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UNCINARTASIS (“HOOKWORM DISEASE”) IN PORTO RICO.

S22 EZEZ INTRODUCTION.
For the past year or more the original members of the Porto Rieo
Anemia Commission have desired to see in one concise volume the
substance of their reports and researches which from time to time
have appeared in the form of official publications, artieles in medieal
journals of the United States, and addresses to medical bodies. In
addition to this we had accumulated a large amount of data as wet
unpublished, which threw much light upon important phases of the
work, from a scientific as well as from an economie standpoint.

After his visit to the island in December, 1909, the honorable
Secretary of War of the United States, having come into direct con-
tact with this work and its results in Porto Rico, and at the request
of Dr. Henry S. Wellcome, of England, made known his wish that
a fully compiled work, comprising the results of all operations of the
ecommission and its suceessive services, be prepared and sent him for
publication by the Department of War.

This volume is in obedience to that wish.

As all of the reports and other articles on uncinariasis have been
prepared I::-g' the three members of the first anemia commission to-
gether, or by two acting for the commission, or by one, associated
with two members of a later organization (reports of 1906-7
and 1907-8), but still acting for the work as first constituted, we
feel, In signing this compilation of our work, that the name of
Walter W. King, passed assistant surgeon, United States Public
Health and Marine-Hospital Service, should be indelibly stamped
upon it. IHe was the third member of the first Porto Rico Anemia
Commission, a body which had no more complex organization than
the simple association of three men for the study and treatment of
anemia in Porto Rico, and in which each member formed merely the
third part of that body. Preserving that spirit of association in all
of our subsequent writings, we have felt that no dissolution of a
peculiarly strong bond, such as this has been and still is, could be pos-
sible. So that in his absence we desire to make manifest that his
;]H]I]{{}l']tﬂlli part in the work herein recounted should not be over-
QoKed,

_ At the same time we wish to make clear the fact that Dr. Pedro
Gutierrez has personally guided the fortunes of this work since 1906,
and that for two yvears Drs. Francisco Sein v Sein and Isaac Gonzalez
Martinez formed with him the second Porto Rico Anemia Commission.
A prominent feature of this campaign has been the personal service
with the anemic rendered by every medical officer of the organiza-
tion, from the commissioners to the director of the smallest substa-
tion. It should be added, therefore, that if the labor of preparing
TT759°—8. Doc. 808, 61-3——1 1



9 UNCINARIASIS IN PORTO RICO.

reports and of making the clinical and laboratory investigations,
which are herein set forth, is the work of the three original members
of the commission, it is also to the everlasting credit of the physi-
cians in the country districts of the island that they have by patient
and unremitting labor brought nearly one-third of the people of
Porto Rico under treatment for uncinariasis and have made a
startling change in the physique of laborers in and around its towns.
To mention any one of them withont mentioning all would not be
just to the others, and we feel that to each and all of them a tribute
of gratitude is due which their people can never repay.

This work has been fostered by the Army of the United States
at all times, aided for a time by the Public Health and Marine-
Hospital Service, which permitted one of its officers, Dr. King, to
take part in the years 1904 and 19053; it has been protected and

ersonally asgisted by all of the Governors of Porto Rico from its
inception; it has been made a policy of the insular government by
the Legislature of Porto Rico, both houses of which have voted sub-
stantial sums of money for its snccessful accomplishment year after
yvear; and, lastly, it has been assured a long life by the vigorous
appeals of the Porto Rican people, through their municipal govern-
ments, to preserve its existence and continue its activity.

Each contribution has been different, but from its birth in the
Army of the United States to its healthy maturity in the civil Gov-
ernment of Porte Rico, the sum total has been a work in which the
island has reason to feel gratified.

In compiling this work we have omitted from the summary of the
reports of the commission all material referring to the clinical fea-
tures of uncinariasis and have written a separate chapter to cover this
subject. The medieal reader will note that we do not employ the
term “ hookworm disease.” We prefer uncinariasis. The original
commission adopted this term from Dr. Charles Wardell Stiles’s
“Uneinaria americana” and in deference to that zoologist. Later he
changed the name of the worm to * Necator americanus.” but we are
unable to change the name we have given the disease in Porto Rico
where it is universally employed. We recognize the right of the
zoologist to rectify errors in the nomenclature of a parasite, but the
medical profession is not compelled to change their terminology for a
disease. The medical profession alone should decide this question,
and we therefore await their decision. We ean only add in this con-
nection that “ uneinariasis” is a fairly clear seientific translation of
“ hookworm disease,” and we believe more consistent with the tradi-
tions of medieal nomenclature which seeks to place in one of the
classical langnages a term which will be understood by the physicians
of all nations. Up to the present date uncinariasis is a term em-
ployed in many textbooks in America and in some abroad. Tt is by
no means the only one employed to describe the disease, but it is very
commonly used.

In conclusion, we wish to express especially our appreciation of
interest and assistance extended us by the honorable governor of Porto
Rico. Gov. Colton has evidenced in many practical ways his desire to
eradicate the disease from the island, and to that end is carrying on
a personal eampaign with the end in view of securing the cooperation
of municipal governments and prominent business men in the island.



CONDITIONS AFFECTING UNCINARIASIS IN PORTO RICO.

In order to fully comprehend the conditions that have hrought
about the disastrous pandemic of uncinariasis in Porto Rico it is nee-
essary to make a brief summary of social and economiec conditions in
the island since its discovery to the present day. We are indebted for
the historical data to Mr. Salvador Brau (* Puerto Rico y Su His-
toria,” Valencia, imprenta de Francisco Vives Mora, 1894), and to
Dr. Cayetano Coll y Toste, who furnished the material from which
the early history of the island was set forth in Gen. George W.
Davis’s remarkable Report of the Military Governor of Porto Rico
on Civil Affairs, Washington, Government Printing Office, 1902, the
most extensive and complete work on the early American history of
the island extant.

For our knowledge of the life of the jibaro previous to the Ameri-
can occupation of the island, we wish to especially acknowledge our
indebtedness to the exquisitely written book of Dr. Francisco Del
Valle Atiles, a literary effort of the highest type, entitled * El
Campesino Puertoriquerio,” Puerto Rico, tipografia de José Gonzalez
Font, Fortaleza, numero 27, 1859, and also to the writings and personal
assistance of the well-known author and poeet, Don Manuel Fernandez
Juncos,

In our summary of labor eonditions in Porto Rico we have made
liberal demands upon statistics contained in Labor Conditions in
Porto Rico, by Walter E. Weyl, Ph. D., Bulletin of the Burean of
Labor, Department of Commerce and Labor, No. 61, November, 1903,
who visited our field hospital in Aibonito in 1905, and with whom
these conditions, which he so aptly desecribes, were studied to a con-
siderable extent.

While these and other works have greatly aided us, we always ex-
press our own opinion in judging of the general conditions which
prem;ail among those whose disease we are called upon to study and
combat.

COMMENTS ON THE EARLY HISTORY OF PORTO RICO.

Althongh the earliest historians of the island (Bartélome de las
Casas) report that there were 600,000 Indians at the time of the dis-
covery, there is little doubt but that this is a erass error.  Sixty thou-
sand seems to be excessive, for 20 to 25 years later there were not
enough Indians to work in the gold mines. Coll y Toste® fixes the
Indian population at the time of the conquest at 63.000.

We have been unable to find any account of disease or physical
debility possessed by the Indians when the Spaniards first arrived.

1C. Coll y Toste. Prehistoria de Puerto Rico, San Juan, 1907, p. 92, note.
3



4 UNCINARIASIS IN PORTO RICO.

Christopher Columbus, writing at sea on the return from his first
voyage to America, reports to the King:

The people of this and of all islands I have found * * #* go about as nude
as they were the day their mothers bore them, men and women * % %,
They have neither iron nor steel nor arms, nor are they made for such things;
not because they are not a people of good disposition, nor because they do not
possess a fine stature, but because they are very timid, marvelously so * * *,
In these islands, go far, I have never found men monsters, as many thought I
would find; on the contrary, all are people of very beautiful presence,

La gente desta isla ¢ de todas las otras que he hallado * * * andan todos
desnudos, hombres & mugeres, asi como sus madres los paren * * *. Ellos
no tienen fierro, ni acero, ni armas, ni son para ello; no porque no sea gente
bien dispuesta & de fermosa estatura, salvo gque son muy temerosos 4 maravilla
# * * Tn estas islas fasta aqui no he hallado hombres monstrudos como
muchos pensaban; mas antes es toda gente de muy lindo acatamiento, * * *
{Puerto Rico y su Historia, by Don Salvador Brau. Valencia, 1894, p. 376.)

These people were reduced to slavery by the Spanish conguerors.
They were divided up into groups of from 100 to 200 men, which were
distributed around among the Spaniards for the purpose of wurking
the gold mines. The Indian villages were inhabited by the ol
women and children, who were compelled to furnish the slaves their
rations. The women of mﬂrriageab?e age were appropriated as con-
cubines. This enforced labor, to which they were not accustomed,
and the separation of the sexes naturally caused & tremendously rapid
decrease in numbers of the indigenous population, and the ravages
of syphilis and, beginning in 1518, smallpox, completed their annihi-
lation as a pure race.! * *

In fact, no author of early date mentions any disease but syphilis,
smallpox, and tetanus. The only apparent exception to this is found
in a statement of the treasurer of the island, Andres de Haro, who,
writing the King, January 21, 1518, says in explanation of the great
diminution of the Indians and the remedies employed to prevent their
extinction :

Althongh now great care is taken for their good treatment, withal they dimin-
ish in numbers, because, as they are incapable in matters of the faith, they are
equally so in that which concerns their health, and are of very weak complexion.

Aungue ahora ze tiens gran cuidado en sn buen tratamiento, con todo se dis-
minuyen, porgue como gon incapaces en las cosas de la Fe, lo son en lo que toca
fi su salnd ¥y de muy flaca complexion,

We faney that De Haro, official of the island and to a certain extent
responsible to the King who had been commanding more mereiful
treatment of these poor slaves, wished to say that they died because
they were of a naturally weak constitution (* weak complexion ™).
He seems to be oblivious of the facts of grinding slavery, imported
plagues, and separation of families, which we would be led to believe
were not enongh to exterminate a race without a weak constitution.

iyntonio Maria Fabié. Vida ¥ Esecritos de Don Fray Bartolomé de las Casas, Obispo de
Chinpa. Madrid, 1879, 24 vol., p. 228:

“@eonn los oficlales reales de Poerto Rico, la falta de mantenimientos, €1 dafio de lag
tormentas ¥ la peste de viruelas, acabaron de diezmar los pocos Indlos que guedaban.™

2 Pray Ifilgo Abbad ¥ Lasierra,  Hist. geog. civil ¥ natural de Puerto Rico, 1866, p. 140.

This author states that in 1582, according to the report of Capt. Melgarejo to King
Phillip the Second, not an Indian remained of those found in the island at the time of
Colombug's visit, There were, however, & few from Venezuela. In thiz ame report we seg
that people of the capital of the island enjoyed good health, as did those of Ban {(ierman,
and were not pallid. This ald chronicler states :  La cibdad de Puerto Rico e tierra sana,
eomunmente andan los hombres con buenos colores ® *  *  Fn Nueva Salamanca (San
German) ¢s lo mismo.” ‘That iz to say, * The city of Puerto Ttieo i8 healthful land ; com-
monly men go about with good color * * %, n San German it is the same.”

2 Cayetano Coll y Toste's Repertorio Historico de Puerto Rico, 1896, ch. §, pp. 441, 42.
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This is the true vein in which he speaks, we believe, and we can not
cee that he was referring to anemia, which contemporaneous writers
fail to mention.

THE INTRODUCTION OF THE NEGRO.

With the threatened extermination of the Indian slave, the Span-
iard saw the necessity for importing labor, and in the coming of the
negro slave we can see the beginning of what later proved to be the
greatest curse Porto Rico has ever suffered, epidemic uncinariasis, or
“ La Anemia.” Before touching upon the slave trade, which brought
the negro to Porto Rico, let us }mlli-s(! for a moment to gather some
data concerning the species of * hookworm ” commonly found in the
island : This is almost without exception the New World species, or
“Necator americanus.” Looss, in a “ Note on Intestinal Worms
Found in African Pygmies ™ says:

The principal object of this note is to state the occurrence of the “ New World
hookworm " in natives of Central Africa and to attract the attention to its
probable oceurrence in other parts, especially the coasts of tropical Africa.

This is confirmed by a correspondence carried on between Dr.
Gutierrez and Dr. Fisch, of Aburi, a German physician in the Gold
Coast. The latter sent to Dr. Gutierrez specimens of * uncinarie ”
which he had been finding in 20 per cent of all negroes of the Gold
Coast he had examined, and upon receiving them Dr. Gutierrez im-
mediately recognized them as being identical with those we had been
familiar with here. This identity was later confirmed by Dr. Fisch.
Dr. Fisch objects to the name * Necator,” on the ground that it is
a trifle toos* terrific,” and to * americanus,” because he believes that
the slave trade carried it from Afriea, its true home, to Amerieca, its
adopted “ Patria.”

In 1518 the friars advised the King to send for negroes to the
coast of Guinea, and from this came *la trata,” or the trade. In
1534 there were six negroes for every Spaniard. This trade went on,

concessions and probably surreptitiously, quite steadily until
about 1765, and from that time on until the early part of the nine-
teenth century negroes were introduced on a large scale. In 1817
this trade was abolished.

It is reasonable to suppose that uncinariasis secured its first foot-
hold in the island about the date of the founding of the first three
sugar plantations with their mills. This, according to Dr. Coll y
Toste, oceurred in 1530,

Thus the first infested soil seems to have been coast land, and the
disease for a long time limited itself to the coast, i. e., until coffee
eulture became the mountain industry.

Coffee was first brought to Porto Rico in 1736 from some trees
transferred to Martinique from the botanical gardens of Paris by
M. Gabriel Declien in 1720. (Coll y Toste.) In 1779 coffee began
to be of importance. In 1770, seven to eight thousand hundred-
weight were produced. In 1863 coffee culture was of vast importance
and had welll invaded the mountain districts (heretofore it had been
a product of the coast and foothills).

1 Notes on African Pjrgmiv.a, by . Elliott Smith, London Lancet, August 12, 1905,
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In the course of events following the extinction of the unhappy
“ Boriqueno,” or Indian, and the introduction of the negro we begin
to run across the trail of uncinariasis.

In 1765 the King ordered Field Marshal Alexander O'Reilly, who
visited Porto Rico, to report on the social, fiscal, industrial, military,
and religious conditions of the island. Writing in that year, he
remarks:

These people, lazy as a class, unrestrained by the Government, extended over
the mountains and vallevs of Porto Rico, built themselves miserable hovels,
and with two or three plantaing, together with native fruits and the number
of catile which roamed among the mountaing, they procured fruit, vegetables,
millk, and =ome meat, and upon these lived, and 80 even now continne. These
men were worthless and lazy, they possessed no implements, had no knowledge
of agriculture, had no one to assist them in their work or aid in clearing the
forests; therefore how could they advance? To encourage such laziness there
was a balmy climate. * * * (Iieport of the Military Governor of Porto
Rico on Civil Affairs, Washington, Government Printing Office, 1902, by Brig.
Gen. George W. Davis, TU. 5. Army, p. 85.)

The Benedictine friar, Ifigo Abbad, 1778, does not fall behind the
others in bewailing the poverty and improvidence of the “ natives.”

Col. George D. Flinter, an Englishman in the service of Spain,
published “An account of Porto Rico,” in 1834, In this expression
of opinion we find:

The common white people, or lowest class (called jibaros), swing themselves
in their hammocks all day long, smoking cigars and scraping their native
guitars * * ™

YVoyage aux ileg de Tenerife, La Trinité, Saint-Thomas, Saint Croix et Porto
Riceo, exécnté par ordre du gouvernement francais (1796-1T98) par Andrd
Pierre Ledru, 1810, volume 2, page 169

“La plupart de ces colones sont, en general, d'une paresse et d'une insouei-
ance inconcevables * * * | Conchés dans leurs hamaes, ils g'y bercent une
partie du jour, occupés i recibir le rosaire ou 4 fumer * * * Leurs en-
fants, éleviés loin des villes, sans education, et vivant avec les jeunes négres de
I'un et de 'autre sexes, dans la plus grande familiarité, contractent trop sou-
vent des habitudes corrompues, et deviennent cruels envers leurs esclaves.

“ Most of these colonists are inconeeivably lazy and indifferent. Lying back
in their hammock, the entire day is passed praying or smoking. Their children,
isolated from the cities, without education, live in social equality with the
young negroes of both sexes, acquiring perverted customs, only to later become
cruel with their slaves.”

What if these people were merely innocent victims of a disease,
modern only in name? What if the brand placed by the Spaniard,
the Englishman, and the Frenchman in olden times upon the
“jibaro " of Porto Rico were a bitter injustice? The early reports
savor strongly of those touristic impressions of the island which
from time to time crop out in the press of modern Ameriea, in which
“laziness 7 and * worthlessness ” of the “natives” are to be inferred,
if, indeed, these very words are not employed to deseribe a sick work-
ingman, with only half the blood he should have in his body.

True, Col. Flinter, Field Marshal Count O’Reilly, and the rest of
the long list of early * observers™ did not know what uncinariasis
was. DBut it is necessary that we have a record of microscopic ex-
aminations of the feces of the people they describe to realize what
can be read between the lines? Convicts, adventurers, and gypsies
may have formed part of the element that eolonized Porto Rico, but
we can not believe that these were all nor that their descendants were
of necessity “ lazy " and “ worthless.”
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We can not believe that vicious idleness comes natural to the Span-
ish colonist, even in the Tropies, for the very reason that we have seen
these descendants at their very worst, after the neglect of four cen-
turies of their mother country, and after the laborious increase of an
anemic population in the face of a deadly disease, whose nature was
neither known nor studied, work from sunrise to sunset and seek
medical attention, not because they felt sick, but because they could
no longer work.

We strongly feel that these writers have unconscionsly deseribed
uncinariasis. Are the Spanish people considered “lazy™ by those
who know them? Were those Spaniards who conquered Mexico,
Peru, all South America; who formed so formidable a power in the
middle ages, a lazy people?

Is it * laziness ™ or disease that is this very day attracting the at-
tention of the United States to the descendant of the pure-blooded
English stock in the Southern Appalachian Range, in the mountains
of Carolina and Tennessee, the section of our country where the
greatest predominance of * pure American blood ™ oceurs, despised
by the negro who calls him * po’ white trash??

LABOR CONDITIONS—DBRIEF DESCRIPTION OF THE ISLAND, ITS INDUSTRIES,
AND ITSE WORKING CLASSES IN THE COUNTRY DISTRICTS.

While it would be of extreme interest to determine the latest sta-
tistical facts regarding Porto Rico, forthcoming in the census now
being taken, the information found in the first American census
taken in 1899 should be the basis for an accurate estimate of the con-
ditions cﬂnfrfmting the island upon the inanguration of its campaign
against * anemia.” The data contained, therefore, in the report on
the census of 1899, together with our own observations and those
made by Dr. Walter I£. Weyl, the Government expert in the Depart-
ment of Commerce and Labor (Labor Conditions in Porto Rico,
work cited), may be succinetly stated as follows:

PHYSICAL CHARACTERS.

The island of Porto Rico is rectangular, 100 miles long by 36 wide,
stretching from latitude 17° 50’ to 18° 30" north, and from longitude
65° 307 to 677 15" west, It is therefore entirely within the Tropics.
It consists of a range of hills and mountains running east and west,
with a maximum altitude slightly over 3,600 feet, amrﬁlopin;_-: toward
the coast, gradually on the north, abruptly on the south. This area
of 3,606 square miles is chiefly high and from the range of mountains
which form the water divide of the island hundreds of small rivers
and streams flow northward and southward to the coast. The tem-
perature rarvely rises to 100° F., and for a long period the average
annual temperature has ranged on the northern coast from 78° to
82° I, The coolest month in the year is January, with a temperature
averaging about 75, while in August, the hottest month, the average
is about 82. There is a daily sea breeze and the evenings are cool,
This is especially true of the highlands, which are delightful through-
out the year. The humidity is high, averaging in San Juan about 80
per cent. Rainfall is heaviest on the northern coast, averaging about
60 inches in San Juan, and two-thirds of this falls in the summer
and autumn. There is no true rainy season, but from about Septem-
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ber to January is the period when most rain can be expected, this
time coinciding exactly with the coffee harvest.

POPULATION AND BRACE.

The population of Porto Rico in 1899 was 953,243, eiving a density
of 264 to the square mile. This population is very evenly divided
throughout the seven distriets, the most thickly settled being about
double that of the most sparsely populated. The west and north are
more heavily populated than the east and south, Only 8.7 per cent
live in towns of over 8,000 inhabitants, and the total urban popula-
tion in all towns of 1,000 or over was, in the census year of 1899
203,792, This leaves 749,451 who live in the country and in villages,
or about 725,000 persons who can be really classed as country
dwellers. Many nfp these country dwellers are of highly respectable
old families of good position in life, who live in relative comfort in
good houses. Grouped around the estates of these people lives the
working class, the “ jibaro,” who has been appealing for aid at our
dispensaries.

Sixty and eight-tenths per cent of the people of Porto Rico are
white, according to the 1899 census; this Br. Weyl seems to doubt,
and it would be very difficult to unravel the confusion of races given
the dark skin, the heritage of the Spaniard of the south of the
peninsula from whom so many jibaros directly proceed, and the at-
tenuation of the negro admixture, which undoubtedly took place to
some extent in the earlier days of the colony. In spite of a reasonable
doubt of pure blood raised by Dr. Weyl for at least a portion of those
called * white,” certain it is that the vast majority of the mountain
people should be considered white. For the rest we note traces of
the negro, and, not rarely, hints of the Indian. In addition to these
whites there are, of course, some mulattoes and a few negroes. On
the coast, however, the negroes and mulattoes are much more in
evidence. Dr. Francisco del Valle explains this by stating that the
white man took naturally to the mountains for the shade and lower
temperature they afforded, while the negro, reveling in the warmth of
the coast, worked happily in the broiling sun of the sugar lands.

While the increase in population has been fairly steady, it has
been (up to within five years ago) getting slower and slower.
Shortly after the cyclone 1t well-mgh stopped for a year. The de-
cennial rate of increase in population, which was 57 per cent In
1765-1775, had declined to 16 per cent in 1887-1889. This increase
has taken place in the face of a very high death rate in a dense popu-
lation. As an example of this it was seen that the birth rate ex-
ceeded the death rate of 40 per 1,000 in 1899, Thirty and nine-tenths
per cent of the entire population of Porto Rico are under 10 years of
age (1899), a greater percentage than that of any civilized country
in the world, yet in Porto Rico only 9 per cent are over 50 years of
age, a5 against 13.4 per cent in the United States.

This gradual retardation of increase in population since 1775 and
the shortened life of the Porto Rican as compared with that of the
inhabitants of other countries should be contemplated in the light of
the facts of this fearful pandemic of “anemia,” which has been
elaiming its annually increasing number of vietims, until in the fiscal
year 1900-1901 11,885 deaths of a total of 35,781 were officially
charged to it, or 33.2 per cent of the total death rate.
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AGRICULTURE,

As agricultural labor is the full three-fourths of all labor per-
formed on the island, and as Porto Rico depends almost entirely
upon agriculture for her welfare, a few facts concerning her chief
products will not be amiss.

In 1899 almost 21 per cent of the island was under cultivation.
That there 1s a vastly greater area now can not be doubted, as the
increase in sugar lands has pushed tobacco up into the hills and
encroached largely upon the coffee plantations, a menace to the
forest and to the water supply of the coast, it is true, but not without
its benefit to the sufferers from anemia from the drying up of
breeding places for uncinariasis.

In 1899, 41 per cent of all cultivated land was devoted to coffee
culture, 15 per cent to sugar cane, 14 per cent to bananas, 8§ per cent
to sweet potatoes, 4 per cent to Indian corn, 2 per cent to malangas,
2 per cent to rice, 1 per cent to cocoanuts, and only 1 per cent to
tobacco. In 1897, according to Coll y Toste, the value of the coffee
crop was $12,222.599, that of the sugar crop $4,007,992, and that of
the tobacco crop $1,194,818, all of these sums in provincial money.
But the proportion between the three reigning products of the island
has been completely revolutionized since that date. From forming
70 per cent of the value of all the exports from the island in the
three years 1895-1897, coffee has reached a point where it contributes
but a scant 15 per cent to the total value of exports. According to
the report of the governor for 1907-8, the total exports were
valued at $30,644,490, of which sugar gave $18,690,504, tobacco
$5,410.195, coffee $4,304.609, and fruit $1,159427. The downfall of
coffee means the degradation of the industry of the white man in the
mountains. Although the production of coffee has fallen off ma-
terially, the price of coffee has fallen still more,and the coffee planter
finds it extremely difficult to make his industry pay and thus prop-
erly remunerate his laborers. The coffee grove helps greatly in
evenly distributing wealth throughout the island, wherein it differs
from sugar, which is a capitalistic product. These holdings are
relatively small and used to be very profitable when coffee brought
$25 and even $32 a hundredweight, provincial money. Now, due to
the fact that the privileges and preferential tariffs of Spain to her
former colony are removed, coffee has been made to compete with
Brazil, whose bean is much more cheaply produced and whose enor-
mous output flooded the market and reduced the price of coffee all
over the world. The especially fine grade of Porto Rican coffee, to
which the Brazilian produet can not be compared, is not known by
Americans, and as a proof of this statement 1t will be seen from the
last cited report that but 129,322 of the 35,000,000 pounds exported
went to the United States in the fiscal year 1907-8. This in spite of
the fact that foreign countries have a tax on Porto Rican coffee. The
price has fallen to from $10.50 to $12 per hundredweight, gold.

Of all the blows that coffee has received, however, the great hurri-
cane was the most severe. In that year the shade trees and coffee
bushes under them, together with, in many instances, much of the
machinery, ete., used in preparing this product for the market, were
more or less completely (I{J estroyed.  As the restoration of a destroyed
coffee plantation takes five years, and as the coffee planters had
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improvidently failed, in the midst of their wealth of former years,
to lay by with frugality a proper portion of their gains, coffee cul-
ture has never recovered from its misfortune, especially as a great
number of these planters had borrowed on the expectec'f' erop which
was thus incontinently swept out of existence.

The output for the period 1895 to 1897 had been at the rate of
about 50,000,000 pounds a year. In the eyclone year it fell to about
5,000,000 pounds, worth about $600,000, gold. The crop of 1900
reached 12,886,172 pounds and sold for 10.84 cents per pound.

Thus with the impoverishment of the Porto Rican coffee A%Ianter,
staggering under a debt upon which his profits merely sufficed to
pay the interest, unable not only to cultivate the land he had under
cultivation before, but even to place as much as before under cultiva-
tion, came further wretchedness for the unfortunate * peon” or
“jibaro ” who depends upon this product for his life.

SOCIAL, LABOR, AND ECONOMIC CONDITIONS IN THE COUNTRY.

Forty-eight per cent of those 10 years of age or over were engaged
in gainful occupations in 1899, or 2.2 per cent less than in the United
States, Three-fourths of all men and boys engaged in any oceupa-
tion in Porto Rico were employed directly in agriculture, and four-
fifths of all males employed in any service on the island are reported
as laborers.

There were in that year 1,670 breadwinners below the age of 10
years; 224 per cent of all children between 10 and 14 years were
employed in gainful occupations, and one-half of all those hetween
15 and 19. When one considers that much of this child labor is
employed in the coffee plantations and that this rarvely fails to pro-
duce in them a profound anemia, child labor in Porto Rico gets to be
a very serious problem.

The wage in this island is low. Weyl puts it at 30 cents in the
coffee plantation. We find it now about 40 cents, but in the bad days
after the eyclone the people worked for food and were even paid in
bananas. Ten cents a day and bananas as a wage followed, and it
has gradually worked up to the current wage of the present day.
While this inerease in the wage is apparently a great improvement
some very important explanations must be made. An immense num-
ber of mountain people are unemployed save in the picking season.
Weyl states that, }t'nm an examination of the books of coffee planters,
the average worker is employed but four days in the week. In pick-
ing time, however, the daily wage is no longer paid, and instead the
pickers receive 12 cents an “ almud,” a small eonventional box full.
A strapping man, where the berries are heavy on the trees, can pick
about 6 almudes per diem. But ® strapping ” men are not the men
we find, and the men, after all, play but a part in the coffee harvest.
As a rule women and children, the latter often of very tender age,
are turned out into the grove to pick coffee, and thus the larger the
family the greater the profit to the head of the house. While every
plantation has its negu{:u'- quota of peons who live on the premises,
all the planter can afford to pay to clean and eare for the place in
the nine months wait for a crop, in time of harvest this number is
utterly insulflicient to pick the berries as they ripen, and large bands
of traveling laborers double and even treble the number of resident
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laborers. A satisfactory arrangement often made is that honest
working families are given land upon which to squat and raise
bananas. Such land belongs to the property, but is not planted in
coffee as it is not fitted for the plant. The jibaro thus gets a place
to live and the benefit of the bananas he raises although not paid
a wage; the planter gets land, unfit for coffee, enriched by bananas,
gradually plants shade trees and coffee, and thus extends his planta-
tion. In the end, if the squatter desires, he becomes one of the
peons; if he does not, he goes elsewhere.

The picking of coffee is all too frequently done in the pouring rain,
for the harvest coineides, as we have seen before, with the wet weather.
The vast majority of the pickers now, and all before the campaign
against anemia began, are barefooted. They work from a little
after dawn to near dark, and are thus employed for about three
months, the number of almudes picked getting scarcer as the ripened
berries are gathered in. These plantations are heavily shaded, indeed
doubly so, for the coffee bush, itself affording a dense shade, is fur-
ther shaded by light gnavas or trees the size of a maple. Here in
this shade the sopping wet ground is befouled by the multitude of
sick each day, and the ripening ova give rise to an infinity of nests of
active larvie into which several days thereafter the same or other
workers must tread. The result is that uncinariasis has its great
breeding place in the coffee plantations of Porto Rico, and here a
barefooted people pollute the soil and are infected and reinfected by
it until the life of every man, woman, and child is punctuated by a
vast number of reinfections, casual yet common in the nine months
of ordinary work, certain and continuons during the coffee harvest
when no worker escapes who is without shoes. Therefore it is small
wonder, with constantly arriving reinforcements to the little army of
parasites that thrive at the expense of the laborer, that we find a sick
workingman in the country.

What occurs in the coffee plantation takes place in sugar and
tobaceo lands, in road making. in fruit culture, and in every oceupa-
tion which brings the barefooted laborer into wet earth upon which is
sowed the seed of the disease, but we are convinced that by far the
most heavily infested sections on the Island are those devoted to coffee
culture, and that the itinerant laborer who works in the lowlands in
the spring and summer and in the coffee plantations in the fall and
winter brings from the latter his heavy infections to replenish the
uncinariasis that is still sustained in the former, despite the fact that
from the nature of the products of the lowlands the sun dries out
from time to time nests of larvie that would otherwise produce a
laboring class as infirm as that in the interior.

THE JIBARO.

Our patient has been in times i)ﬂ‘.-‘-t the * jibaro” and will be in
time to come. As we have seen already, while all country districts
furnish an ineredible number of worm sick, the great breeding places
of Necator americanus are the coffee plantations, and this is the home
of “el palido ™ (the pale man) of Porto Rico.

The jibaro is a type to be well studied before we essay to interest
him in bettering his own condition. Many have written of his virtues,
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many of his defects, but few, even in Porto Rico, have seen through
the mist of a pandemic the real man beyond.

Coll v Toste says that the origin of the word * jibaro ™ proceeds
from a port in Cuba (Jibara), and that it 1s composed of two words
of Indian origin, *jiba,” meaning mountain, and “ero,” man. We
can not see the necessity of invoking this port of Cuba with the excel-
lently applicable philology he gives us.

Brau says that the term is applied to-day to a laborer, but that its
true significance is “ a mountain dweller.”

Our understanding of the term, as it is applied to-day, is a peasant,
a tiller of the soil, a man whose life is not that of the town and who
lacks its culture. And when we say that a man is a * jibare,” we put
him in a separate and distinct class, a class of country laborers.
These people “live now as they lived 100 or 200 years ago, close to
the :-;{:-iF.“ The jibaro is a squatter and does not own the land upon
which he builds his modest house, nor does that house cost him any-
thing save the trouble of building it. It is a framework of poles, with
walls of the bark of the royal palm (the * yagua "), with roof of the
same material or of a tough grass which is used for thatching and
with floor of palm boards. Generally the floor is well raised from the
ground on posts, and the family is truly a poor and miserable one
which is content to have an earthen floor. As a rule, there is but one
room for a family, which rarely goes below five, and whose upper
limit is measured by the accommodation afforded for sleeping. The
cooking is done under a shed on a pile of stones. Weyl says that the
house should be valued at about $20,

The food of the jibaro is poor in fats and the proteids are of diffi-
cult assimilation, being of vegetable origin, as a rule.

He arises at dawn and takes a cocoanut dipperful of “ café puya”
(coffee without sugar). Naturally, he never uses milk. With this
black coffee he works till about 12, when his wife brings him his
brealkfast, corresponding to our lunch. This is composed of boiled
salt codfish, with oil, and has one of the following vegetables of the
island to furnish the carbohydrate element: Banana, platano, fiame,
batata, yautia.

At 3 in the afternoon he takes another dipperful of coffee, as he
began the day. At dusk he returns to his house and has one single
dish, a sort of stew, made of the current vegetables of the island with
rice and codfish. At rarve intervals he treats himself to pork, of
which he is inordinately fond, and on still rarer oceasions he visits
the town and eats quantities of bread, without butter, of course.

Of all this list of country food there are only three elements that
are bought—rice, codfish, and condiments. Rice is imported from
the United States and codfish from Nova Scotia. The bread he eats
on his visits to town is made of American flour.

This is a normal jibaro diet. With the wage paid him he can get
no better, but aside from this he is wedded to cheap bulky foods,
chiefly for reasons to be stated, and is completely ignorant of the
importance of certain foods which any hygienist would like to add
to his bill of fare. If the normal food of the jibaro, as stated, were
his usual food, it would not be so serious a matter, nor would the
jibaro complain so bitterly of his wretched ration, but the fact is he
does not get the menu detailed above save when he can be said to be
prosperous. Only a few cents difference in wages will cut out the
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small proportion of animal proteids he obtains, the codfish, and a
eyclone will drive him in sheer desperation from hunger to the town.
Aside from all this, if wages were better, it is said he would leave
his ration as it now is and spend his surplus otherwise. This has not
been given, however, a very earnest trial. He takes also more rum
than he is given eredit for by those who have accepted the formula
that the jibaro does not drink, but it is true that he is not usually
intemperate in this sense. One of his vices is “la maseaura ™ (the
wad of tobacco), and he believes the juice of the “ chaw ” beneficial
in warding off tetanus. :
The jibaro, mountain bred, avoids the town whenever possible,
avoids the genteel life of a higher civilization to that of his
own. He instinctively tucks his little hut away in the most
inaccessible spots; he shrinks from the stranger and lapses into
stolid silence when brought face to faece with things that are forei
to his life. He does this because he has been made to feel that he
must do all that he is told to do by established authority, and he
knows that this authority never takes the trouble to look for him
unless it expects to get something out of him; because he is suspicious
of outsiders, having been too often led astray by false prophets and
disappointed by broken promises; because he realizes that he is not
a free agent anywhere save in the mountain fastnesses. In other
words, he seels liberty in his home, freedom from the constant repres-
sion of those he recognizes as his superiors and exemption from a
repetition of deceptions that have been so often practiced upon him.
HL has always been made to stay strictly in his elass, in the * jibaro ¥
class. Frequently when he tries to express himself he is laughed
down, frowned down, or growled down. *“Tu eres un jibaro” is not
a term of reproach exactly, but it means, * You are not in a position to
express yourself for you are only a mountaineer. You know nothing
of our world; you are still a child. Your place is under the shade of
the coffee tree; the mark you bear is clear to everyone; you are a
‘jibaro.” " Thus there is a great difference between the jibaro and
those wheo are not jibaros, i. e., those who live in towns or those who
command in the country. This distinction is neither made unkindly
nor roughly. All the Porto Rican people are kindly and they love
their © jibaros,” but nevertheless they treat them as though they were
children. And the jibaro loyally follows his educated, emancipated
fellow eitizen, perfectly satisfied to be guided as the latter sees fit.
Much of this guidance is excellent, and it is not our mission to seek
to break down barriers which to-day may be needful. The jibaro is
respectful and obedient, fearful of the law and never defiant of his
superiors; he is generous to a fault, sharing with any wayfarer his
last plantain; he is devoted to his family and to his friends. Had he
been ill treated by the educated and controlling class in the island
he would be sullen and savage, but this has not been the case. If it is
true that the jibaro is in many ways differentiated from the upper
classes it is equally true that there is no masonry so strong as that
existing among the jibaros of Porto Rico. Bound to each other by
the most intricate ties of relationship and by a still more potent one,
the eternal bond conferred by the title “ compadre” or godfather,
they share their troubles and shield each other as though they be-
longed to one great family. It is really wonderful to see how quickly
and with what complete self-abnegation an orphaned child or wid-
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owed mother is gathered into some poor neighbor’s hut and there
cared for. For these very same reasons search for a miscreant in the
mountains is a formidable undertaking. On inquiry no one knows
him, never saw him, never even heard of him, and the closest serutiny
of their faces will not detect the faintest trace of interest or even
of intelligence.

Care must be taken in deducing facts from questioning a group of
jibaros even in the most unimportant matters. They are tremend-
ously suspicious and generally let someone amongst them who is
“leido” (one who has established a local reputation for wnrld]ly
wisdom) speak for them. One can be pretty sure that the rest will
say “ amen 7 to all of his remarks. Tt is said that this deep susgic'mn
of a strange investigator proceeds from the methods employed by the
Spanish * guardia civil,” or rural guard, to run down those suspected
of unfaithfulness to the administration, petty infringement of
law, etc.

The jibaro is equally superstitious and very quickly impressed by a
supernatural explanation of any phenomena he can not understand.
The more outlandish the explanation of a disease the better he likes it,
and for this reason the * curandero ” or local charlatan is so popular
and powerful in the mountains. We very much fear that our abrupt
tumbling in the dust of ancient explanations of his anemia, our asser-
tion that it was due to * worms” and our administration of * strong
medicine ¥ which practically put him hors de combat for the day,
accounts for part of our early success. In spite of this lack of knowl-
edge of the world above him he has one quality which is his ever
ready defense, his astuteness. There is one phrase much used in
describing the jibaro’s acuteness of observation. Referring to a trade
it is said: “ Para un jibaro, otro, y para los dos, el demonio,” which
means, ** To get the best of a jibaro, employ another, and to catch
both, Satan himself must take charge of them.”

This astuteness, despite all of the great obstacles in the path of our
work among them, was what chiefly led to success in bringing these
people under treatment. They soon saw that we got results, and
with a faet capable of sensational proof in our hands, the jibaro
accepted us and we joined the * order ” to which we have made ref-
erence. From that time he has been our friend, and better friends
no man ever had, for his entire support is given us; he preaches our
“ new medicine ” and wherever we have expounded these things to
him by word of mouth and by virtue of proof he takes pride in ex-
plaining. better than any representative of the upper classes, how the
disease is acquired and how it may be prevented.

The prime fact, however, is that he has, until recently, been much
neglected, neglected by those who are not of his class, neglected by
the authorities, There are municipalities whose town forms but a
tenth of the population of the outlying country, whose taxes are col-
lected to support it, yet which seem to forget the submerged mass in
the mountains, This being so for the towns which are surrounded
by these people, how attenuated the interest becomes in the capital
and larger cities of the island and how extremely dilute that of the
continental American who neither knows his needs nor even what
“jibaro ” means.

Edueation will transform this jibaro into something much better
or much worse, for he will not remain content as he is when he can
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read, write, and see the world with his own eyes. In this educa-
tion the respect he bears his more fortunate compatriots, the power
for good they have over him, and the confidence he reposes in them
must be preserved. The labor he must perform to enrich the island
must be dignified by his employer and by himself, or else the hills
will be deserted and the * jibaro” will become a vicious hanger-on of
towns. DBetter homes, better means of communication with towns,
now becoming an accnm&ished fact, better food, education, in which
remarkable progress is being made at this day, better habits of life,
especially those re]ﬂtinig to the modern prevention of disease, must
form a part of any plan adopted to improve his condition. The
planter who to-day sees only the laborer must see in him the man
whose bodily, mental, and moral development will make the planta-
tion a success. The planter is the man of all men in Porto Rico who
must begin to help the jibaro upward in order to emerge from his
own present industrial depression.

This lack of mental contact, of a common ground of interest
hetween the jibaro and the better class of Porto Ricans drives the
former to charlatans for his medical advice, to the wild fruits and
vegetables of the interior for his food, and to weird ereeds for his
religious comfort.

His dependency causes him to look for protection, for direetion,
and for ideas from planter, from muniecipality, and from insular
government. He considers himself a ward of his employer and of
those placed in authority over him. He does not care to accept any
responsibility for the simple reason that he has always been made to
feel that he 1s not a responsible person. Therefore, how can we blame
him when we find him without shoes, knowing that by wearing them
he will protect himself against a dangerous infirmity ; without bacon
and corn; without household furniture; with but one room for his
entire family. |

It is a specious excuse, nothing more nor less, which avers that a
jibaro is born the way he is and ean not be changed at this late day,
that we must await a new generation, ete. On that principle we
could expect very little from the antituberculosis erusades in New
York. The truth is that to change the jibaro we must convinee him
that he will be bettered by the change, and he is sharp enough to
change then, but the gist of all is that these changes must be begun
by the men to whom the jibaro has always looked for light, and this
means good hard work and much perseverance, tact, and genuine per-
sonal interest. From our acquaintance with the men to whom this
burden will fall we should say that they are not only sufficiently good
business men to realize the benefit they would get out of a healthy
laboring class, but that the innate patriotism of the Porto Rican
agriculturist and the deeper underlying sympathy for his jibaro will
some day bring about reforms that they alone can make possible.

THE PLANTER.

The social status of the man is that of a countrv gentleman, gener-
ally speaking. With some exceptions, he is by no means a “ farmer
in the slangy acceptance of the term. e and his family are fre-
quently people who have traveled much in their own and in foreign
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countries. Very hospitable and good livers whenever their means
permit, they are most enjoyable companions and contrast remarkably
with the isolation in which they live.

These gentlemen are struggling hard against adversity at the
present writing. They have passed through the darkest days of their
industry (1899 to 1904) with wonderful fortitude, and have suffered
untold trials which were all the more acute when one recollects that
in the days before the war they were well to do and could afford
luxury. The present low price of coffee permits a fair margin of
yrofit, but this profit now is so small as to be greatly affected by need-
1&55 expense and actual waste which heretofore did not prevent a
handsome end result. The matter of transportation to the coast has
assumed serious proportions. While the American administration
has built miles upon miles of roads opening up the interior, and has
thus immensely improved facilities for transportation, it is still far
too expensive to get coffee over the trails to the shipping port. One
planter stated to us that it cost $1.40 per hundredweight to reach the
coast by pack animals, the carrying limit of which is 200 pounds,
when by wagon read it would be about 25 cents.

Another obstacle to his success is his failure to improve his
methods of coffee growing. Agricultural experts assure us that his
output is far less than it should be were the }ahnr more intelligently
directed.

But the heaviest load he has to earry is the infirmity of his laborers,
their almost universal anemia, and the ignorance of the class of labor
upon which he has to depend.

Agricultural laborers, in spite of the small wage they receive, are
nearly 1f not quite as expensive as those in the United States, for
with 50 per cent less of El%icienc].r from disease and wasteful methods
of work, the difference in wage is of small advantage. Weyl states:

The small equity which the planter holds in the estate which he enltivates
does not permit him to pay any higher wages, and the poverty of the planter
prevents him from making the outlay necessary for the proper eultivation of
his land.

Few coffee planters have anywhere near a reasonable amount of
their land under cultivation for the reason that with the poor help
and methods now existent they are unable to extend their plant. The
regular labor, employed all the vear round, the peons who form a
relatively small percentage of the entire number available for work,
are paid for a full day’s work, and their degree of anemia is such
as to prevent their doing but about 50 per cent of what they are
paid for doing. Our estimate of the relative efficiency of labor was
made from what the planter himself told us and by a simple ex-
pedient which we tried upon about 500 adult workers in different
parts of the interior. We questioned each one as to the amount he
could pick in a day, and found that from two to three almudes was
the utmost the majority eould do, and that one almud was too much
for many. Some stated that after picking a sack full in a remote
part of the plantation they were unahllc to get it in to the mill without
a mule, on account of the faet that their limbs refused to bear them
up. When these people were working at light work, and at a time
when the more they picked the greater the profit to themselves, is it
reasonable to suppose that when working for a wage without this
incentive this 50 or 60 per cent labor would be any more efficient?
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This reduction in laboring capacity demonstrates what a heavy toll
is paid by both employer and employee to uncinariasis in Porto Rico.
As to absentee landlords, Wey states:

Many of the absentee owners of Porto Rican properties and many of their
agents in Porto Hico consider the island and its population as equally fit for
the eranssest exploitation, and are as contemptuous of the people as they are
enthusiastic about the island. The current use by many Americans of an
opprobrious epithet for Porto Ricans bespeaks an attitude which takes no ac-
count of the human phase of the problem, but considers the population as com-
posed merely of so many laborers willing to work for such and such a price,

Thus the poor laborer, his earning capacity cut down by his dis-
ease, with employment which is at best very irregular, with his sick
wife and children for whom he has to buy “iren tonics™ that cost
all that he can rake and scrape together, without money for clothes,
much less for shoes, with a palm-bark hut not too well protected
against the damp cold of the grove in which he lives, with not a scrap
of furniture save, perhaps, a hammock, and, worst of all, with a
miserable diet lacking in proteids and fats, lives from day to day,
saving nothing, knowing nothing of the world beyond his plantation,
working mechanically simply because he is not the drone Le has been
too frequently painted outside of Porto Rico, but without any object
s Ve tﬂquep on living as generations have done before him. It has
been our experience that when he is asked “ Why have you sought
our dispensary?” the answer has almost invariably been, * Because
T ean no longer work.” This jibaro, nevertheless, has ever been the
lever which has raised the bank account of Porto Rico, and with an
average of 40 per cent of hemoglobin and two and a half millions of
red corpuscles per cubic millimeter he has labored from sun to sun in
the coffee plantation of the mountains, in the sugar estate of the
coast land, and in the tobacco fields of the foothills in addition to his
personal cooperation in other industries and commercial enterprises.
He is a sick man and deserves our highest respect and merits our
most careful attention as a vital element in the economic life of the
island. The American people should take seriously into account
his future, which is at present anything but promising.

THE HEALTH SERVICE.

The health service of Porto Rico is superintended but not admin-
istered by a bureau of health in a department of health, charities, and
corrections. The chief of this department is a layman and a member
of the upper house of the legislature. The health service of the
towns is practically independent of the bureau of health. The mu-
nicipal physicians are appointed by the mayor of the town and paid
by the municipality, hence they feel and are made to feel that they
owe their allegiance to these towns,

The bureau of health consolidates the vital statistics and reports
annually upon health conditions throughout the island. Through
their two inspectors this bureau is supposed to keep in touch with the
conditions of sanitation in each town and direet health officers in the
performance of their duties. From time to time the board of health
1s convoked to recommend sanitary laws that become necessary, to
decide questions arising over plans for drainage, sewerage, water-
works, ete.; grants for industries affecting the public health; and, in

TT750°—8. Doe. 808, 61-3
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eneral, to act as an advisory body to the executive branches of the
Government in all that pertains to public health. The bureau of
health is empowered to prosecute offenders against the sanitary laws
in vogue. : : :

As a matter of fact, however, there is no codification of such laws.
In the report of the governor for 1908 we find the following:

The law as it is at present is a combination of old military orders, ordinances
approved by the executive council, and local ordinances passed by the munieipal
couneils, and there is much doubt as to the responsibilities of the insular and
local authorities.

The relation between the health officer of the town and the director
of health for the island is a truly unhappy one. [His natural chief,
the director of health, may * direct ™ him to perform some duty in
the interest of sanitation, but the mayor may not support him, and
in the end the work will not be done. This clash between the alealde’s
supervision of local health matters and that of the bureau of health
almost always results in defeat for the bureau, for there is one argu-
ment of a municipal government that brings all diseussion to an end.
i, e., the lack of funds with which to carry out * recommendations
and “ instructions ” of the chief in San Juan. Of all the official doe-
uments on the state of affairs we have attempted to describe, nothing
is so trne nor so well expressed as that found in the report of the
director of health for the fiscal yvear ending June 30, 1908

Tnfortunately there are two diametrically opposite tendencies in our legisla-
tive hodies: the one, zealous for the defense of the autonomic principles, aims
at absolutely decentralizing all guestions of health to such a point as to even
have the appointment of the medical inspectors of health depend directly upon
the popular vote; the other one endeavors to centralize all health matters.

It is therefore impossible to reach a satisfactory solution, and, indeed, a long
time will elapse before the passage of such an important bill can be effected.

And during that long period of time the public-liealth service will go as it
has gone up to the present, and all the efforts of the burean of health will be
utterly useless agninst the indiference of the ones, the political influence of the
others, and, above all, azaingt the inevitable clazh between the public and the
private interests.

Without a health law, without health regulations, the burean of health fizhits
its way, and the instructions it gives are digsregarded and even slighted, and
the denunciations it makes before the courts have no penal sanction whatever,
for judges ean not condemn when no law obliges them to do =o.

As a consequence of such a state of things, the sanitary conditions of the
island are quite unsatisfactory, the death rate is much higher than what it
ought to be, especially ag far as the infant mortality is concerned, and hygiene
in the vast majority of the towns is deplorable.

On the other hand, the sum appropriated for the burean of health and chari-
ties amounts to $26,940: but this appropriation is made only for the purpose of
paving the salaries of the personnel of the burean.

Nothing has been appropriated, not a cent, for the purpose of meeting an
unfortunate eventuality, an epidemic. an urgent work of sanitation, and were
it not for the zood will and earnest desire that the honorable the Governor of
Porto Rico has always shown to atiend fto suoch contingencies it would be
impossible to remedy them, * * #

The municipalities are not more generous. Aspiring to administer and con-
duct the health and charities service of the island, they hardly appropriate a
meager sum for the object of covering the expenses of such service.

All save one of the ten annual reports of the governors of Porto
Rico bears some reference to this state of affairs, and in the last three
there has been very vigorous complaint made of the lack of an effi-
cient organization of the health service.
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The chief difficulties have been that medieal officers are constantly
blocked in the performance of their duties by laymen who, though
often well meaning, have no title to the administration of sanitary
affairs and who control the health serviee, both the so-called central
organization and the local service in towns. The other difliculty
proceeds from the first; the funds for such a service are utterly
mmadequate, The service not being autonomous, and shorn of its
powers and responsibilities, funds are not provided by those who,
realizing the inherent weakness of a disorganized service, are un-
willing to put money into it, even though they be cognizant of the
necessity for more ample expenditures, which they all too often are
not. Until the people, not only of Porto Rico, but of the United
States in its relation with Porto Rico, thoroughly understand that
medical work must be done by medical men; that medical men arve
just as fit to administer the affairs of their profession as any other
good citizen, placing themselves, of course, under the serutiny of
the constituted head of the Government, the island will be to a large
extent deprived of the valuable services of those whose mission it 1s
not only to save life but to retain health.

On the other hand, the local health service has its special diffi-
eulties. Most towns have but one physician. The lawful duties of
this physician, who is also the medical officer of the town, are almost
beyond credence:

(1) He is obliged to treat all indigent sick. These proceed from
a class which form at least 90 per cent of the total population of
the municipality. The worst of it is that they live in the country,
generally accessible only over steep trails. The alealde can insist
upon his attending them personally and this takes the doctor away
from the only private practice he has, that of the town, for a physi-
clan’s visit to the isolated huts of the poor in the mountains is a
day’s undertaking. DBesides, the town in the meanwhile is deprived
of the services of a physician, and his legitimate duties as health
officer suffer.

(2) He is charged with the care of the municipal hospital.

(3) He must treat the insular police and their families and render
service to all wounded in any official or private enterprise, such as
road building, etc. He must operate upon and treat such wounded
and make such autopsies as he may be ordered to perform by proper
authority, as well as to give testimony in a court of law on any case
brought to such court.

(4) He is health officer, responsible to the alealde (mayor) that
nominated him, and to the bureau of health. The latter gives him
regulations governing the inspection of meat, bread, milk, and articles
of food, in general offered i!m‘ retail; inspection of beef and pork
before and after killing at the slaughterhouses; inspection of cor-
rals, stables, pens; physical examination of butchers, breadmakers,
cigarmakers, etc., with the preparation of the certificate in each
case and a record of same in the official books. The alealde, often
ignorant of the danger from the slighting of any of these duties of
a sanitary officer, and feeling that he, the alealde, is the responsible
official, deprecates at times a strict enforcement of the law, at times
exacts unnecessary duties of his doctor, to the detriment of the serv-
ice and the great weakening of the efficiency of the medieal officer.
If, however, there is an epidemic the medical officer is held strietly
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accountable, and all of these responsibilities assumed by the alcalde
are transferred with lightning rapidity to the unfortunate * doctor,”
who has to bear the opprobrium of the community in which he lives.
If, finally, the medical officer at any time becomes persona non grata
to the alcalde, the latter can and does remove him, without the slhight-
est ecompunetion, for any trivial omission of the multitudinous duties
the law requires of him. In those rare cases where an appeal is
carried to the governor and the physician is exonerated and rein-
stated the latter is unable usually to tolerate his position very long.
On the other hand, the alcalde may have a medical officer who is not
doing his duty, but no one else can be obtained to take his place, and
much poor service must be endured for that sole reason. Were there
a true medical service in the island a medical chief could oblige him
to perform those duties acceptably with far more moral force than
a layman whose interpretation of what is medically necessary is not
respected by a technical man.

With these fragile threads linking the bureau of health to the
communities over which some eflicient control should be, but is not,
exercised ; with an insufficient, illy administered local service, the
between the jibaro and all that the medical officer of the town on
which he depends should represent is well-nigh impoessible to bridge.
Save grave necessities, to which no humane physician would fail to
respond, the jibaro is isolated from the doctor.

Unless he goes to the town for treatment he can expect nothing,
and when he goes there he has to look up the doctor for a preserip-
tion, the alcalde to O. K. it, and the town pharmacist to fill it, and
the chances of accomplishing a happy combination of all three are
not always good. Ali too frequently, when his . K'd prescription
is presented at the municipal pharmacy he is informed that the ap-
propriation for medicine for the poor is exhausted. Thus he falls
an easy prev to “ medicine men,’ charlatans, patent cure-alls, and
local “ecuranderas,” or old women who pose as medical oracles and
whose ignorance is only exceeded by their temerity. The jibaro does
not prefer those people, as has been so often said. The proof of this
is that he swarmed to our clinic over many a weary trail because he
had faith in “la ciencia,” as he always calls it, and left his false
prophets behind him ; but the real state of affairs is that he is usually
driven to them from necessity.

If all this is true of the actual treatment of disease, what shall we
cay of the preaching of preventive medicine to the country people?
This is a field untouched save by the physicians charged with the
enemia dispensaries. Our experience is that this is the most promis-
ing work that presents itself to the sanitarian, for the jibare will not
only listen, he will take heed, he will become interested. This is the
only path to hygienie reform. Without ereating a popular interest
in such reforms laws will only mock our best endeavors to enforce a
regimen which would be conceived by even the poor and dependent
jibaro, accustomed to obey, an infringement upon his personal rights
and another burden government had chosen to foist upon him.

STATISTICS.

Returns of births are not to be depended upon in Porto Rico. The
excellent law of registration is not enforced, although of late years
there has been less negligence than before,
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With regard to deaths the number is correct, but very little de-
pendence should be placed upon the causes to which deaths are
attributed. This is very easily understood. Most sick who die in
the island are not seen in life by a physician. They die in the country
and from a more or less fragmentary account of the illness given by
the relatives or friends the municipal physician guesses at the cause
of death. On presentation of the physician’s certificate, a certificate
of registry is given by the municipal judge, without which burial is
against the law: hence the total number of deaths is fairly correct.
Unfortunately the municipal physician is not always the one who
makes this unsatisfactory diagnosis, nor even the judge, but the
practicante of the one or the clerk of the other. The most satisfac-
tory of all of these diagnoses is that of * anemia,” as it is the most
eommon and best known of the diseases of Porto Rico. Any deaths
erroneously attributed to *anemia” are more than compensated for
by the deaths from * dysentery.” “heart disease,” *malaria,” ete.,
many of which are deaths from uncinariasis,

The unreliability of wvital statisties in Porto Rico has been fre-
quently commented upon, but we would especially eall attention to
the report of the superior board of health for the period of military
government (Oect. 18, 1898, to Apr. 30, 1900), page 82, and to the
report of the director of health and charities for the fiseal year
ending June 30, 1907, who says:

The statistical work as it is done in Porto Rico is very defective. In other
words, such work does not exist at all in Porto Rico, and all the statistics that
have been presented up to the present time, or that may hereafter bhe presented,
are illusory; they are not the exact representation of the whole truth.

Varions are the eanses giving origin to soeh state of things, The municipal
registries are not kept as properly as they should be, the data therefrom comes
always late, and it iz almost always deficient. Moreover, taking into account
the dissemination of the rural population in Porto RRico, the vital statistics are
always inexact, as the couniry people, in their large majority, lack the assist-
ance of a physician, and the eause of the dizsease determining a fatal ease is
most of the time unknown, resulting therefrom that the certificate issued by
the doctor is erroneous in the majority of cases,

With these facts staring us in the face we can not discuss the vital
statistics of the island save in so far as theyv relate to the actual
number of deaths and in a general way as reflecting the prevalence
of certain diseases. The most practical way to fathom the course
of events in the last 15 years i1s to consider the deaths by 5-year
periods:

(1) The number of deaths for the last five vears of Spanish rule
was 130,207, with an annual death rate of 28.9 per 1,000. Three
thousand and sixty-two of these deaths were due to smallpox and
vellow fever.

(2) The number of deaths for the first five years of American gov-
ernment was 159,312, with an annual death rate of 33.48 per 1.000.

(83) The number of deaths for the second five yvears of our govern-
ment of the island was 120,595, with an annual death rate of 23.33.

This brings us to June 30, 1908. The first vear of the third five-
year period just beginning. 1908-9, gives a death rate of 20.90 per
1.000, the lowest rate so far recorded.

There were no deaths from yellow fever after the American ocen-
pation and practically none from smallpox. The first-named disease
has been wiped from the list of Porto Rican plagues by our quaran-
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tine service and the second by the work of the Army, which in the
davs of the military government vaccinated practically the entire
population.

There were several factors which throw light upon the great in-
crease in mortality during the first five years of American adminis-
tration:

(1) The economie erisis incident upon the war of 1898 and fall in
the price of coffee already discussed.

(2) The ruin of the coffee plantations by the hurricane of 1899.
These two catastrophes deprived the jibaro of the only work he had.

(3) Thus insufficiently clothed, out of work, with nothing saved
up, and already sick from repeated infections in previous years, the
jibaroe was thrown out into the mud, without shelter, without money
to buy rice and codfish, and deprived of the fruits and vegetables for
which he used to pay nothing. While both 1808 and 1899 were
marked by much rain, the months following the hurrieane period
were especially wet. The sterilizing effect of sunlight and dryin
upon millions of polluted spots being withdrawn, the water-soake
earth made a perfect culture ground for ova of uncinaria, and into
these nests plunged the barefooted. With the infectivity of the soil
thus intensified, with the jibaro, poorer than ever, closer than ever to
the earth, can we wonder why anemia, responsible for 22.13 per cent
of the total deaths in 1898, became responsible for 30 per cent and
over after the hurricane? Can we feel surprised at a l"l{‘il.ﬂl rate of
57, 58, and 49 per 1,000 per annum in the months of Oectober,
November, and December, respectively? Is it unreasonable, after
the prevalent conceptions of the cause of Porto Riean anemia so
ﬁrm}:-_.-' rooted in all the island, that of 11.885 deaths from that disease
of a total of 35,781 in the fiscal year 1901, not a death was attributed
to uneinarial anemia?

The beginning of the second five-year period under American ad-
ministration corresponds with the birth of the eampaign against un-
cinariasis undertaken by the Porto Rican Anemia Commission and
carried up to the present day by a service to which it gave life.
When we reflect that, save smallpox and yellow fever, no other mor-
bific factor save uncinariasis has decreased in those five years it is
only just to conclude that the fall in mortality from 42 per 1,000
in 1899-1900 to 20.90 per 1.000 in the fiscal year 1910 is due to
two great advances in the life of the island; one, the improvement—
steady, difficult, but certain—in the economic status of the laborer;
the other, the medical service, which dealt the staggering blow ad-
ministered to her great industrial plague, anemia. To separate these
two would be impossible, so interdependent are they; to claim all
for one or the nt}mr would be ridieulous; but the real significance
of their close, their inextricable union is the self-evident fact that
anemia in Porto Rieo 1s a medico-socio-economie problem which ean
not be solved without her physicians. Once solved she will enter
upon an era of prosperity Wllliﬂh to-day our most extravagant dreams
can not foreshadow,



HISTORY OF A 10 YEARS' CAMPAIGN AGAINST UNCINARIASIS
IN PORTO RICO.

Axesmia Previovs to NoveEsmser 24, 1899,

We have abundant evidence to show that anemia was a very preva-
lent disease in Porto Rico throughout the entire nineteenth century
and a potent cause of death. Fray Inigo Abbad, writing in 17588,
states that the jibaros * lacked liveliness and had the color and aspect
of convalescents.” This he attributed in part to the abuse of coifee.
Ie also discourses at length upon the subject of fevers in the island,
which he states were very |n'm*alent, and adds: “Those that escaped
the fevers died of iiIﬂ'}'—-‘l.

Del Valle's study of the jibaro was the most conscientious work we
have read. Some of his statements are as follows:

Porto Rico is an exeeption to rule that the health and vitality of countfry
dwellers is superior to that found in persons living in cities,

As nearly sll jibaros are anciic, it i= only the exeeption to =ee one of good
ruddy color * #* * Their natural hue i8 dead white, vellow, or greenish
yellow. The negroes and mestizos, who ave sick, are of an ashen gray.

He adds, however, that it is unusual to see a negro sick of anemia.

We also call attention to the poor elothing of the jibaro, which lacks, among
other things, suach luxuries as =hoes, which would preserve him from the
humidity of the soil,

He says that men, women, and children after labor in a coffee
plantation return to their houses * with aspect more of patients than
of laborers.”

On account of the influences to which we have referred the jibaro's appear-
ance is that of a convalescent. So true is this that, if we can not say it of all,
we can say it in a general way, our white man is a sick man.

This was written in 1883, and in those days the anemia of Porto
Rico was attributed to the climate, insufficient and improper food,
unsanitary habits of life, and malaria. Medical authorities em-
phasized the latter as the determining cause, but the general publie
considered the character of the food and lack of hv,talene as the real
underlying bases for their anemic laboring class.

IJmmg “the period 1890 to 1897 the rmurtﬂlllt},r from anemia ran
gradually from 13 to 15.5 per cent of the total mortality. In 1898
it reached 22.13 per cent. On August 8, 1899, the hurricane of San
Ciriaco mm]u 1ts appearance.

The storm left the people without shelter and withont food, or but little of
pither. The only shelter hundreds had—for in the interior all the cabins of
the poor were destroyed—was such as could be secured under spreading trees,
where they lived for weeks, sleeping on the wet ground. All the fruits of the
conntry, on which they depended to a great extent, were thrown to the ground,
but were usable for aboot six weeks, The misery of people swithout shelter
and deprived of their accustomed food was beyvond deseription. To make
matters worse, the municipal governmenis were almost wholly disorganized

and rendered incapable of extending any ald to the miserable people, (Leport
of the Hurricane, Military Government of Porto Rico.)

23
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This hurricane came at a most unfortunate time, as will be seen
from what has gone before. A promising coffee crop valued at
$7.500,000 was rapidly reaching maturity when in a trice it was swept
out of existence and the farms which produced it were damaged to
one-half their value. Bananas and plantains, which form one-half
of the food value of the jibaro’s ration, and the very part he does not
have to buy, * were practically all destroyed to the roots on August 8.”

The governor general, writing to the adjutant general of the
Army, says, under date of August 17, 1899:

The appearance of the surface of the conntry now very closely resembles a
northern region that bas been swept by fire, for everything is brown and lifeless.

The Army took brisk hold of this situation and issued rations to
the value of $831480. With marvelous ability and the same thor-
oughness which characterized his founding of the superior board of
health of the island and the vaccination of 800.000 Porto Ricans,
Col. John Van Rensselaer Hoff, of the Army Medical Corps, estab-
lished a splendid system of aid to starving people on the principle
enuneiated by himself :

No person shall die of starvation, and no able-bodied man shall eat the bread
of idleness.

Thus were the lives of untold thousands preserved and the grati-
tude of the Porto Rican people honestly earned.

In this hurricane 2,780 were known to have died as a direet result
of the storm itself, generally by drowning, and 500 more were never
heard from. In Jayuya whole coffee plantations slipped down the
mountains into the rivers,

In the wake of this storm came a period of rain, which was un-
usually prolonged and violent; everything was wet and muddy for
weeles

Dr. Ashford, who was in Ponee at this time, a city which had
suffered severely both from storm and flood, received an order from
the general commanding on the 26th of August, 1899, to establish a
field provisional hospital for the purpose UFIl[.'L'{Hl'Ill]{.'l[illt.iI]g at least
some of the tlmusﬂmlls of sick jibaros who were thronging the streets
of the city.

All went well until he attempted to feed up what he considered as
anemies from malnutrition. He very soon fimmd that they did not
care for meat and other concentrated foods, but demanded their bulky
diet of the hills. Moreover, the diet of a healthy American soldier
made them sick with diarrhea, and they began to leave camp. He
states, under date of September 13:

The explanation of this inaptitude for our ecooking is believed to be also due
to the fact that many eat little more than dried codfish and a small number of
bhananas at any time, and that they were in a meat-starved condition when
admitted, This is further borne out by the fact that fully three-fourths of the
patients are suffering from grave anemia due to this poor diet, and together
with this cause bad sanitation, but chiefly from the bad guality of food to which
they are accunstomed. * * *

The cases are many of them chronic. * * * These chronic cases are
among those most desperately in need. Pernicions anemia, malarial cachexia,
tiseases of the heart, lungs, and kidneys are the previlent diseases.

From this time on great care was exercised to give these people an
abundant diet. e had a ration of 60 cents a day at his disposal, and
no pains was spent in coaxing and compelling a rational diet. In
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this he was successful, for with a Spanish cook the food was made
more palatable and the diarrhea subsided, as did the complaints of
the barbarous food of the “Americanos,” but not one whit more color
came Into their faces, and the daily death toll was about the same as
it had been at first.

THE IDENTIFICATION OF THE CATSE OF PORTO RICAN ANEMIA.

After over two months’ examination of many patients and much
speculation, it became evident that these chronic sick, the anemies of
many years, not of a few months, were all suffering from a common
malady: that they presented a picture identical with that Dr. Ash-
ford had observed in the country people in various parts of the island
previcus to the eyelone; that gastrie dyspepsia, heart lesions, edema,
extreme pallor, and debility did not stand for separate diseases,
according to the prominence of one or the other set of phenomena,
but were part and parcel of a clinieal entity; that this protean array
of symptoms had one definite cause and was not dependent upon a
series of predizposing accidents of environment, concomitant disease,
or mere poverty and bad hyvgiene. The suspicion became more fixed
when good and abundant food throughout two or three months had
utterly failed to influence their condition. At first his attention was
directed to the blood in a search for the cause. Malaria was thuos
excluded, but on a differential count of the leucocytes a decided and
rather general eosinophilia was noticed. Remembering that recent
investigations of the blood of sufferers from trichiniasis had unearthed
a high eosinophilia, and realizing that the habits of these people
would expose them to a general infestation by animal parasites, the
feces were searched; ova were found which tallied with those of
Ankeylostomum  duodenale, pictured in Manson’s first edition of
Tropieal Diseases, and thymol was administered to a typieal ease,
With the recovery of the worms the cause of the anemia of Porta
Rico was demonstrated. Thinking that the parasite found was the
Old World species, the only one up to that time deseribed, he sent the
following telegram:

Poxce, November 24, 1809,
CHIEF SURGEOX, San Juan:

Have this day proven the eause of many pernicious, progressive anemias of
this island to be due to Ankylostomum duodenale,
ABHFORD.

This announcement was followed by instructions to Dr. Ashford
from the chief surgeon to aid the superior board of health in prepar-
ing a pamphlet on the subject. This little work, entitled, * Anemia,
Its Causes, Treatment, ;mui Prevention,” was issued by the board in
1900 and distributed among all physicians and pharmacists through-
out the island. It contained copies of the illustrations in Manson’s
work and was published in English and Spanish.

In addition to this work, Dr. Ashford wrote an article on 19 spe-
cial study cases in Ponee which was sent the Surgeon General of the
Army, by whom its re-publication was authorized in the New York
Medical Journal April 14, 1900, under the title, *Ankylostomiasis in
Puerto Rico.”

Returning to the United States in December., 1899, Dr. Ashford
carried some of these worms to Washington, where he called upon
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Dr. Charles Wardell Stiles for the purpose of giving them to him.
As Dr. Stiles was not in Washington at the time, they were examined
by his assistant, Dr. Albert Hassall, who, after a cursory glance at a
female, remarked that the ova were unusually large for Ankylosto-
T ffur;tff*mdr* and recommended more {':u'l:fu] study o them
zoologically, but Dr. Ashfor d, not being a zoologist, left his speci-
mens in Washington and made no further st udy of the worm he had
found in Porto Rico.

Stiles, in 1902, working with Ashford’s specimen of hookworms
from Porto Rico, and with others from the United States found sub-
sequently, announced that zoologically the parasites belonged to a
new species, Uncinaria americana, although later he changed the
name to that which now obtains, Necator americanus, The new spe-
cies, interesting from a zoologic standpoint, although the mode of
infection, symptomatology, morbid anatomy, treatment,' and pro-
phylaxis of the disease caused by the Old-World and the New-World
worms are, so far as we know, precisely similar, became of tremendous
importance when Dr. Stiles demonstrated that uncinariasis was
crippling the South just as Dr. Ashford had shown it to be the in-
dustrial curse of Porto Rico.

Through the pamphlet issued by the superior board of health in
1900 and the simultaneous appearance of Ashford’s article in the
New York Medical Journal, physicians in Porto Rico and in the
United States were advised of the presence of hookworm in the island
and of its tremendous power for evil, but neither here nor on the
continent was any especial interest aroused, save in the few who later
on have taken an active part I :-.uh::equent campaigns against its
ravages,

Despite the pamphlet of the board of health averring that anemia
was the scourge of Porto Rico, * killing at least 1,000 persons each
month ™ and warning the practitioner to be * constantly on the out-
look in all cases of anemia for this parasite,” ete.; despite the re-
publication of Ashford’s American article in the report of the supe-
rior board of health for the period of military government, with a
cor roboration of its importance by Lieut. F. I. Russell, of the Army,
in 1900, who found the ova in 54 per cent of the inmates of the
boys r-hﬂr]tv school in San Juan; despite the repetition of the an-
nouncement by the succeeding board of health under the new civil
government that anemia here was due to an intestinal parasite,
Ankylostomum duodenale, no active measures were taken for its
study nor for its control. This is not to say, however, that it aroused
no interest among a few medical men in Porto Rico, but there was
no general interest manifested, even by the Government at that time.

I w-lmw sure that a work undertaken to convince the island of the
significance of a disease which accounted for over 30 per cent of the
total high mortality at that time would have far-reaching conse-
quences, and realizing that this death rate would go on until some
one would make a 'i-.llirt'wnllv strong demonstration of the pns'-.ulbl]lw
of its eradication to awaken both Porto Rieans and Americans in
the insular government to action, Dr. Ashford expressed his earnest
desire to return to the island.

I Male fern, 1.'.]|Irh has =0 powe rful an eMect upon anchylostoma dusdenale, does not
appear to act so effectively upon wecolor americanis,
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In January, 1902, after a careful survey of the literature of this
disease in the Surgeon General's library, he was again ordered to
Porto Rico, and there met Dr. Walter W. King, of the United States
Public Health and Marine-Hospital Service, who agreed to take pnrt
with Dr. Ashford in a study of such a number of cases as would
bring the matter clearly to a head and compel attention not only
from the profession, but from the insular government. Throughout
1902 and part of 1903 a series of 100 eases were carefully followed,
blood counts made, and treatment detailed. They were ceded for
this purpose two wards in the large Tricoche IHospital of Ponce,
and every possible opportunity was afforded them by the director
and his assistants to complete their labor with success.

The report of these 100 cases was published in American Medicine,
September 5 and 12, 1903. In this article the following appears:

Whatever the attitude of the local practitioner may be, it is a fact that the
importance of uncinaringis is not being realized. and that the proper efforts
are not being made to cure and stamp out this disease. We appeal for a
thonghtful and =senzible view of what is now the greai scourge of the agrien]-
tural elagses in I"orto Rico, and what has come to be a most important economie
guestion in the betterment of the island.

The editor, Dr. Gould, was not only good enough to permit this
lengthy article to run through two numbers of his | periodical, a sig-
nal courtesy. as it was contrary to his rule that an.article be accepted
for publication which could not be terminated in the issue in which
it was begun, but he wrote a stirring appeal, which accompanied
our thesis, to arouse the medieal men of the island and the TOVern-
ment of Porto Rico to a realization of their grave :es]mlmlnllu‘

One month later Drs. Ashford and King addressed a letter to the
president of the superior board of health of Porto Rico, furnis shing
him with extracts from many European authorities on ﬂlll{}lﬂh-
tomiasis and urging:

(1) To thoronghly cirealate the literature on the subject.

(2) To take =some part of the island, as Utuadoe or Adjuntas. where * starva-
tion, misery,” ete., is reported: establish a tent hospital: place two well-in-
strocted doctors, who are enthosiastic, energetic, and diplomatic in charge: lot
them. have the nurses, medicines, cots, and food for the running of the station;
and let them go into the highways and byways and seek them out, cure as
many outpatients as possible, and take the mizerable poor into the tents,

After six months publish results, see if the death rate from these centers of
uncinariasis does not materially decline, and, above all, let ng =ee how much
* gtarvation, misery " and so forth is the fanlt of DUpefnaria omericane and how
much is due to real lack of fond. *= * *

Such an experimental station, if conducted by Porto Rican physicians, modern
young men, men who will be painstaking, and who will understand that npon
them lies a heavy responsibility; that they are there to fizht down a shock-
ingly high anemia mortality ; such a station, we repeat, may cast its helpful
lizht down the future years of their island and have far-reaching influences
for which we do not dare vet 1o even hope,

(3) To encourage the other means of prevention heretofore noted, especially
in estates of sugar, tobaceo, and coffee, * * * i iz not deemed wise. nor
well, to seek legislative restriction at present on soil pollution. Let example
and pamphlet teaching do its best. Let us convinee the people and enlist them
in their own interests to combat the disease, and the rest will follow naturally.

In December, 1903, Dr. Ashford addressed the Porto Rican Medical
Association on “Anemia in Porto Rico™ at their annual meeting.
The address consumed the best part of two afternoons, and every
phase of the matter was taken up. A strong appeal was made that
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the medical men of the island urge upon the Government that some
action be taken to combat the existent conditions. The paper
aroused much discussion, and was defended by Dr. Augustin Stahl,
the oldest member and a lifelong scientist. A committee was ap-
pointed to prepare a critical review of it, and in April reported, con-
firmatory as to the essential features and noncommittal on some
minor points. Thus we had knocked upon all the doors and eould
only await results.

After four years and more of incessant clamor for recognition of
the true cause of Porto Rican anemia, it became evident that we were
not to be again disappointed.

Hon., William H. Hunt, then Governor of Porto Rico, and Hon.
Regis H. Post, at that time anditor of Porto Rico, had become deeply
interested, and fully appreciated the great economic importance of
the disease in the island. The Governor, in his message to the legis-
lative assembly, January, 1904, specially ealled attention to the neces-
sity of beginning an active campaign against the disease.

A bill providing for the formation n?u commission for the study
and treatment of anemia, and cerrying with it an appropriation of
%5.000, was introduced by Mr. Post, passed by the assembly, and
approved February 16, 1904, by the Governor.

(iov. Hunt named the following as members of the commission:

‘apt. Bailey K. Ashford, assistant surgeon, United States Army;
Passed Asst. Surg. W. W. King, Public Health and Marine-Hospital
.i"a;m*l'.iit:-?; Dr. Pedro Gutierrez Igaravidez, health officer of Bayamon,

In addition to his duties as member of the commission, Dr. Gu-
tierrez acted as its disbursing officer.

At the request of Gov. Hunt, the Secretary of War and the Secre-
tary of the Treasury authorized Drs. Ashford and King to enga
in this work. At no time was any payment made to them by the
insular Government for their services, but, in consideration for the
loss to his private practice, Dr. Gutierrez received $150 monthly.

This marks the first era in the work against * hookworm ” in Porto
Rico, and was the first demonstration of its endemic presence on
American soil, an endemic now so painfully evident in the South of
the United States.

The following is quoted from A Summary of a Ten Years’ Cam-
paign Against Hookworm Disease in Porto Rico, by Ashford and
Gutierrez (Journal of the American Medical Association, May 28,
1910, Vol. LIV, pp. 1757-1761) :

BEYSTEMATIC WORK BEGUN.

We began with only a handful of friends, The press thought it strange that
hunger shonld be “ discovered ™ to be due to a parasite, and based its incredu-
lity on serious economic crises, through which the island was passing. The
well-informed and moderately well-informed people, whose circumstances pro-
tected them azainst the diseasze, as they were well shod, reasoned that as they
were well fed they were perfectly protected against this * hunger-producing
parasite,” in contradistinetion to the aflicted pale ones, who were desperately
poor and had to live on bananas alone. In short, we had a difficnlt =ituation
to meet. Had it not been for one saving clanse we would have failed. That
element was the poor man himself. He was so utterly miserable that he could
not be more so, and as he had faithfully embraced each and all promises to cure
him of what he persistently called his * enfermedad ™ (illness), in spite of the
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more refined explanation of his better edueated compatriots, he gingerly
wecepted our treatment.

The moment we opened our hospital the sick began to arrive. We had told
the Governor we might treat 600 cases, but when considerably more than G00
Liad been treated in Bayamon in less than one month, and a eured patient began
to deposit his entire family and that of his neighbors at one morning clinie, it
became evident that we had to move to gome other town where we were not
known, or succumb to force of numbers. We moved to Utuado, said to be the
most hungry of all of the Porto Rican munieipalities, with a population of
40,000, We rapldly reorganized our work to satisfy the demands we Enew
would come, and In spite of every care and outzide assistance we were again
overwhelmed with patients. They came from every barrio of the extensive
municipality, afoot, horseback, and in hammocks. As spon a8 some notorions
old anemic. who had spent his last cent to buy iron pills, would return to his
harrio from our hospital cured, the whole barrie would swarm about our ears.
On July 4, 1904, two members of the commission were ill, and the one remaining
handled a clinic of over 700 persons, each one of whom had to have a elinical sum-
mary of his case made out, a specimen of his feces examined, and a prescription
written, an unvarying rule in all the work done here so far. In addition, a
prophylactic talk was administered, and blood counts were made in the after-
noon in special eases.  Aside from this clinie, we had a field hospital of from
54 to 66 beds, filled with patients registering from 8 to 30 per cent hemoglobin,
each one requiring medication of a special nature to meet special complieations
and intercurrent diseases of so profound an anemia.

Our plan was to leave Utnado for some other town in a month, but we never
got away. Certainly this work was none the easier for the two American
mermbers of the commission who had to contend with a foreign lnnguage, and a
dialect at that, and with a people whose customs and modes of life were not
well known, even by many edueated I'orto Rieans; nor was it at all less trying
to Dr. Gutierrez, who was taking his part in an unpopular work at the expense
of his private interests. In five months our $5,000 was spent, and 5,049 cases
had been treated, and we withdrew fo S2an Juan to write the report of the
work.

FIRST REPORT.

This report, which, together with those of succeeding years, was published
by the insular government, contained 234 pages of written matter in Spanish
and English, with illustrations, It comprised (1) a fairly complete history of the
disease throughe . the world and of the commission’s work in the five months'
campaign; (2) a discussion of the parasite, its zoologic deseription, and its life
history, together with all possible predisposing eanses for the profound anemin
observed ; the symptomatology, the pathogenesis, morbid anatomy and course,
prognosig, and lethality. prophylaxis, diagnosis, and treatment. An appendix
to this report gives the details of 61 special cazes in which weekly hlood records
of hemoglobin, coumts of red and white blood cells, and differential counts of
leucocytes are tabled. Also a synopsis of all deaths, of which there were but 27,
or a total mortality of (.49 per cent.

This report fully demonstrated the cauze of death from * orto Riean anemia,”
and finally releganted the matter of insufficient and improper food to the second-
ary place of a mere predisposing factor. It demonstrated beyond a reasonable
doubt that uncinariasis was contracted through contact of the healthy skin
with infested earth, the first practical demonstration on a large scale of Loos's
beantifully ¢ car laboratory experiments; and, above all, it convineed the people
of Porto Rico that they were dying of a curable disease; that their entire
laboring class was threatenoed with at least semi-invalidism ; and that it conld
be suecessfully combated with a drug which had been hitherto unjustly accused
in Europe of being a dangerons amd unjustifinble remedy. The manner in which
the Porto Rican people received this report does them fine credit. not at all
nnderstood or appreciated by outsiders, and sweeps away all the bitterness of
five years of apparent indifference for which they were really largely excusable,
From that time fo the present this work has been loyally sapported by largzer
and larger appropriations each year, made by the Legislature of Porto Rico.

Not that we failed to encounter ridicule, indifference, skepticism,
and in some active opposition, for we did, and plenty of it, but we
have never yet seen the man who made it his business to see the work
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at close range, talk to our patients, and see results who was unable to
acknowledge the truth—even more than this, we rarely noted that
such a man failed to eatch the enthusiasm for the work which so com-
mends itself to not only the head, but the heart.

While we worked in the mountains, while the unschooled but keen
observer, our patient, spread far and wide among his relatives and
friends a truth that had brought him health and ]{mg -sought vigor,
there were some men in the large cities of the island who cither could
not or would not take the trouble to verify our work, but who, never-
theless, did not neglect an opportunity to ridicule "and criticize it.
And that criticism went beyond Porto Rico,

The following is a quotation from Los Pueblos Hispano-Ameri-
canos en el Siglo XX, 19041906, by Rieardo Beltran y Rozpide (of
the Roval Ae .ldmm' of History, wcretﬂ:v gene:al of the Ru:,'.tl (yeo-
araphical Society, ete.), printed in "-leflrld Spain, 1907. This writer,
after accusing the * Yankee usurers” of u:plmtmg the island for
pure luere, says:

[Translation. ]

Having aobtained the greatest possible profit, and the consequences of the
damage they had done oblizging them to take n new tack, they considered that
there would be no danger in boasting of humanitarian sentiments, and so went
to the assistance of the extenuated Porto Ricans, carrying their remedy in the
form of a flamant commission charged with studying one of the most diffienlt
problems of medienl science—ithe ecause of death from hunger.

Not only the common people but even the most erudite doetors who have not
bad the luek to have been born in the land of the Yankees have always be-
lieved that death from bunger is a consequence of a lack of food, and that
when food is searce anmd severe aneinia comes, this ean produce death.

The studies of the commisgion cited have demonstrated the error of thosze
who thus reasoned. The anemia of Porto Rico is * *  *  an epidemie. There
one does not die of hunger or of anemia due to insufficiency or lack of food.
*# % *# (onelnsion—there is no necessity for worrying about giving food to
{the hungry and anemic Porto Rieans, Only a vermifuge to expel the little
worms from the body of the sick man. * * * Agpcording to the cited re-
port, a similar epidemic exists in the Philippines., Therefore its appearance
colncldes in Porto Rico and the Philippine Archipelago with the establishment
of the sovereigniy of the United States, and it would be unjust to deny them
the right and honor of ziving their name to the epidemic—it onght to be called
the ** Yankee pest.”

Such a tirade is cited merely as an example of senseless attack
upon the work. Any well- informed Spanish physician could have
enlightened this particular writer, who from his titles should be a
very learned man.

By contrast we quote, also from a Spanish pen, the interesting
proceedings of the Royal Academy of Medicine of Madrid, session
of the 1st of April, 1905, Revista de Medicina y Cirugia, Ma}? 23,
1905 (afio XXIX, pp. 975 and 276) :

After I}r Larra, *u.lm in a discussion on ankylostomiasis, recently
discovered in the mines of certain parts of Spain, had given a sue-
cinet account of the workings of the Porto Rican Anemia Commis-
sion, Dr. Alonzo Safiudo stated * that in the early days after Porto
Rico had fallen to the Americans, he received a pamphlet of a
military surgeon through which h{! had come to know that that
~gentleman had pwaenh-{l before the Academy of Medicine of Porto
Rico. the 26th of December. 1903, a communication which declared
that the anemia then observed was due to a parasite, eausing him (Dr,
Safiudo) profound bitterness when he saw that an American physi-
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cian had studied this matter, while the Spaniards during our domina-
tion had done nothing in this direction.”

We also cite another anthor, whose name will command respect and
especially ours, who realize that it takes considerable courage to
speak frankly “of those things which we have left undone,” Dr,

ose Codina Castellvi, of the General Hospital of Madrid: In “ La
."m ulln'-,tmrlhlhlh Considerada como un Nuevo Caso de Accidente del
Trabajo.” an address delivered in 1906 before the Royal Academy of
Jurisprudence and Legislation of Madrid (printed in Bareelona,
establishment of Serra Hermanos y Russell, Ronda Universidad, 6),
we find the following:

And is it not shameful, gentlemen (for it is necessary that good works, in order
that they may be known nnd may serve as a stimolus, be divolged on every
propitions occasion), is it not =hameful that after having been ours so many
years Porto Rico, just as we losge her and thanks to an investigation made in
snid island by order of the United States, we come now to know, and only now,
that 90 per cent of that anemia Trom which the rural population of Porto
Rico is suffering and which we limited ourselves to ealling tropical is nothing
more than the anemia of ankylostomiasis !

The only comment we have to make is that Porto Rico was the
means of Jttmc{‘lnrr the attention of the United States to an infirmity
of her poor \xhltr:q i the South which for at least a ecentury had

assed l’m* malaria. and even rank laziness. and that the Southern

States can even now follow the example of this little island which,
ﬂmu_szh poor, is paying out her money to redeem her laboring {'Iat‘&-.r*%

Taking up the thread of the narrative, whese quotation was inter-
rupted to reveal the comments npon this first report here and abroad :

In the year 1905-6 we decided to have onr central dispensary and field
hospital and administer from this unit as many substations a2 our meager
funds would permit. Recognizing that the hizhlands of Porto Rico were the
most needy, Aibonito, a town in the mountaing, was chosen, and around it were
grouped in little towns the bulk of the substations. Apart from these sur-
rounding towns were placed one large station at Lares, a mountain town of
the west, and one in Mtoado, in the center of the island.

In 4 of our 10 stations the town offered to hear all expenses i we would
administer the work and furnizsh the medicines. The physiclans velunteered
their services. This alone wi'l demonstrate the excellent spirit prevailing.

SECOND REMORT.

Our secomd report contained 176 pages and reports 15,565 cases. Tt demon-
gtrates that—

(1) The keynote of the eampaizn looking toward an elective reductlon of
the frequency of the disease must depend on the treatment of all persons in-
fected, on personal direct education of the laboring classes by lectures and
pamphlets, and on a complete reformation of the public health serviee in
FPorto ico,

(2) Ground iteh is the first sign of infection, and to aveid it shoes shonld
be worn and earth pollution stopped.

(3) The coffee districtz of Porto Rico are the most intensely infested of
all regions in the island.

(4) Five doses of thymol given a week apart are sufficient to practically
cure nearly every patient and to reduce the power of infectivity of the patient
to the =0il about ninetecn-twentieths, i

In addition, a full plan for futore work is laid out, and it is brought forcibly
home (o all that from this time on the extermination of Porto Rican anemia is
largely a matter of money. Noi the least of the labors of this year was the
counting of all uncinarise expelled after each dose of thymol In 40 eases and
after each dose of betanaphthol in 30 more. This was most tiresome and dis-
gusting, but a fruoitful work, as we established the fact that after even one
dose T4.54 per cent of the parasites were expelled,
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On receipt of this report, again the Legislature of Porto Rico trebled their
appropriation of the year before, and the third year's work began.

At this point Drs. Ashford and King returned to their services and Dr.
Pedro Gutierrez Igaravidez took the directorship of the work.

PEEMANENT COMMISSION ESTABLISHED.

In view of the fact that the Porto Rico Anemia Commission of the previous
two years had demonstrated beyond a doubt the extent and curability of
unecinariasis, the legislature of 1906 passed a law organizing for the first time
a permanent commission for the extermination of uneinariasis in Porto Rico,

Gov. Winthrop appointed Dr. Gutierrez Igaravidez as president and
Drs. 1. Gonzales Martinez, of Mayaguez, and Dr. . Sein Sein, of Lares, as
members of that commission on June 25.

This commissgion, after discussion of the problems before them, in aceord
with the plans of the previous commission, considered it necessary to continue
the work by means of dispensaries as in preceding years, thus offering to every
man, woman, or child solfering with uncinariasis a microscopic diagnosis, a
free specifie Tor his dizease, and printed matter and verbal explanation of the
endemic, which would tend to disseminate the facts among his neizhbors and
friends and thus popularize the reform undertaken.

The requests for dispensaries from pearly every town in the island showed
the desire of the people that the campaign be made to cover, so far as resources
permitted, every particle of ground possible; the commission realized the justice
of (hese requests and decided to establish the largest number of stations
Teasible,

DISPENSARIES OPENED.

As the practical problem ontweighed every other consideration in the fight
against this disease, hoth from the standpoint of prevention and cure, the com-
mission directed its efforts rather toward this phase of the guestion than to the
geientific work which more time and money might have made also possible.
Each month, as soon as they could be organized, dispensaries were opened in
some towns, until 35 were found working at the end of the fiseal year 1906
and 1907. In order to better administer the stations and supply them, the
island was divided into three districts, one for each commissioner. The cen-
iral station was established near Ban Juan and directed the entire work.

Each eommissioner and some of the directors of dispensaries were permitted
to place in the municipal hospitals, at the expense of the service, certain
seriously i1l anemics, who were unable to return to their homes, and who, apart
from this, offered opportunities for clinical research and for the study of the
effects of new remedies for the expulsion of the worm.

In the 35 dispensaries in operation in the year 1906-T S0.233 persons were
ireated, of whom 43.00 per cent were cured. The remainder, for reasons before
expressed, coald be considered as having been relieved of such an overwhelm-
ing number of their parasites as to no longer suffer clinieally from the disease.
In addition, such patients possessed only a small fraction of their power for
infestation of the =oil. The mortality was but 0.21 per cent. The records kent
of these patients wag the same as kept in previons years; a card of identifica-
tion corresponding to the serial number of the history card kept at the dis-
pensary was given each patient.

LITERATURE DISTRIBUTEIN

Printed circulars were widely distributed, in which the nature of the
“anemia " of Porto Rico was made plain, and also the manner of contracting
it and the means of avoiding it. These cirenlars reached the planters and inter-
ested them in gending patients to be cured at the dispensaries. In addition to
this, each patient on receiving his medicines wag izsned a colored card with
printed instructions as to the manner in which they shonld be taken and the
‘means that should be adopted to avoid infection. In conjunction with the
above prophylactic measures, the commission wished to try out the effects of
ganitary inspectors who would visit the conntry barrios (or townships), and
who would speak in the homes of these people of the campaign that was going
on, investigating at the same time the general health conditions prevailing in
eich home and advising those who had not visited the dispensary to immedi-
ately take up the treatment of their curable affection. These inspectors left
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a card of explanation at the honses and noted under the printed headings
of another ecard the information required of him by the commission. But
lack of funds only allowed three such inspectors. These methods brought a
greater number of sick to the dispensaries, eaused latrines to be constructed
where before there had been none, and would have been even move fruitful of
good had enough money been available to employ more inspectors.

SCIENTIFIC BTUDIES.

Although the eure of the greatest number of sick and the instruction in
prophylaxis were the principal objects of the work of this and following years,
we note in addition some scientific studies worthy of special mention ;

(1) The discovery of the presence of Ankylostoma duadenale by Dr. Gutierresz,
in the central station at Rio Pledras in the person of a native Porto Rican who
had never been out of the izland, thus proving the coexistence of the Old World
and New World species in Porto Rico.

(2) The trial of Phillips’s encalyptol and chloreform treatment for the expul-
sion of the worm by Gutierrez. This treatment was not as successful in the
hands of the commission as it was reported to have been by its author. The
patients thus treated suffered greatly from dizziness, lethargy, somnolence, and
faintlng spells. Some grave eases of collapse occurred, and, as many of them
refuzed to continue the treatment by this medication, it was abandoned.

(3) The study of tissues recovered from autopsies performed by the first
anemia commission in cases of fatal uncinariasis, These tissues were sectioned
and stained by Dr. Ashford, in Washington, and stedied there by him, Dr. King,
and by the late Maj. James Carroll and Maj. I F. Russell, both of the Army
Medical Corps.

(4) The study of the Influence on the urine of uncinariasis and the anthelmin-
ties used for the expulzion of the parazites. These voluminons notes were conm-
piled and reported by the first commission and are found in the reports for 1906
and 107, Notes on animal experimentation performed by Gutierrezs and Ash-
ford at the close of the last year were compiled, and sections from the human
intestines of the worm in situ were photographed by Dr, Willinm Gray, of the
Army Medical Museum.

RerorTs vor 1907 Axwp 1908,

The report of 1906=7 contained 206 panges and was illustrated.

The next year, 1007-8, the legislature again appropriated a sum for the con-
tinuance of the work, and the 35 dispensaries founded in the preceding vear
were continued, although some were moved to other towns, and 7T more dispen-
saries were added, making 42 in all. The service in this year followed the plan
of the last year, and 81,375 persons were treated, with 51.54 per cent cured and
a mortality of (.12 per cent,

In 1908 the legislature did not appropriate any funds for the continuance of
the work, so that it was necessary to close all stations June 30, 1908, Never-
theless, surplus medicines on hand permitted many former divectors of dispen-
saries to continue treating applicants, which they did without remuneration
from the insular government.

A special session of the legislature was convoked by proclamation of the
Governor to consider the irrigation project for the island and the anemia prob-
lem, and in September, 1908, the legislature made a modification of the law
placing the work of the commission under the department of health, charities
and corvections, as a burean of that department, with the name of anemia dis-
pensary service, The director of this service was Dr. Gutierrez, who began in
Oetober to organize it

In November, 1908, after a month's work in organization, the old dispensaries
were gradually restored and the total number inereased to 59, The number
treated this year plus those treated in the five preceding months by voluntary
service by the former directors of dispensaries reached 54,725, of whom 41.49
per cent were cured and 0.08 per cent died. In addition, 9,159 were treated as
patients of former years, making a total of 63,884 treated in 1908-9,

5 3 B E * & §
T7750°—8, Doc, 808, G1-3——3
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The following table gives a succinet statement of the work to date:

Suwmmary of apemia wwork.

|
E Age.
| Patients —— —
Y ears.
treated, |- |
Under 10| Between | Not
years. | 10 and 30.| Over 30. recorded.
AL 1T et B Em i S e 8 e e ' 5,400 | Gy 3.138 1, 704 o'
|11 T B, bt el R R i T A A 18,865 | 2,189 11, 532 4,822 212
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1 e i = 5,725 | 6,068 34,005 13,152 | .
~ Bl e R R s 37.880 | 487 | 20204 s7e |l
L e e e s A, Sl e | 257, 5Gg | &2, 197 TH, 449 75,931 | 1,001
Pm:entnge .................................................... | 11. 1% G2 03 2. 40 0. 14
| .
CLINICAL TYPE.
n N '
p Very Me- In- Very | Number | M | Amount
Years. : Light. elassi- o | e oof
light. | 148 dium. | tense. |intense. ﬁEmi of visits. -daatﬁs. spent.
N s s s i e ] L 1,063 2,358 4 M7 22, (0 | N H.B.'H.-H
i e 1,378 | 4. 483 | 5.706 | 3,501 441 357 T, R | 67 | 10, 808. 77
1 R R 7,085 | 19,503 | 35,430 | 19,212 | 4,162 | 532 425, 131 | 193 | 49,116, 31
Rl e e i i o 3,022 | 14,008 | 40,136 | 19, 140 | 3,45 LIS T 472, 407 | 93 | 56,950, 57
g 17 | e LR A e 0, T30 | 24,248 | 16, 400 3, 534 4 305, H8 | 46 32, 360, 91
E=10E L rerennee| T T5L | 16,580 | DL, 537 | 2,068 |........[-c.000e0.. 47 | 2D, T06. 98
Total........-... | 11,485 | 58,647 |120,131 | 72,057 | 13,464 | 2,784 | 1,302,082 | 473 | 153,808.38
Percentage. ........... | 00 | 2039 | 44.90 | 25.05 4. 68 : [ B i1 e dies S i ........ I ...........

Cost of treatment per patient, G3.9 cents.,

One of the most interesting features of the campaign against
uncinariasis has without doubt been the contribution made to the
study of the disease by the medical men of the island from the point
of view of microscopic diagnosis,

No sooner had the commission been formed and its members had
proceeded to systematically examine the feces of all who solicited
treatment than there awoke in our colleagues who visited the clinies
of the first commission in Bayamon, Utuado, and Aibonito, and at
those of the second in Rio Piedras, Mayagiiez, and Lares, the desire
to scientifically fix their diagnosis of “ anemia due to uncinaria ™ by
microscopic examination in all of their own cases. The natural
consequence of this was the acquisition of microscopes, of which there
were very few when the commission began its labors, for up to this
time, with the exception of the Government laboratories and the offices
of a very restricted number of men in private practice, the miero-
scope had not taken a very prominent place in practical work. The
majority of physicians were not familiar with microscopic technique,
some becaunse they had not made any special study of it, others be-
cause in their daily practice they had forgotten how to use this
instrument. Considering all of these things, the labor of the Porto
Rican physician who so promptly realized his position in the scientific
world and without doubts or vacillation hastened to take his part
in the struggle against the disease by first learming to recognize its
etiological factor, the ovum of the parasite in the feces, demonstrates
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how sincerely interested he was and how eager to press forward in
the advance of medical science.

From that moment began the demand for microscopes; many phy-
sicians bought them, others received them from the municipalities,
and others were loaned them by the commission. Practically there
is not a town to-day in Porto Rico that has no microscope, from one
source or another.

Along with this scientific movement came the dispensaries, which
caused a revolution in the health serviee of the municipality, because
the physician from that time on fixed a definite place and hour when
he might see the anemies, which practically embraced the entire
working population of the municipality.

The i;en-:-. t extended to the sick poor by this organization of the
medical service whereby they could be rapidly examined and properly
attended was keenly appreciated by those whose difficulties heretofore
had been well-nigh insuperable.

While the commission was putting into practice in Aibonito its
plans, first developed in Bayamon and Utuado, of extending the
campaign to a number of towns, Dr. Tsaac Gonzalez Martinez con-
ceived the idea of forming a league against uncinariasis, but the time
was not yet ripe for the realization of his ideals, and unfortunately
it had only a short life. This was, however. no obstacle to the sys-
tematic campaign carried on by the legislature on the one hand and
the practical one begun by the individual efforts of the medical men
of the island on the other. To-day, warmly seconded by the approval
and personal interest of everyone in Porto Rico, a service has been
provided which, although its resources are modest for the enormous
responsibility it carries, proposes to carry into the mountain barrios
an efficient organization, confiding in the towns to sustain the bur-
den of the dispensary work within their immediate limits and hold
tight to the territory so far won. The service in charge of this work
is denominated the “service of tropical and transmissible diseases,”
the successor of the * anemia dispensary service ” of 1908, which was
in turn the successor of the Porto Rico anemia commission. All of
these services carried the same idea: The reduction of mortality and
morbidity among the laboring classes of Porto Rico, at first attacking
anemia merely ; later, after realizing the hold it had begun to get on
that formidable enemy of the poor workingman, not only anemia,
but all tropical and transmissible diseases.

The sum total of persons treated for uncinariasis to June 30,
1910, is 287,568. This represents the work of the commission and its
successors, the anemia dispensary service, and the service of tropical
and transmissible diseases, since the beginning of the campaign of
1904. We estimate that at least 30.000 more have been treated
apart from Government work and of which we have no record. We
are entirely safe in saying that over 300,000, or nearly one-third of
the population of Porto %{it:ul1 have received specific treatment for
uncinariasis.



A CLINICAL STUDY OF UNCINARIASIS.

The elinical investigation of uneinariasis has always seemed to us
to have been less carefully studied than its parasitology and associated
problems of prophylaxis. The aim of this ch: Jater 15 to place before
our readers as simply and as concisely as possible (1) the composite
picture of the disease uncinariasis; (2) a detailed discussion of the
clinical features; (3) the results of clinical laboratory investigation.

Many otherwise excellent treatises on this disease dispose of the
clinical features by giving what is little better than a mere list of
symptoms from which the patient may suffer, without sufficient refer-
ence to the deeper underlyving bases upon which these manifestations
are founded. This bundling together of symptoms without the con-
stant check of the clinical laboratory has led some writers to believe
that the symptoms of uncinariasis are solely those of a more or less
intense anemia. It is our opinion that this is far too restricted a
view of a disease which is a elinieal entity, in spite of its protean:
forms, and even in spite of the prominence of one of its best-known
5}’]“]'1'[' OIN1s,

We assume and believe that uncinariasis is a toxemia, We assume
it from the cumulative evidence that our direct personal observation of
about 13,000 cases affords us, and we believe it from the confirmation
of our assumption in the experience of those who, under our direction,
have treated in a more or less similar manner about 275,000 more.

It is proven that the introduction of the malarial parasite into the
circulating blood canses the phenomena of *malaria ® the moment
that endogenous sporulation has produced a number sufficient to
overcome the natural resistance of the body to their influence. Do
these phenomena take place because the parasites devour red blood
cells or beeause they liberate poisons? Most of us feel that we can
venture upon a fairly secure answer to this question, even in the
absence of proof that a * toxin ” exists.

It is equally well proven that unecinariasis is caused by the closely
related Ankiylostoma duodenale and Necator americanus, which for
the practical purposes of a physician can be considered as identieal.
We desire to present enough evidence to permit the entirely reason-
able belief in a poisonous product of these parasites, causative in
large measure of the clinical picture which we are called upon as
physicians to consider. ‘

We make this statement to expressly disavow any claim on our
part to the discovery of this * toxin,” which is as yet wrapped, as is
the product of malarial infection and the virus of typhus, In an im-
penetrable mystery.

S0
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Crixicarn, Tyee oFr tieE Disgase.

Varieties of acute and chroniec uneinariasis may be recognized. and
to these may be added another in which an acute supervenes upon a
chronie form.

For convenience, three grades of the disease are distinguished,
(1) slight, (2) moderate, (3) marked.

But the temptation to reduce uneinariasis to a number of distinct
varieties can be fairly said to have failed. The disease is too in-
sidious and too complex in its manifestations to harness to any un-
vielding elassification of forms. 'There are forms of the disease really
quite distinct the one from the other, but they are the exception.

Calmette and Breton mention a large number of clinical forms,
such as the acute dyspeptic, the chronie dyspeptie, the anemie, the
icterie, ete., but as a matier of fact there are an abundance of eases
which present the essential features of all these * forms.” Lutz has
a cumbersome classification, too long to repeat here. It is carefully
worked out, but impracticable, because it is too complex and fails,
as do others, for the above-mentioned reason.

We believe that the only classifieation of the manifestations of the
disease which is simple is that which divides it into light, moderate,
and marked types, a division based upon its intensity. Our decision
to so classify was made for a very practical reason: We had a large
number of stations throughout the island. To have confided the
estimate of the form of uncinariasis to each one of our many assist-
ants would have been {o have had great confusion in our summing up
of the total results of the work. The simpler division was far less
exposed to error and we had the security of knowing that every one
knew just what was meant by the three types we suggest here. In
the rush of a busy clinie it is necessary to reduce to a very few words
a fairly faithful picture of the sick man, and this elassification gave
us the type, while upon the same eard was a space for “ most promi-
nent symptoms.”  Our subdirectors of stations here entered, first, the
system or systems especially involved and all curious or unusual or
interesting features of the particular case thereafter.

Stiles (Osler’s System of Medicine, vol. 1, 1907) desires to estab-
lish under symptomatology a classifieation not based upon the symp-
tomatology of the disease, but upon the degree of infection * sug-
gested as a compromise between the classification proposed by the
writer in 1902 and that used by Ashford, King, and Gutierrez
(1904).” We can not accept this eclassification by the eminent
zoologist, as it is contrary to the meaning of * disease ™ and * symp-
tomatology.” Tt is manifestly impossible to speak of the symptoms
of his “light infections,” for under his classification there are none.
And it is certainly not proper to consider such a person as suffering
from uncinariasis, in a medieal sense, when he is no worse off than
the symptomless * carrier” of typhoid bacilli. T.et us speak, under
the head of symptomatology, of the manifestations of the disease
uneinariasis. Later we will treat, in its proper place, of worm car-
riers and worm sick. As soon as the stress and strain of the worm
earrier’s life, perhaps with the incidence of privation or of other
diseases, breaks through his relative immunity, he is apt to demon-
strate some of the symptoms of uncinariasis and become worm sick,
although no more worms. or even less, may be harbored. With the
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exception of a few, whose relative immunity is pronounced, these in-
dividuals contain comparatively few worms. But when they become
hosts of from 300 to 400, symptoms of the disease make themselves
manifest unless resistance to the poison is still sufficient to ward
them off,

While, therefore, uncinariasis is largely a question of intensity of
infection, 1t does not follow that one can base a classification upon
the relative number of worms a host may harbor,

In the course of this chapter reference is made to several authors
whose observations have been especially interesting to us in prepar-
ing this work. The literature upon this subject i1s now very abun-
dant, and, rather than burden this work with a bulky bibliography,
we take the liberty of recommending the following treatises, to whose
authors we make frequent reference. The difficulty has been that
the vast majority of the most eminent students of the parasite have
not had the variety of cases, especially the severer grades of the
disease, from which to make a complete study of the clinieal manifes-
tations caused by a number of parasites sufficient to make a man
really very 1ll.

1. * Uber Ankylostomiasis und Ankylostomum dunodenale,” by A. Tatz. Volk-
mann's Bamml. klin. Vortr.,, Nos. 255, 2566, and 205. 1855,

This admirable clinical study has been frequently quoted in works
treating seriously of the symptomatology. Although written 25
vears ago, the observations were made upon patients seriously ill of
the disease in a heavily infested region of South America which has
already been made famous by writers on uncinariasis. The work
ean still be considered a classie,

2. *“Observations on 400 ecases of anchylostomiasis,” by F. M. Sandwith.
Written for the Eleventh International Medical Congress, held in Rome. 27 pp.
8%, London, 1804,

This is a treatise similar to the previous one, valuable for the con-
cise and clear exposition of the symptomatology of the disease as
observed in heavily infested Egvpt.

Neither of these two works make special use of laboratory methods
for clinical research.

3. “An Outbreak of Ankylestomiasis in England.” By A. E. Boyeott and
J. 8. Haldane. Jour. Hygiene, Cambridge, vol. 111, No. 1, Jan. 1, 1903,

“Anemia in Ankylostomiasis,” by A, E. Boycott. Brit. Med. Jour.,, London,
Nov, 9, 1907,

The study made of the blood in these two treatises is well worth
perusal. The observers investigated the disease as it presented itself
in the mines of Cornwall. The general type, with the exception of
a few cases, seems to have been moderate and light.

4, * TUeber dag Wesen und die Verbreltung de Warmkrankheit.,” By Loebkex
and Hayo Bruns. Imperial Health Office, Berlin, 1906,

This work is an excellent one, not only for the symptomatology, of
which it treats at length, but for the scientific manner in which the
entire subject is diseussed and for its thoroughness and at the same
time its clearness of exposition. The clinical material was drawn
from light cases in the mines of Westphalia and from a general
review of the literature. The character of the scientific research at
the Gelsenkirchen laboratory by Bruns and his associates is too well
known to need further encomium on our part,
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5. *“Per lo studio dell’ anchilostominsi,” “ Nuove ricerche ed osservazioni
sull" anchilostomiasl,” * Eosinofili del sangue ed elminti intestinale nell’
uomo,” by P. D. Siceardi. * Osservazioni cliniche e sperimentali sull' anchi-
lostomiasi,” by M. Spargelln. * Note sulla diffusione dei vermi intestinali e
sulla loro importanza eliniea,” by L. Messedaglia.

All of these theses are published together in * Lavori Dell” Isti-
tuto,” volume 111, Studi di elmintologia cliniea, 1905-1907, Milano,
1907, Istituto di clinica medica generale della R. Universiti di
Padova. This bulletin of the University of Padua, contaming 435

ages, is really a notable one. For remarkably clear and unequivocal
{:mgu;ng_,m this work, to our mind, surpasses all. It is true that we
may be influenced in our opinion of this book by the confirmation
of practically all of our own elinical impressions set forth in 1902
and 1904, but, in addition, experimental work of an entirely original
character is reported, which has contributed much to the better
understanding of some quite obscure points in the disease.

The work of Siceardi is especially valuable, as he fearlessly euts
into cld and worn-out theories and false deductions with the knife
of a surgeon, brilliantly refuting doetrines no longer tenable in the
modern coneeption of uncinariasis and basing his views largely upon
his own personal and laborious work. These theses are essentially
those of clinical research in which the laboratory contributes its
important part.

The histories of the cases recounted in the appendix to our own
work are made as brief and concise as possible, and many details are
purposely omitted which might be of interest, but whose omission
does not alter the conclusions drawn. These cases, plus our direct
personal observation of about 13,000 others in elinic and hospital, and
our indirect observation of about 275,000 more, serve as the basis for
our conclusions with respect to uncinariasis. The “ study cases 7 (see
appendix) are those of uncinarial anemics placed under our con-
tinuons observation in a field hospital near our headquarters from the
day they first consulied us until they were discharged cured, died, or
deserted. We believe their histories to be fairly complete, as they
were taken with extreme care and all data were collected by us per-
sonally. The supplementary data aceruing from the enormous daily
elinie of out-patients are also taken from a written history made in
each case, but parts of these histories are not at all complete, owing
to the physical impossibility of handling with a suflicient force the
numbers they represent.

After these preliminary remarks, we may now describe suecinetly
what we mean by light, moderate, and marked cases. In previous
vears we have spoken of “very light™ and * very marked” cases.
We can not see that such multiplicity of terms adds anything to the
better understanding of the classification adopted here, so we have
combined * very light” and *light,” and “ marked” and * very
marked 7 eases, and deseribed them, respectively, as *“light™ and
“ marked.”

LIGHT CASES.

Such are those who possess little or no pallor, or, at best, show but
an indefinable dirty yellow tinge of the skin in whites, a slight
pastiness in mulattoes. In general such patients are “sallow.” There
is a reduction in the amount of perspiration.
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This is the grade of unecinariasis in which we find the patient quite
communicative with regard to disturbances of the digestive tract, for
the other systems are not yet sufliciently involved, as a rule, to seri-
ously attract his attention. The disturbances are manifested by pain
in the epigastrium, especially after eating, with heartburn, flatulence,
and weight and fullness in the epigastriim. There is some tender-
ness in the same region and an unusually large appetite. Excep-
tionally the appetite is poor, the pains are intense, and nausea and
vomiting are frequent. {n the vast majority of cases the feces do not
reveal anything out of the ordinary, save ova of uncinarize, :

In the circulatory system physical examination reveals but little.
There is apt to be some degree of overaction of the heart and in-
creased frequency of the puﬁ:e. There may be slight breathlessness
after exertion and some palpitation. A little dizziness may make
itself manifest. The most prominent symptoms, next to those of the
digestive, are to be found in the nervous system. There is a distinet
reduction in mental activity. Distaste for work, apparent laziness,
indifference, abstraction, and a tendency to forget are manifest. The
facial expression bears out the conditions mentioned. There may be
a tendency to sleep in odd moments. Headache may be complained
of from time to time.

The hemoglobin of such persons generally lies between 60 per cent
and normal, the former sometimes in spite of good color. The ery-
throcytes are apt to be normal in number. A frequent sign is eosino-
philia, and a very early one. To sum up the clinical picture of a
light case, therefore, we may say that an individual, previously vigor-
ous and energetie, gradually finds Inmself losing in strength and
inclination to work, with symptoms of “ dyspepsia ™ and perhaps
with a faint pallor. To his friends and neighbors he is “ run down.”
To unfriendly eyes he is lazy and * good for nothing.”

MODERATE CASES,

These form the usual type seen in Porto Rico, althongh, naturally,
at the beginning of the campaign, in 1904, marked cases predomi-
nated among those applying for treatment. Here all symptoms
noted under light eases are more pronounced. The pallor is definite
and is demonstrable in the mucous membranes. The skin is quite dry
and sweating is rare. Patients frequently complain of pruritus.

In the digestive system we note that the appetite may become vora-
cious, even to bulimia and geophagy. Nausea and vomiting are less
aare.  Meteorism begins to become troublesome, and with 1it, at odd
times, enteralgia and abdominal tenderness. The bowels, while usu-
ally normal or constipated, become at irregular intervals loose, with
the evacuation of undigested food in vile-smelling stools. There is,
in other words, intestinal indigestion, with the attendant phenomena,
a natural sequence of overstuffing plus inactivity of the digestive
Organs,

Some cardiac hypertrophy can often be made out with its attendant
sigms.  The pulse is more rapid and at times even weak and com-
pressible. Palpitation of the heart is here a prominent symptom, is
liable to be severe, and is not always relative to exertion, which latter,
however, usnally brings on breathlessness. Precordial pain, sharp or
dull and prolonged, follows great efforts. A hemic murmur is, as a
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A TYPICAL “SEVERE CASE,” ARECI|IBO,
ARTAU, DIRECTOR OF THE STATION OF ARECIEOD AND DISTRICT CHIEF.

1909, CONTRIBUTED BY DR. ROSES

Thiz man was 25 years of age. had many ova of uncinaris in his stools, and was utterly pros

trated.  Blood record at time of this photograph was as follows: 11b, 12 per cent; redd eells,
Ryt 00 per . m.; white oclls, 0000 per ¢ m.; percentage cosinophiles, 4.3, 11is temperatune
was 36 degrees C,, and the urine revealed one-half per cent albuomin and a strong Indican
tion.  Result of treatment: etred.
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rule, readily defined, and pulsation of the vessels of the neck is notice-
able. There are much dizziness, especially on sudden changes of posi-
tion, noises in the ears and frequent headaches. In general, the
cirenlatory svstem has taken precedence over the digestive system in
the patient’s estimate of his own condition.

On the other hand, the mental picture is the prominent one to the
man’s friends. If the symptoms referable to the nervous system are
prominent in light cases, thev oceupy a truly important place in the
moderate grades of the disease. The subject 1= decidedly depressed,

uite passive to his surroundings, and appears densely stupid or con-
?HEE{L or both. The mental condition is still more strongly reflected
in the facial expression and is heightened by the pasty complexion
in the now frankly * anemic ™ patient. Sometimes the patellar reflex
is exaggerated, but more often it is diminished. There is suscepti-
bility to cold and tingling of the feet, which frequently “ go to
sleep.” Partial impotence in men and amenorrhea in women are
noted. DBlurred vision and other signs of visual troubles make their
appearance.

he urine may reveal albumin by delicate tests,

No emaciation is noticed, but the muscles are flabby, a little painful,
and quickly tire. Work is undertaken with a distinet effort. There
is much pain in the sternum and chest and a feeling of weakness in
the knees and legs.

The hemoglobin is apt to lie between 30 and 60 per cent, the red
cells hover around 3,500,000 to 4,000,000 per cubic centimeter and the
eosinophilia is at its height in this class of eases,

In a few words, the patient looks and feels definitely sick. There
is no longer mere disinclination to work. but partial inability. He
is pale, exertion brings on throbbing of arteries and palpitation of
the heart: sudden changes of position, sudden dizziness. He iz half
narcotized, as it were.

The subject can be described as a moderately anemic individual
with minus activity of mind and body.

MARKED CASES,

Here the patient has arrived at that stage where a fatal termination
may occur at any time. The yellow pallor is extreme, and it is at
times difficult to say where the mucous membrane of the lips begins
and the skin ends. Edema of the feet and ankles alone, or this and
puffiness of the face, or, not rarely, extreme anasarca, are seen. The
patient seldom perspires, the skin being dry, harsh, and wrinkled.

The digestive disturbances have changed in character, appetite is
often nil, often enormous. Some of the worst forms of geophagy are
noted in this grade. Nausea and vomiting are frequent. not rarely
aggravated by dilatation of the stomach. Diarrhea may alternate
with constipation. The former predominates and is apt to become
serious ;- even enterocolitis may supervene, but, as a rule, without
blood. The best description of these diarrheal movements is that
they are composed of putrefving, indigested food mixed with mucus.
Meteorism and concomitant symptoms mentioned under moderate
cases become Exa%ﬂ'ated-

It is in this grade of the disease that the hypertrophied heart tends
to dilate, with a weak. running, compressible pulse, often becoming
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irregular, and tremendous pulsation of the great vessels at the base
of the neck. It is not at all infrequent to note venous pulsation with
bruit-de-diable of the jugulars and the phenomena of passive conges-
tion of all viscera. The murmurs are loud and well defined or ob-
scure, muflled and confusing. Diffuse pulsation of the precordium is
noted and severe palpitation and precordial pain are the subject of
bitter complaint by the sufferer. There is distressing dyspnea on the
slightest movement and sometimes when the patient is per}uctl;r quiet,
Dizziness and a roaring noise in the head are marked. Effusions into
pericardium, pleura, peritoneum, and cerebral ventricles may be ex-

ected. Edema and passive congestion of the lungs are apt to oceur.
g}'ncrnpn is not unusual, and the patient is often afraid to stir out of
his house, if, indeed, he can muster the strength to do so.

The nervous system suffers very severely. In addition to all of the
mental confusional states before noted, manic depressive insanity
may supervene. There is much headache and insomnia, the patellar
reflexes are abolished and paresthesias become very marked. In men,
impotence is an almost invariable symptom; amenorrhea in women.
The vision is blurred and the pupil tends to dilate. These patients
can not get enough covering; they will shiver in the shade in this
tropical country 1f a breath of air strikes them,

The urine has a low specific gravity, is abundant in quantity, and
often contains albumin, but usually only a trace, and casts.

The muscles are flabby, sore, and painful. Extreme weakness,
even to the simulation of paralysis, is observed, and the patient is
incapacitated for labor. There may be irregular fever, with inter-
vals of subnormal temperature. Marked ecases generally have a
hemoglobin percentage below 30. As a matter of fact, with regard
to blood changes in this grade of the disease, it is better to consider
cases that are *marked ” and those that can be said to be “ very
marked.” In the first we can expect a hemoglobin between 21 and
30 per cent, with often a well-marked eosinophilia, and a red cell
count ranging between 2,000,000 and 2,500,000. In these cases the
anemia is still a manifestly secondary anemia, with predominance of
microeytes and a low color index. In the second or * very marked
cases the hemoglobin falls below 20 per cent, and the lower we get the
more apt we are to find that the nfmiun?hilia, has disappeared, that the
clear picture of a secondary anemia failz us, that macrocytosis, not
microcytosis, is dominant, and that myelocytes and megaloblasts are
inereasingly frequent. The color index in these cases at times ex-
ceeds 1., and the picture may then be well considered as one of perni-
cious anemia. In these very marked cases the red ecells tend to fall
to very low figures.

In general review of all that has preceded, we are enabled to see
why Sandwith divides the clinical phenomena of unecinariasis into
(1) digestive, (2) cirenlatory, and (3) nervous eycles,

Uncinariasis is a disease, therefore, caused by infection with a
sufficient number of these parasites to overcome the natural or racial
immunity of man. Its manifestations depend on (1) the number of
worms harbored, (2) the length of time they have lived in their host,
(3) the susceptibility of the host to their hypothetic poison.

The effects of such infection are modified by (1) concomitant
disease or weakly constitutions; (2) the involvement of organs, such
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as heart, kidneys, brain, blood, ete., to an extent which markedly
disturbs their finetions and thus establishes a vicious circle for their
own fTurther destruction; (3) the ability of the ll;ntir.-l‘ll, from his
position in life, to resist this poison. Good food, a life sheltered
from privation and excessive manual labor, and absence of concomi-
tant disease make for strong resistance. When, however, we con-
sider the obligation of the poor to engage in hard manual labor, to
work without shoes, exposed to daily infections in the rain and
through long hours, remunerated by half shelter in a poor hovel and
the coarsest and most indigestible food, poor in proteids, it is easily
seen why the worst vietims are to be found among the country
laborers. . : :

It has been an unvarying rule of the directors of this work in the
island to make a personal history for each patient applying for treat-
ment at our dispensaries, and cards for this purpose are on file here
with the data called for in the printed headings. Their mere bulk,
if nothing else, wounld require many months for compilation of all
the clinical data they contain, but it will perhaps suflice to state that
all give:

1. Current ease number.

. Name.

. Barrio or township in the municipality.
. Date,

. Color, age, sex, and social position.

. Oceupation.

7. Statement as to presence or absence of a special place for defeca-
tion, such as latrine, earth closet, ete.

8. The clinical type of the disease in each case, synthetized from
the general appearance, the physical examination, and the personal
history.

9. Whether or not the patient had mazamorra or uneinarial der-
matitis, and, in case of an aflirmative, where same was acquired.,

10. All varieties of parasitic ova in the stools and relative number
thereof.

11. Most prominent symptoms.

12. Complications and intercurrent diseases.

13. Treatment.

In the eleventh item it was found convenient to make sueh notes as
“ecirculatory system, marked,” * nervous system, slight,” * intense
pallor,” ete., thus accentnating the particular svstem or systems most
notably involved in the classical picture usually presented. Thus,
in a few words and without the minutely detailed history, we were
able to preserve a fairly clear idea of the state of our patient on ad-
mission to elinie.  The necessity for these abbreviations will be seen
in the large daily clinies we handled (from 200 to 700) and our
scanty funds, prohibiting the employment of adeqnate professional
assistance,

In the thirteenth item the dose of the specific, the dese of the
purge, and the relative number of ova of uncinarize remaining were
noted, in addition to any remarks of interest during the course of
treatment.

The large clinics each day will be better understood when one
thinks of our instructions to each patient, i. e., that they should return
every week until their feces revealed a complete absence of ova of
uncinarige,

L S
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The following series of eases form the basis in our discussion of the
clinical features of uncinariasis for the percentage frequency of the
phenomena which make up the picture of the disease in Porto Rico.

These cases, in contradistinetion to the *clinic” or out-patients,
were hospitalized under our immediate daily observation. Their
histories were taken with great care and are fairly complete. We
say “ fairly 7 because in some series predominance is given to one
line of clinical investigation over others. Again, in some series cer-
tain well-known and practically univerzal symptoms were not noted,
and without the expressly written record we have not presumed to
depend on generalities to cover such gaps, preferring to exelude from
a percentage estimate, series in which that particular symptom was
not uniformly reP-::-rtm:l upon.

With these preliminary remarks we may consider the various series
in their order: .

(1) Ponce series of 1599.—This series comprised 19 cases.

Age:

{ BT T o B T e et el e e e e SR e e L R s
Bebmean: I and A semls s e o s e o e e 1
Batween 15 a0 24 YEATH. oo ccicccanm s s e e D a
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g S o T R e e B R P S (i
19
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bt VA | e P e S o o e bl e e B B i oy S T ST 13
1% RELET 5 =0 PRSP R £ S RN R et b e B o S i SRl e e S e S 2
o[- o 1 TSRO SRR SDU S SPD S MR S S s DO Sitasds iz 4
19
Sex:
Wl e v o Lepnn v s des o d b i el b S0 R SRR 18
Female _____. S S S T S e P 1
19
Period of illness (very approximate only, in all series) :
1 Y 7471 ) | PR s U S SR L e e e 1
D N O i i e e e e e s e e = 1
Ui ) ] PR e s e e s SRR SR e S 1
18 months__ . ____. : LL P AL AT S A ST ST, 1
AR 0 AR s R W e ey g 5 U e RIS TR 0L R 2
B e e e e e B e e 1
L, L e e 1
4 B Ty P e § s e S B Y N e e e T &
" Some time"_._. et it P Lo it e A o ST 1
i EonE - EInne s Lo i st deid. Br Jh LrtlE L TPIRl ke SR RS 1
“Do not remember when I was wall ™ o oS 1
e 1 71,7 g e et e S e S I T R eI e T e SmaEER 1
Dot remei R s e T LR i e S Bl
19
Complications :
Elephantinsis arabum__ e e e i e A e e s 1
Malaria and tubereulosis e R o ] 1
Ed T ot L G| AR B L e e S i e TR Sl ’ 1
Absresn ol the Hver et St e T et 1
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(2) Ponce sevies of 1902.—These were 19 cases selected for uni-
formity of data and completeness from 100 studied that year in the
Tricoche Hospital of Ponce, by Ashford and King.

Age:
T o T3 ot e R R S o SRS e s e B e e e S 1
Between 10 and 14 years________ . __ ____________ e 4
Betoreon: 10 anil 2 FoRDE e e ———————— 5
Between 2 A e e e————— T
U T e e R R e e S e e e i e S s e e )
19
Color :
b e R e e e e R I e i e e e e 13
LT 4 e e e e e e e a
O e e e e BT S e s 1
19
Hex
I e e e e e ety 18
TRl Ree S, et Y R e R sl L AT MNone.
19
Feriod of illness:
T T 1 e m e e e R Wb T e b
Ammths . - . SRR T S e e i e e b 2
T TR i e e T L R e R e e o e e 1
AT TR i s e P O R S O S Sy L 2 1
L T 1 e e i ¢ i s 1
1 B - 1 S e i e e 3
R Ty - [ i e Aty sl R R @
L, i [ RS e o Sl P G T ) ]
e R PR s e s e e L e e e IS SRR BT e S 1
e e e e e e L L X 1
i ;. T e I N e P g s 1 1
SRIDIE T e s o T s S 1
19
Gomplicatens, malsele—. . . . L s 3

(3) Utuado series of 1904.—This entire series is available for a
study of the clinical features of the disease and is very complete.
There are 61 of these cases,

Are
il |2t e S by e N Mot gttt S S L) 51
Between 10 amd 14 years. . oo T e T )
Bétween 15 and 24 Yenrs oo 15
Between: Sfand dlugears o e a0 B S e 15
R T e P e e S
i
Color ;
L R e e L L 8t Lo o T it o R ||
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72 o e o S R RN e e S A 0
61
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Period of illness:
g 15 Ty 'y P SR T B e e R i e R b B
TR ] e P R S S S T e ks T Rl (T e (0
BT T - S PO o S S A et S e L

B e e ey e e e e e o e e e ot S0 St PO -

SRomie menths = vy | A e S e S e
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Complications :
Bilharziosis rectl and bacteresda_ 1
B TR o o) 1] e e e e R R S B S e SR e R U e e e h
Rilharziosis rectl, distoma hepaticom, and pellagra________________ 1
Puberenlosls PIIMAE - e e e e e e e 2
Parirlan warh TR ) e e s e e e 1
MR R - o 2

|

(4) Rio Piedras series of 1906.—There were 12 of the 22 complete
enough to include in this group:
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Period of lness:

4 months . ___. e e S HEE TR R, e 1

i Uy 1y P O MM e M ST S0 e SR e s e R S i |

L ot TR e SR e e o e R e T R e S e T

= G | U U S Py B sl s D e

A e L R G o B i i L o L e 1
ot feineds. o s B e e R e R T e e 4

12

BT DT e e S Lo o LI ARSI B il e e None.

Regarding the clinieal type, the first two series were not classified,
as were the others, according to the grade of the disease, but from
these histories and those of 1904 and 1906 we have the following:

Clinieal type:

IPonee series of 150940
T ] e I S el L e« e bl |
Intense_____ o e P PR Rt e S T el R e S e G
Mo oLk oy, R e PR i NS L e BT RS s 3

Ponee series of 1902—
Very: IRtege e s s e S e i e e R o S st o

Intense____ .. L B T g D T P T 5
bl T S e SRS 2 e, T e i N ]
19
Utuado series of 1904—
VT s T A R T T e T X ol S 17
Intense___ . _______ el it - R s R LR g C el i o o S o i ab
b e R R S S e e e L e I Sl B T SR T e o M
L g D10 AT RN T SR S L e LT ST WL TR SN T DN TR 1
il
Rio Pledras series of 19006—
AT R U T e S R e G
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Summary of elinical type of the 111 eases—
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111

FRODROMES,

UNCINARIAL DERMATITIS OR ** MAZAMORRA."

Before considering in detail the elinical features of uncinariasis
let us preface our remarks by a short description of unecinarial der-
matitis, the “ mazamorra” of Porto Rico, a phenomenon which pre-
cedes by from two to four months nearly every case of uncinariasis,
and generally, if not always, heralds the constitutional condition
whose description follows.

The erml:utmn is generally found between the toes and on the lateral
and dorsal surfaces of the feet. Claude Smith’s observation, that



48 UNCINARIASIS IN PORTO RICOD.

walking in the mud causes it to be squeezed in between the toes and
thus offers a better chance for infection, is borne out by the facts
here. It must not be supposed that the feet, the usual site of infec-
tion, is the only one. It may extend even to the buttocks and, indeed,
to any part ufy the body. We have often had histories of it on the
hands of washerwomen and others; in one ease infeetion oceurred
through the skin of the face. * Mazamorra”™ is a Spanish word
whose use is corrupted by the jibaro. It usually means to them a
separate and distinet disease of the feet, and they limit it to the
phenomena attendant on uneinarial dermatitis. They declare it to be
the penetration of the skin by *culebras,” or little serpents, to be
found in certain pocls of stagnant water, decomposing vegetable
matter, and mud. The distinetion made by the jibaro between maza-
morra and other forms of dermatitis of the feet is not made by the
better classes. Mazamorra is understood by the latter to signify any
dermatitis of the feet, although other and more elegant terms are
used as a rule. We are unable to trace the exact application of the
Spanish word to this affection, but as one of its correct meanings is
“that which is left over at a meal,” the “slops™ in plain English, it
carries with it the idea of putrefaction.

This invasion of the skin is especially feared by the coffee planta-
tion “ peon,” not because he recognizes 1t as a precursor of anemia so
much as that he knows that he will spend the night of the day of
his exposure scratching, and 1f the infection has been sufficiently
intense, in a few days his feet will be greatly swollen, red, brawny,
and full of “ water blisters,” interfering with, if not entirely prevent-
ing, his work. The first evidence of infection is burning or prick-
ling in the part which has been in contact with infested soil. Evi-
dently the jibaro feels this first of all symptoms of infection, from
the assurance that he gives that from certain specified pools and
soft spots one may confidently expect to get mazamorra. Should
he not feel this prickling a very few minutes after contact, he could
never speak so authoritatively of acquiring it from definite puddles
and wet spots. While all that has just been said will apply in]hem-'ilj.r
infested coffee estates, 1t can not be applied to the great number who
suffer from ecasual, light infections. These, with a distinet reeol-
lection of having had mazamorra from time to time, can not associate
their infection with any one spot.

The lesion is first erythematous, with much swelling, often with
red lines extending up the leg: then papular; then vesicular.
“Papulo-vesicular ™ is the term which should be used to describe
typical mazamorra. Only on infection with pyogenic organisms do
we find pustules.

Some connection, although as yet unproven by us, must exist be-
tween the very prevalent leg uleer of the barefooted laborer, exposed
to uncinarial dermatitis, and uncinarial infection. These uleers
are extremely stubborn. They are usually situated just above the
ankle and are diagnosed by the uninitiated as * anemie,” * syphilitie,”
“ varicose,” * tropical,” and * chronic ” unlcers. They are all about
alike; not particularly fetid; superficial, with irregular unraised
borders: covered with a sanious, not very purulent liquid, and accom-
panied by only moderate inflammatory reaction in the surrounding
tissues. These ulcers last an almost incredibly long time, but are very
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easily kept clean. One of us removed one of them by an elliptical
incision quite near the borders, and found to our surprise that the
uleeration only involved the skin and subeutaneous tissue. It was
not at all adherent, and healing of the wound took place by primary
intention. A still more peculiar feature is that these ulcers heal
readily after a successful anthelmintie treatment.

Leg ulcers were noted in 6 of the Ponce series of 1809, in 3 of
the Ponce series of 1902, and in 21 of the Utuado series of 1904, an
average of 30 per cent of the 99 cases, ; _

Loos, 1904, in an address delivered before the Sixth International
Congress of Zoology, entitled * Die Wanderung der Ancylostomum-
und Strongyloides-Larven von der Haut nach dem Darm,” mentions
the fact that apart from the route taken through the circulation to
the lung larvee may wander about the tissues without gaining the
circulation for even as long as five years. He ealls this the * ereeping
eruption.” Is there some relation between this and the extremely
obstinate leg uleers above described !

Boycott and Haldane eall attention to what they term * New Sump
bunches,” or * botches,” which they state are very emphatically asso-
ciated with ankylostomiasis in the mines of Dolcoath, These bunches
are a cutaneous eruption resulting from contact with the earth or
damp, rotting wood, and appear the same evening or the next morn-
ing after exposure, generally on the buttocks, knees, and forearms.
As anemia in these mines became less frequent by reason of treat-
ment and prophylaxis, the eruptions became correspondingly rarer
and less severe,

They divide the skin affections into: (1) Furuncles of various sizes
which start from a hair follicle; (2)urticaria which is not so frequent
and which they attribute to a eirculating poison emitted by the
uncinarize; (3) general pruritus without eruption. This is the rarest
of the three.

These authors did not demonstrate the larvae in the furuneles above
mentioned. The pus was not eosinophilic.

BRONCITITIS.

Calmette and DBreton (* L'Ankylostomiase,” Masson et Cie,
Sditeurs, Paris. 1905). state that the skin lesions are frequently
accompanied by an intense ecatarrhal bronchitis (catarrhe des
gourmes) which may canse pulmonary emphysema. We have
not vet been able to define this bronehitis in our cases.

THE ONSET OF UNCINARIASIS,

Very few people who suffer with this disease can clearly relate
their first symptoms and the date upon which they were first noted.
Uneinariasis is a most insidious disease, and * mal estar,” or * feel-
ing out of sorts,” is about the nearest one ean approach to what our
patient first experiences. We believe that all who have seen much of
the affection will agree with us that weariness, listlessness, and dys-
pepsia are the most constant symptoms first noted. The more abrupt
acute forms, with melena, vomiting, and violent pains, are very
rare. Pallor comes on afterwards. In fact, it should be borne in

T7759°—8. Doc. 808, 61-3—4
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mind that dizziness, edema, palpitations of the heart, pains in the
body, and profound nervous symptoms often develop without any
anemia whatsoever.

In Porto Rico the majority of those who harbor uncinariae in lar
numbers do not remember when they really did feel well, as their
infections are repeated so frequently and regularly as %o make only
unusually severe infections prominent in the midst of a long period
of ill health. One might go further and say that there are many who
never really knew what vigorous health meant and state that they
were always well previously without analyzing their true condition.
There is a diagnosis made by the laity in the interior which elueidates
this strange mental attitude. DBefore the commission’s campaigns
here it was common, on asking the question, “ Of what did your
father die? ” to receive the answer, “* The natural death ™ (* la muerte
natural 7)—that is to say, as closer questioning would reveal, of
“anemia.” The following were the answers given to us by the 19
cases of the Ponce series of 1902 in response to the question, “ What
were your first symptoms on falling sick:”

Berial No.
of case,

1. Pains hend and chest, palpitations, and indigestion.

2. Indigestion, weakness, dizziness, and palpitations.

3. Weariness, palpitation, and indigestion,

4, Uleer of the foot, pain in abdomen, weariness, and fever.

b. Slight loss of appetite, strength, and endurance. Quantities of blood

in the stools,

6. Weariness, headache, hellyache, and palpitations.

8. Tinnitug aurinm, edem:a of feet, pain in chest,

0. Dizziness, palpitation, gastric indigestion, and headache.

10. Palpitation, pain over heart, gastralgia.
11. Chills, fever, pain in head, chest, and abdomen, debility,
12. Pain in knees, weariness in chest, and dizziness.
13. Pains in head, chest, and stomach.
14. Pains in belly, chest, and legs.

15. Debility, fever, pain in body and chest, and uneaginess in stomach.
17. Does not know,
2. Dizziness, pain In chest, legs dead.

23, Debility, indigestion, constipation, palpitation, and headache.
51. Fever, chills, dizziness, and weariness,

52, Weariness in legs, arms, can not work.

It is perfectly evident after reading this list of * first symptoms ”
that the patient has often reached a pretty advanced stage of his
disease before he realized that he “had something out of the
ordinary.” :

Nevertheless, the salient points come ont rather strongly as delin-
eated at the outset of our remarks on * first symptoms.”

CUTANEOL'S SYSTEM.
PP ALLOMR,

The pallor is ot usnally a mere whitening of the skin. There is
almost alwavys‘an icteric hue which rarely becomes true icterus. The
as been deseribed as “lemon-tinted.” *waxy white” to a
r*tan,” “ tallowy,” * vellowish-green.” ete. We prefer to
& dirtyv-vellowish or muddy. This is ['Ul‘lSil]Ui":'kh]l]i" modi-
rmal complexion and, in mulattoes, a grayish, pasty
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pallor is noted: in negroes a darker, ashen gray. We have seen a
dead white skin in blondes. Tt is very rash to always judge of
anemia by pallor. Aside from the remarks made under pseudo-
anemia (see * diagnosis,” report for 1904), we desire to eall atten-
tion to descriptions of the pallor possessed by some of our patients,
and found npon their histories, together with the actual hemoglobino-
metric readings taken later the same day:

“ Not very noticeable™ . ___._ _____ Hb. 40 per cent.

W e e ——— e ——— e e B 0, 2,00, B4 por et
L] LT T T - i e e e o o L sl i 1l )

LT R o o e S e o B e

it = ol ] T e e Hb. 24, 44, 4T per cent.

b e R R e M N RO o L Hb. 43, 57 per cent.

“ Relatively gevere” ____ . . . . .. Hb. 58S percent.

Cr T e e S el R TS e Bl R L S e Hb. 74 per cent.

“"Yery pallid™____ ok TS el o n e S e -een

LTS e [T S P S B S e P T T Hh. 22, 32, 53, 34 per cent.
S hirty sreenish-yellow ™o o oo ool S Hb. 62 per cent.

In general, however, the pallor is a fair superficial guide to the
anemia present. The dirty-yvellow complexion of the Porto Rican
laborer has been noted by every stranger who has come to the island.
The inhabitants of near-by islands have often referred to them in our
presence as * the yellow people.” The disease i1s known in Brazil as
*the yellows” {.-mnu'reﬂlﬁu] :

Within the last few years, however, due to the intensive campaign
carried on in practically all towns on the island. these marked cases
of anemia have wonderfully diminished and visitors who ride over
the roads communicating town with town no longer complain of the
“starving anemics” they passed by the way. While this is true for
the environment of towns and for a considerable strip on either side
of the highways, we still have an unseen army of pale people hidden
away in the mountains where coffee is grown. These are almost
never observed by the tourist and casual visitor.

The proportion of our patients who presented this symptom with
its degree of intensity may be demonstrated by notes on 146 Bayamon
cases in the campaign of 1904 :

L S A T A el L R LR U ST o P S R 4
BN e aE e e SR B Wi i e RiNEIS Soim el E 17
Modarape qllore i e T e r o e SEELEL Sl e _ 30
b e B LT R S 218 45
Jo e s v g S R e PR e R B e e o gt e e 47

02y p 1| SRR S e R AR Pt R L ) SRS e L o | R 1 14

Comparing this with the clinical type of 337 cases in Bayamon the
same year, we have:

NP5 A S R e Pt TR S e s e e - Ty AR Tt T 10
Maderaloeasing o ook, ano m el S e e
[ T T TR e S e e e e P e e e e D e 103
Extreme cases ----- E R e S R S C s e e R 63

L e R e el o b L BN o S iy e [ el o1

Of these, 87 had edema, and 109 presented marked nervous symp-
toms. In fact, a profound anemia is not present in many cases with
severe clinical symptoms.
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The actual hemoglobin of 65 such cases was as follows:

ergons.

Between 50 nind 54 DT QeI -t e s e e L o ]
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Of the Ponee series of 1899, 18 were pallid, 16 markedly so.

Of the Ponce series of 1902, 18 were pallid, 1 was not.

Of the Utuado series of 1904, all were pallid, 1 slightly, 7 moder-
ately, and 53 extremely.

Of the total number, 97 per cent were pallid ;-of 72 cases in which
the degree of pallor was clearly expressed, 69, or 95 per cent, were
very pale to extremely pallid.

In the Utnado series of 1904 the average hemoglobin reading on
admission for each of the four grades of pallor noted is as follows:

Mumber I Percent-
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Inspection of the mucous membranes affords a better opportunity
for making a rough estimate of the anemia present. Especially is
this true of the conjunctivee. If there is no inflammation present
and ecare be exercised not to produce a compression of the vessels,
practice will accustom one to more closely estimate the real hemo-
alobin percentage by pulling down the lower lid, than by forming
one’s judgment from the color of the skin.

Sometimes it is diflicult to tell at a glance where the mucous mem-
brane of the lip ends and the skin begins. The pallor is progressive;
first the bulbar eonjunctivee become pale, then, little by little, the
sac becomes gray, turning milky white or yellowish. Eventually all,
or almost all, color disappears from the skin. The sclerw® are a bril-
liant white or, in brunettes, bluish white (a point of distinetion from
malarial eachexia), and the patient looks more like a waxen image
than a human being.

CYANOSIS.

In cases where the heart is seriously complicated, cyanosis is
prominent, especially in the lips. In two cases of the Utuado series
this was extreme,

The pallor of scleroties, nails, and mucous membranes was partic-
ularly noted in the Ponce series of 1902: Mucous membranes of fair
color, 3: pale, 15. Color of nails, fair, 2; pale, 4; very pale, 11.
Sclerotics, white, 10; bluish white, 6; yellowish, 2.
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PETECHI.E,

They are observed at times in the middle-aged and the aged. This
lesion was seen only once in our 111 special study cases,

GENERAL PFRURITUS.

Pruritus without perceptible skin lesion was observed in 38 of 73
cases, or 52 per cent. It was not noted in the two Ponce series,  Asa
symptom it is not worth much, as ean be readily imagined, but, never-
theless, it can be considered a common phenomenon in the mild and
moderate forms as well as in the severe.

TURTICARIA,

Siceardi demonstrated this condition in his cases of infection Ly
Necator americanus, and seems to suspect that it is a manifestation
especially marked in infection by this species, in contradistinetion to
the disease as caused by ankylostoma duodenale, in which he never
observed it. We can not remember any case which presented urti-
caria as a symptom in unecinariasis here,

LACK OF PERSPIRATION,

This is really a very prominent and common symptom complained
of by patients in all stages of the disease. It is one of the symptoms
which the jibaro will select to relate to his physician from among
many others of perhaps much more importance. Many hail the re-
turn of perspiration after anthelmintic treatment as one of the best
proofs of improvement, inasmuch as it had been almost or quite sup-
pressed previously, even during hard work in the sun.

DRYNESS AND HARSHNESS OF THE SEIN.

This follows closely upon the preceding symptom and is, of course,
its sequela,

Of the Ponce series of 1902, 9 were thus affected.

Of the Utnado series of 1904, 39 presented it,

Of the Rio Piedras series of 1906, all were observed to have dry
and harsh skin. '

Of 92 cases, therefore, 65.2 per cent were observed to have the skin
unnaturally dry and harsh.

BURNING OF PALMS OF ITANDS AND SOLES OF FEET.

This symptom, so prominent in Thornhill’s cases, has been little
mentioned. It was only recorded in the Ponce series of 1902, among
whom nine stated that it was a clearly defined phenomenon.

ATROPHY OF THE SKIN.

This is really a very common phenomenon in severe eases, noted by
Duprey (J. Trop. Med., Sept. 1, 1902). It still further deforms the
natur:ﬂ_ lines of the face and contributes to the careworn, pitiable
expression which has been commented upon by the lay visitor to the
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Porto Rican mountain regions. This condition adds years to the
face of a woman, and one of the most remarkable results of treatment
was recovery of a texture of skin more in keeping with the age of the
patient. It is by no means confined to the aged nor even to those of
middle age, but is frequently found in children with a severe grade
of the disease. No note was made of this condition in the Ponce
series, but in the Utuado series of 1904 it was observed in 29. In 6
it was but slightly marked, in 16 well marked, and in 7 it was ex-
tremely prominent. One of the Rio Piedras series of 1906 also was
observed to have it. In all of T3 cases, 41 per cent presented this
symptom.
EDEA A,

To add to the weird appearance of the patient, edema of the face
may supervene, distorting and blotting out normal facial expression.
Edema, in general, is a late symptom when due to eirculatory dis-
turbance, but this condition must not be confused with the frequent
edema seen quite unexpectedly throughout the earlier stages of the
disease. .

The following is a classification of our edematous patients in
Bayamon whose hemoglobin was taken. The percentages are ar-
ranged in groups of 10:
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Edema of the lower extremities is to be found in nearly all extreme
rases, first in the feet and ankles, then in the legs, next in frequenc
in the face, where it appears chiefly in the eyvelids and cheeks. It
tends, finally, to extend throughout the whole body. It often in-
velves the serotum, which may become enormonsly swollen.

To illustrate what extremes may be reached, we may call attention
to a case in which the whole body was water-logged. She could not
walk, could not see. the evelids looking as if dry cups had been
applied, and when her pulse was taken the impression of the whole
hand was left deeply sunken in the enormously swollen wrist; yet
che recovered and became perfectly well, rosy, and fat, running from
20 to 98 per cent hemoglobin.  But edema often results from a remote
eardiac lesion, due to fatty degeneration or valvular sclerosis, conse-
quent. upon some previous attack of uncinariasis. We had such a
case, an old man with 65 per cent hemoglobin, almost as edematous
as the above cited. He lingered 55 days, had no uncinarise after his
second week of treatment. and died of valvular disease of the heart,
a sequela of uncinariasis. The urine was examined for albumin in
a number of our most edematous cases with negative result, and we
were unable to demonstrate that it was due to nephritis.

In the Ponce series of 1899, 8§ were edematous, 3 intensely so. The
lower extremities were affected in 4, both upper and lower extremities
in 1, and 1 had general anasarca.
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In the Ponce series of 1902, 15 were edematous. Two had edema of
the feet alone, 4 of the feet and legs, 4 of the face, feet, and legs, and
5 had general anasarea.

In the Utuado series of 1904, 50 were edematous. Twenty-one had
edema of the lower extremities, 8 of the face and lower extremities,
4 of the face, upper, and lower extremities, 3 of the face alone, 1 of
the face and upper extremities, 1 of the face and trunk, and 12 had
general anasarca. Eight of the 50, apart from the cases of anasarca,
were noted as having been very extreme. Nine had no edema, and in
9 cases there was no remark made upon this symptom.

In the Rio Piedras series of 1906 all had edema, 7 of the lower
extremities and 5 of the face and lower extremities,

Therefore, of 111 cases (it is true, marked or very marked in over
90 per cent) T6 per cent suffered from edema.

s a matter of fact, however, in the out-patient clinie only severe
cases were edematous, as a rule, with notable exceptions, as above
stated. The edema which we saw in patients who were not very
anemic was, as a rule, fleeting.

GENERAL DEVELOPMENT.

Unecinariasis of childhood is a potent cause of retarded develop-
ment and of stunted mental and physical growth thereafter. We have
often been deceived in the true age of an individual, persons of 20
years seeming to be of 12 or 15. ﬁlllmrty is often delayed. Tn males
the genital organs may be undeveloped and the hair of the body lack-
ing. In females, menstruation, which occurs here much earlier than
in the more temperate climates, may not make its appearance until
the age of 18 to 20. We have known cases where children have been
born of mothers who have said that they have never menstruated.
More than all, many children born of anemie mothers are rachitic
and are little resistant to disease and hardship.

Among the 100 cases studied in Ponee, 19 of which form part of
the basis for a special study of the symptomatology, there were 4
cases of special mention regarding development :

Case 8, 11 years of age, * was stunted mentally and physically.”

Case 18, 16 years of age, “ has matured but little umll appears to be
from 8 to 10 years old.”

Cases 81 and 83, each 18 years of age and each with the following
remark: * Very much stunted rrmu’mil]';e'aF and physically. Looked to
be about 10 years of age. Genitals infantile type.”

In the 1904 Utuado series six are noted as having defects in de-
velopment,

NUTRITION.

The nutrition is generally good.

In the Ponce series of 1899, T were well nourished, 1 fairly so, 3
were not very well nourished, and 8 were emaciated. TIn this series
the average poor nutrition was in part due to lack of food and priva-
tion incident to the hurricane.

":[n the PPonce series of 1902, 13 male adults, a veraging 66 inches in
height, showed an average of 129.2 pounds weight. Two others were
not weighed and the rest were children.
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In the Utuado series of 1904, 51 were well nourished and only 9
were emaciated. In 4 of the latter the emaciation should be ex-
plained by concomitant diseases,

In the Rio Piedras series of 1906, 3 were emaciated.

In the moderate grades of the disease, the flesh is flabby, but not
doughy. Later in the course of the affection, when anasareca ensues,
no correct estimate as to amount of flesh can be made save in very
general terms, and, indeed, some of the cases above cited were subjects
of anasarca. Emaciation, however, is not a usual phenomenon in
uncinariasis, and when it oecurs, it is likely to be due to intercurrent
diseases, starvation, or severe digestive disturbances, as above noted.

While the weight of an average case does not suffer greatly, it is
certainly true that these patients are, as a rule, underweight, for they
almost always gain well upon treatment.

The average weight of 100 grown men, according to Sandwith,
with an average of 65.5 inches in height, on admission was 117.5
pounds, Of those who remained in hospital over two weeks, 70 per
cent gained in weight, 22 per cent lost, and 8 per cent remained
stationary. Average loss, 3.2 pounds; average gain, 5.4.

MUSCTULAR BYSTEM.

There is a tendency to ready fatigue of museles, and patients tire
easily. The muscles are flabby and the seat of a dull ache. This
weakness may reach an extreme grade with =soreness, and, indeed, may
roughly simulate paralysis, a condition readily exeluded by careful
examination. Attention is called to cases 24 and 25 of the Ponce
series of 1902. Both of these patients were so very weak as to be
utterly prostrated. Case 25 cansed us a great deal of trouble in
diagnosis, as it seemed very possible that the man might be afflicted
with a complicating peripheral neuritis, given the history. It is
interesting to note that he had also a tremendons hemie murmur and
profound anemia. This case, however, was merely a severe form of
uncinariasis with exaggerated muscular debility, as the prompt
result of anthelmintie treatment proved. Every now and then some
one reads a paper announcing the presence of beriberi in Porto Rico,
but each time these reports have been refuted with great ability by
some Porto Riean physicians who know what beriberi 1s.  This lat-
ter disease does not exist, we believe, in this island, and such eases
are to be generally considered uncinariasis of severe type.

Debility is one of the earliest symptoms and is very constant
thronghout the course of the disease am]] in all grades. When asked
in the clinic why he sought medical advice the jibaro would usually
reply, * Because I can not work,” an evidence not only of the con-
staney of the eondition under consideration, but also a refutation of
the sly accusation implied in the name recently applied to uncina-
riasis, * the lazy disease.”

Weakness was a universal complaint among our 111 special cases,
but it was especially notable in 17 of the Ponce series of 1902, and in
53 of the Utuado series of 1904, in which latter series debility was
extreme in 1 and very marked in 38. No.special note was made of
the degree of debility in the Ponce series of 1899 and the Rio Piedras
series of 1906.
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In the Utuado series of 1904, 27 complained that their muscles
were sore; 49, that they were painful, either an aching pain or pain
on movement ; and 53 had flabby muscles, percentages of 44, 80 and
86, respectively. : :

Pains in the body are spontaneously complained of by most uncina-
riasis patients. This symptom is at best unsatisfactory. The patient
ealls it rhenmatism, but rheumatism is not nearly so common 1n
Porto Rico as is generally thought. We prefer to look upon these
pains as due to overfatigue of museles. e

In the Ponce series of 1902, T complained of pain in the chest (not
“heart pains ), and 14 of pains in the legs.

In the Utuado series of 1904, 26 complained of pain in the chest,
which was slight in 5, marked in 16, and very severe in 5. This 1s
often a true bone ache of the sternum. The faet is, however, that
some pain in the sternum is made the subjeet of complaint by nearly
every case which is at all well marked and in some where it is one of
the very few symptoms present. Indeed, pains in the chest and body
is a common complaint from the onset of the disease.

Weakness and aectual pain in the knees i1s a symptom of which
many are accustomed to complain,

TEMPERATURE,

Fever at the outset of the disease is probably a fairly constant
symptom. In the clinic fever was very rarely observed in the slight
and moderate cases. In faect, the tendency was quite in the other
direction, for the patients, when questioned concerning their bodily
temperature, generally stated that they felt cold most of the time,
and this was easily corroborated by touching their skin.

But with astounding frequency a slight to moderate rize in tempera-
ture is demonstrable at times in the course of severe cases, the * anemie
fever” of older authors, This fever disappears on anthelmintic
treatment and is replaced by a subnormal temperature,

In the Ponce series of 1899, 11 had fever on admission, all save
one with but a slight rise,

In the Ponce series of 1902, 5 showed a rise in temperature.

In the Utnade series of 1904, 29 had a temperature ranging from
37.5 to 39 and 3 above 39,

Three of the Ponee series of 1899, 3 of the Ponce series of 1902,
and 4 of the Utuado series of 1904 had at the same time intercurrent
diseases which commonly caunse fever. Deducting, therefore, these
10 cases, there were 38 of the 99 cases which presented on admission
to hospital a rise of temperature whoese eanse could not be deter-
mined by any discoverable condition. This latter statement should,
however, be modified in view of certain discussions which have arisen
concerning the pathogenesis of unecinariasis. 1In the first report of
the Porto Rico Anemia Commission, December 1, 1904, we [%m]. on
sage 91, under the heading * Pseudo-rheumatic affections,” the fol-
owing:

What may prove to be a serious condition in Porto Rico is the invasion of
the blood by a bacillus. All mention of a bacillus in the blood in our special
cases has reference to this organism. It was first noticed by Dr. Gutierrez on

June 9, while examining a specimen of case 41, special Utuado series, and large
numbers of this bacillus were constantly present in additional examinations of
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the hlood of the ear and the serum of the feet, She was then suffering with
great edema, fever, and rhenmatic pains. A pure culture, made under rigid
precautions, was subsequently found to be the same as others taken from
individuals suffering from a like set of symptoms, irrespective of anemia. In
one ¢ase there wis 91 per cent of hemoglobin and decided edeina almost reach-
ing anasarca, with fever and joint pains. In all these cases neither albumin
in the urine nor heart lesion could be found. We have seen cnrions instances
of localized edema with fever in persons not infected with unecinarie and of
good station in life, where the same bacillus (morphologically) was found.
Case 44 of the series reported in American Medicine, September 5 and 12, 1940:,
had a fusiform edema of both legs not extending to the ankles, which greatly
puzzled us. It disappeared after a time. The conumission is not prepared to
give its classification. We are indebted to the laboratories of the Army and
the Public Health and Marine-Hospital Service for assistance in studying this
microorganism.

The organism in question was, according to the late James Carroll,
major, Medical Corps, United States Army, on the one hand, and
Rosenau, of the Public Health and Marine-Hospital Service, on the
other, nothing more or less than one of the colon group. Ferguson,
British Medical Journal, 1907, ii, 1320, states that the bites of the
parasites in the intestines canse httIe fnm of infection in the mucosa
and chronie inflammation,

As in 6 of the 28 Utuado cases presenting fever not manifestly due
to some intercurrent disease we were able to demonstrate the presence
of the bacillus, which later proved to belong to the colon group, in
the circulating blood, we offer this as one, at least, of the causes for
febrile movement in unecinariasis.

DIGESTIVE SYSTEM.

The series of symptoms pertaining to the digestive tract are not
nearly so prominent in a we ﬁ marked case of uncinariasis as are those
of the eirculatory and nervous systems. For this reason they are apt
to be too hastily passed over by patient and physician; but, although
at times indefinite, a fairly clear history may be usually elicited. The
period of marked digestive symptoms 1s normally found at the in-
ception nf the disease. The patient may forget to mention them and
the physician to ask about them when other and more serious devel-
opments arise in the involvement of other systems.

In this connection it i1s of the highest importance to emphasize an
atypical form of uncinariasis which more frequently than any other
puts the physician to confusion in his practice in these tropical coun-
tries. This 1s the dyspeptic form of the disease. There are a great
number of persons, and more frequently those accidentally infected
whose position in life is good, who for a long time have su ffered from
what they themselves diagnose * dyspepsia: ™ most unfortunately for
them their physician chimes in with their dingnosis. There are a
large number of so-called * gastrites,” * ]l}f[}EI‘Lh}D] hydrias,” and even
“gastric uleers ™ that may be permanently eured by thymol after an
examination of the feces. Ashford admitted a soldier to hospital
with as elear a history of gastric ulcer as one wounld wish, with pain
an hour after eating, vomiting of a considerable amount of blood on
several occasions, and a tender spot just to the right of the middle
line in the epigastric region. This man had many uncinaria ova
in his stools .uuT (whether he really did or did not have a small ulcer
or ulcers) promptly became perfectly well after three doses of thymol,
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without special diet or other drugging. Another case, that of a
child of well-to-do parents, was carried from physician to physician,
each one of whom treated him for “dyspepsia,” until ova of unei-
nariee were discovered in the stools, and one dose of thymol literally
cured him. Such masked cases rarely have any other symptom to
attract the attention.

THE AFPPETITE.

Generally there is increased appetite, often reaching bulimia in the
moderate and marked ecases, but in the last stages there is frequently
complete anorexia. ,.

Apart from the nature of the food, the jibaro wants bulk. TIe
does not want meat and concentrated foods, no matter what the lay-
man may say of his present bill of fare. Tle does not care for a diet
of cream, roast beef, and other concentrated foods nearly so much as
for “mafafo.” or a poor class of bananas; “ bacalao,” or dried cod-
fish; “arroz,” or white rice; and * habichuelas,” or beans. While he
will eat with avidity almost anything, he must have something that
is filling (*algo que le llena ). It is a modified form of geophagy.
Anyone who has been in attendance for any length of time at the
municipal hospitals knows that this is true. He needs to fill his
stomach fuller than we fill ours. Of course, easily digested concen-
trated food would be better for him. His proteid ration s extracted
at a greater expense to his gastric and intestinal digestive apparatus
from vegetables and grains than it would be from meats. We have
heard them plead for a plate of * mafafos,” ete., when we had seen
the ample and nutritious hospital meal they had just eaten. We
explain this phenomenon by the fact that there is a perverted appe-
tite; that the stomach eraves, perhaps from the irritation of these
minute worms or from other consequences of infection, to be stuffed
just as is demonstrated in this universally well-known sign of other
intestinal worms. Gastrie dilatation is often the result and is de-
pendent upon the irritating and indigestible nature of the food, upon
its enormous bulk, and its characteristic tendeney to produce flatu-
lence. The intestinal funetions are labored and the bowel distended
and “often partially paretic for short periods. There is no doubt in
our minds, however, that this stufling of the bowels with enormous
quantities of food, with the resunlts of this habit, is a potent factor in
sustaining and aungmenting any direct inflammation eaused by this
little nematode. 3

From this it is but a step to true geophagy, at times perhaps a
source of infection, but more properly considered a symptom. * Geo-
phagia ™ or * allotriophagia,” as the disease has been called, is not a
symptom of uncinariasis alone, but oceurs in chlorosis, in pregnancy,
and in the presence of other intestinal worms. We formerly believed
this to be a symptom mainly confined, in Porto Rico, to children, but
in one form or another it is found in many adulis. Save in children,
the eating of mud is not nearly so common as the eating of raw rice,
coffee, corn, and vegetables. We know of one case where cigar ashes
were eaten. It is known as “el vicio,” the vice, among the country
people. We had one case in hospital, an old negro, who reached camp
in a pitiable condition from uncinariasis. He was all doubled up and
very weak, crawling from place to place on hands and knees. This
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man, to gratify his inordinate appetite for earth, used to elude all
vigilance and painfully erawl away to some distance in a neighbor-
ing field, where he would satisfy his eraving and howl for the nurse
to carry him back to his bed. We expelled most of his uncinarie,
and were obliged to send him home on account of this and other
filthy habits. To our surprise, we later met him in the streets of
Utuado, walking upright and wonderfully improved.

Besides earth the l}:a.tientﬁ may consume pﬁlater, feathers, paper,
unripe fruit, charcoal, ete.

Only 2 of the Utuado series of 1904 confessed to geophagy.

In the Ponce series of 1902 the appetite was good in 10, capricious
in 8.

In the Utuado series of 1904 the appetite was good in 47, eapricious
in 2, and poor in 8. In addition to these, 3 suffered from absolute
anorexia and 1 from bulimia.

In the Rio Piedras series of 1906 the appetite was good in 7, poor
in 5.

Of the total number (92). 64 had a good appetite, or G9.5 per cent;
10, or 10 per cent, had a capricious appetite; and in 13, or 14.1 per
cent, 1t was poor.

ToONGUE.

The tongue is pale, often has a whitish coat, is enlarged and tooth-
indented. At times it is partially denuded of epithelium, red and
aw. A peculiar and often-mentioned symptom is the presence of
iwo purplish smears, one on each side of the central line, making it
appear as if a pencil had been sucked. It was first reported by
Delamere. (J. Trop. Med.. Nov. 1, 1902.) These are engorged veins,
and when seen, which is not very common, are circulatory phenomena.
Three such cases ocenrred in our Utnado series of 1904, or 4.9 per
cent, This sign should be distinguished from the pigmented spots
on tongue and bueceal mucous membrane, seen in two of our Utuado
series. They are from 2 mm. to 4 em. in diameter and are apt to be
found in patients of a mixed race. We could not establish any clear
connection between these spots and the disease.

CATARRITAL STOMATITIS.

This is sometimes present. It may be very severe, as in one case at
Utuado, an old negro woman, where it had denuded tongue, gums,
and bueeal mucous membranes, extending over the lips to the skin
line. It is a very inconstant phenomenon and seems to be associated
with severe gastritis, when it does not depend on some loeal condition.

Of the Ponce series of 1902, 6 had it, or 31 per cent, but the condi-
tion was not carefully recorded in the other series.

BALIVATION.

This is a frequent phenomenon, reaching at times a marked grade.
It occurred in 9 of the Ponce series of 1902, a percentage of 42,
This symptom was not carefully recorded in the other series.

FLATULENCE AND HEARTEURN.

These are very common symptoms and are referable to the dys-
pepsia present,
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Flatulence oceurred in 46 of the Utuado series of 1904 and in 3
of the Rio Piedras series of 1906, a total of 49 in 73 cases, or 67.1
per cent.

Heartburn oceurred in 15 of the Ponee series of 1902, or 78.9 per
cent. It was not recorded in the other series.

WEIGHT AND FULLNESS IN THE EPIGASTRITM.

This is an extremely common symptom and is generally brought
to the attention of the examining physician by the jibaro, who re-’
marks that he feels as though his stomach was always “ oceupied ”
(* ocupado ™). There isapt tobe some puffiness over the epigastrinm.

It was noted in 16 of the Ponce series of 1902, or 84.2 per cent,
but not in the others.

NAUSEA.

Of the Ponce series of 1899 nausea was present in 5 and was of
moderate intensity.

In the Ponce series of 1902 it was present in 11.

In the Utuado series of 1904 it was present in 39, of which in T it
was but slight and 1n 1 severe,

In the Rio Piedras =eries of 1906 it was present in 6,

Thus, in a total of 111 cases nausea existed in 61, or 54.9 per cent.

Although these figures show it to be a frequent symptom, as it is
in the severe cases of which these are representative. in the elinie
nausea is rather an infrequent symptom. It may be due to gastric
conditions or it may be an accompaniment of the dizziness, weakness,
and tendency to syncope so often observed.

a VOMITING.

This is rarer, but has been present in several cases, with marked
dilatation of the stomach. It may occur independently of gastritis,
as does nausea, from a tendency to faint. Vomiting of blood should
raise a suspicion of gastric ulcer, but this symptom should not be
absolutely depended upon, as before demonstrated.

Vomiting occurred 1n 3 of the Ponce series of 1899: in 7 of the
Ponce series of 1902; in 27 of the Utuado series of 1904, among which
?q;;‘::‘ru severe and 5 slight; and in 4 of the Rio Piedras series of

U,

Of a total of 111 cases, therefore, 41, or 36.9 per cent, suffered from
vomiting.

This symptom, as in the case of nausea, is a still more infrequent
one in the cliniec.

PAIN IN THE EPIGASTRITUM,

This was noted in 8 of the Ponce series of 1902: in 51 of the Utuado
series of 1904, T of which had only slight pain and 2 very severe : and
in 6 of the Rio Piedras series of 1906, 5 :

Of the 92 cases, 65 suffered from gastralgia, or 70.6 per cent. All
authors give prominence to this and the fnﬁnwing symptom :

TENDERNESS IN THE EPIGASTRIUM.

This was noted in 11 of the Ponce series of 1902: in 30 of the Utn-
ado series of 1904, of which it was slight in 3 and very severe in 16;



02 UNCINARIASIS IN PORTO RICO,

and in 3 of the Rio Piedras series of 1906; a total of 44, or 47.8 pex
cent.

Pain and tenderness in the epigastrium is one of the most promi-
nent symptoms of the earlier stages and lighter grades of the disease
but later becomes =0 overshadowed by the serious developments of
the severer grades as to lose its importance for the patient. The
physicians must therefore inquire of the sufferer in the later stages of
uncinariasis for a symptom which in the earlier stages or lighter
grades of the disease the patient himself would have undoubtedly
mentioned. This statement should be taken also to cover practically
all gastro-intestinal phenomena of uncinariasis.

There may be only a weight and fullness, or there may be a throb-
bing or burning or a sharp lancinating pain, at times relieved by
taking food. The pain and tenderness i1s often located in the right
hypochondriac region and seems to be due in some cases to the irri-
tation caused by the worms. In others it is merely the expression of
a gastric or intestinal fermentation and catarrh. The theory that
this pain is due to the change of position of the worms at time of
coitus seems to us remarkably far-fetched. Surely the chronie in-
flammation of the stomach and nppur intestines would explain”these
sensations without such a faneiful explanation ecited by so many
authors, notably Lutz. Equally unusual is loealized peritonitis due
to underlying, deeply fixed uncinarim. We have never seen this
peritonitis of which Lutz writes.

DILATATION OF THE STOMACH,

This is fairly common. There were 3 in the Ponce series of 1902
and 1 in the Utuado series of 1904 suffering from this condition.
The latter case was a very severe one, but gastric dilatation is much
more common than this, as only the severe cases are noted.

METEQRISM,

A greater or less degree of tympanites may be generally observed.
It is the result of illy-digested starches, as a rule, and may reach a
very severe grade, interfering with breathing or producing a
chronic * pot-bellv,” a not unfrequent sign in children. The peas-
ant, we again repeat, has a most bulky food. In order to obtain
sufficient nutriment for his bodily needs, he has to consume enormous
quantities of protein-weak food within his reach, plantains, tubers,
ete., and these set up fermentation in the intestine, the seat of patho-
logic changes, giving rise to quantities of gas.

Meteorism occurred in 5 of the Ponce series of 1899, in 12 of the
series of 1902, in 37 of the Utuado series of 1904, of which 2 were
slight and 2 very marked. and in 3 of the Rio Piedras series of 1906.

Of 111 cases, 57, or 51.3 per cent, suffered from this symptom.

ENTERALGIA.

Tt was present in 6 of the Ponce series of 1899, in 9 of the Ponce
series of 1902, in 80 of the Utuado series of 1904, and in 4 of the Rio
Piedras series of 1906, a total of 49 of 111 cases, or 44,1 per cent.

Enteralgia was not n:’-;llﬂ]l:f severe. In the general clinie, strange
to say, it was rarely a prominent symptom.
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ABDDMINAL TENDEENESS.

This was observed in 8 of the Ponce series of 1902, in 39 of the
Utuado series of 1904, of which 2 were slight and 7 very severe, and
in the Rio Piedras series of 1906 in 5, a total of 52 of 92 cases, or
26.0 per cent.

In the 8 cases of the Ponce series of 1902 the tenderness was
greatest over the umbilicus in 3, above the umbilicus in 1, below the
umbilicus in 1, in the inguinal regions in 2, and general in 1.

BOWELS.

In the Ponce series of 1899, 9 suffered from constipation, 1 from
diarrhea, and 1 from alternating diarrhea and constipation,

In the Ponce series of 1902, 12 suffered from constipation, 2 from
diarrhea, and 2 from alternating diarrhea and constipation.

In the Utuado series of 1904, 20 suffered from constipation, 4 from
diarrhea, 8 from alternating diarrhea and constipation, and 29 had
normal movements.

In the Rio Piedras series of 1906 constipation was seen in 4, diar-
rhea in 5.

Thus there was a total of 45 cases of constipation, or 40.5 per cent;
of 12 cases of diarrhea, or 10.8 per cent; of 11 cases of alternating
diarrhea and constipation, or 9.9 per cent.

In the clinie diarrhea is comparatively rare, constipation rather
common, but usually the jibaro states that he is “corriente;” in
other words, “ all right,” or normal.

In general the bowels are normal or constipated in the early stages
of the disease and in all save the severer grades. Exception should
be made of the form called by Manouvriez * forme aigué abdomi-
nale,” in which he states that diarrhea 1s very marked. We do not
remember to have seen this form sufficiently to permit us to dignify
it by a separate designation in our classification of the disease. Diar-
rhea is usually a symptom of the severe grades and often presages
death. It becomes dysentery in its terminal forms and is a formida-
ble complication.

FECES.

Little may be learned from a macroscopic examination of the feces.
Blood, macroscopically, is rarely seen. Of ovér 22,000 specimens of
feces brought us in 1904 for examination only 6 contained blood, and
5 blood and mueuns from a naked-eye inspection. '

Neither is it a prominent feature microscopically, although more
frequently seen. It should be remembered that bilharziosis of the
rectum was of much more frequent occurrence than appears from this
report. Mucus in the stool was not common, but undigested food
was frequently observed. Blood in the feces is said to be a common
condition when the worms are changing position while young in the
intestine. Stiles recommends to those who do not possess a micro-
scope, as a “rough test ™ for uncinariasis, that feces be placed on a
piece of white blotting paper. He says: “ Tt leaves upon the paper a
reddish-brown stain similar to a bloodstain.™ This we only mention
to condemn as a most dangerous guidepost. It has been on fre-
quent occaslons a source of surprise to Stiles and others that we do
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not ordinarily find blood in the stools. We can not emphasize too
strongly that after hundreds of thousands of examinations of feces
by the collective work of physicians in every town m the island, and
microscopic examinations at that, blood in the stools was found to be
a rarity. There is nothing in all that happens to the average jibaro
that will bring him to the physician in abject terror with greater
promptness than hemorrhage of any sort, and thousands have testi-
fied to us personally that they have never seen blood in their stools.
As to oceult hemorrhages, we know that blood is consumed along
with the cells of the mucous membrane, first demonstrated by Looss
and afterwards corroborated by ourselves, and we never even took the
trouble to look for oceult blood. This for the very simple reason
that we knew that it was there. ITad a feasible quantitative test
been available it would have been tried. It may be of interest to note,
however, that feces of the laborers in Porto Rico arve not of the color
of digested blood. They are normal or light in appearance and en-
tirely consistent with the food of the country—a pretty fairly un-
changing bill of fare. We earnestly recommend the abandonment of
this *rough test.” An apparent positive result would add to a
rough test a far rougher, perhaps serious error, in a dysenteric pa-
tient, and dysentery is only one of the many much more common
causes in the tropies, at least, of blood in the stools, occult or other-
wise. Such a patient might be administered to his undoing, from
violent purging, one of the three drugs which we have been able to
show are, in iu[!i‘unwd states of the bowel, powerful intestinal irritants.
Boycott and Haldane state:

In no case could any history of mel@na be obtained, and in none of the
gamples of feces examined was the color suggestive of bleeding into the ali-
mentary canal,

In Siccardi’s first four cases hemic erystals were repeatedly and
carefully sought but found in only one case. Spargella had the same
experience and adds that one would certainly expect to find some
ocenlt blood if sufficiently delicate tests were employed. Neither of
these anthors regard hemorrhage into the intestinal canal as a potent
sonrce of anemia in this disease. Spargella was unable to find blood
even by spectroscopic examination in three of his four cases.

Dr. R. Fisch, mission physician, Aburi, Gold Coast, Afriea
( Archiv. fiir Schiffsund Tropen-Hygiene, No. XII, 1908, Leipzig),
says:

Veriinderte Beschaffenheit der Stilhle, makroskopische oder mikroskopische
Beimegung von Blut habe ich nie beobachtet, wo reine Unecinariasis vorlag
s & # Ayf keinen Fall halte ich den Nachweis von Blut im Stohl hier fiir
bewedsend.

All of this does not mean that blood does not oceur in the feces, but
for the benefit of those who consider direct loss of blood from the
emall bites of the worm in the intestine the chief, or at least an im-
portant cause of the anemia, we aflirm it to be the experience of the
physicians who have been working under our direction at the many
uncinariasis stations throughout the island that blood in the stools
as a result of uncinarial infection is really rare, as a macroscopic
phenomenon ; still unusual microscopieally, in quantity sufficient to
constitute hemorrhage; and not presumably abundant transformed
chemically, owing to the usual normal color of the feces.
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In two of our Utuado series of 1904 blood was found in the feces,
but this only once in each case after the course of repeated weekly
examinations. In 47 the feces were normal ih appearance, micro-
scopically: 7 contained a good deal of mucus, 2 had entirely undi-
gested food, and 2 were unnaturally dark in color.

Mosler and Peiper give us interesting information. They say that
blood in the stools was not a common event in the St. Gothard tunnel
epidemic. Lk

It is perfectly safe to consider loss of blood one of the contributing
factors to the anemia. Any parasite whose hold on the mucous mem-
brane is such as that represented in the micro-photograph (pls. 23
and 24, p. 189) of the worm in situ, must draw some blood into his
'mtestina]i) eanal at times, even thongh his normal food be the covering
cells of the intestinal wall. That from time to time a small vessel is
opened and hemorrhage results is also evident from the testimony of
good observers. But that the worm should be termed * a blood sucker
of the worst type™ and the anemia considered to result from direct
loss of blood is certainly open to question.

When Necator americanus is thus described we imply that its
nourishment is chiefly or entirely derived from the blood of its host,
and once this is accepted the anemia has a plausible explanation.
But, as a matter of fact, our findings at antopsy, performed generally
a considerable time after death it is true, but in some cases as early
as two or three hours, usually revealed white or gray worms, not
filled with blood. We quote in this connection a paragraph from
Obszervations on the Campaign against Uneinariasis in Porto Rico
(Boston Medical and Surgical Journal, Vol. CLVI, No. 14, Apr. 4,
1907, p. 417):

In onr 12 autopsies of this year (1905) and those of the last, we have only
once seen the rose-red ecchymoses deseribed in the older works as oecurring
in the jejunum. In all save this one it would have been very difficult indeed
to have found the point of attachment of & worm after it had become detached.

In the rase we were ahble to see the little red points, which were very =mall
and only noticeable by holding the cleaned intestine against a good light and
looking through it, the patient had not received any specific treatment.  This
case was the only one in this year's series in which no anthelmintiec had been
administered. Had we not held the intestine up to the light we probably
would not have noticed these spots. A number of them were removed and
were fonund fo present very minute and superficial erosions with no invasion
of the submueons tissue,

We are fully aware of the discordant note we are sounding in
stating our position regarding the pathogenesis of uncinarial anemia.
Future investigations, perhaps autopsies performed sooner after
death, may modify these views.

We have not had many autopsies as vet, but we have been unable
to accept hemorrhage as the chief eause for this anemia from evidence
we have so far collected.

In view of the conflicting testimony so far presented we hope to
make this the object of a special study in the future.

CHARCOT-LEYDEN CRYSTALS,

These are very frequent in the feces of a patient infected with
uncinariz. Sometimes they are found in enormous numbers. They

TT190°—8, Doc, 805, G1-3

o



66 UNCINARIASIS IN PORTO RICO.

are a valuable sign when ova of uncinari® are not readily found,
although they are observed in the presence of other intestinal para-
sites. We have not been able to establish any clear relation between
their abundance and eosinophilia. An mspectmn of our Utuado
cases will reveal this faet.
Of the Ponce series of 1902, 11 had Charcot-Ieyden erystals; i

llw Utuado series of 1904. 35 had them: in a total of 80 cases, 46, or
57.5 per cent, had these erystals in the foces.

OVA OF UNCINARLE.

We have evidently been dealing with very heavy infections here.
One reading the reports of the disease in other countries is struck
with this faet. ]‘ﬂl}[‘:ci.llh to be noted in this regard is the tend-
ency to diagnose * uneinariasis ~ becanse ova of the parasite are found
in small number in the feces. Maj. W. P, Chnmh&r]hm, of the Army,
reports 60 cases of a hundred snutlmrn soldiers examined, under the
title of *“The prevalence and importance of uncinariasis among ap-
p;u‘enll;.' healthy southern-bred white men in the United Stutes
Army.” TFew, If any, of these cases would be considered an
thing but very light infections in Porto Rieo, if, indeed, such lig I:
infections eould be often found. The total number of uneinarie ex-
pelled by anthelmintie treatment in these 60 cases was 1,041, less than
many of our individual eases contained. He thoroughly under-
stands the fact that no consequent symptoms could be Fxpecte-:l n
such light cases and writes from a prophylactic point of view, but
we wish to emphasize to all who might gather the idea that uneci-
nariw do not constitute a particular h' great menace to health, that
we can not look upon these cases as cases of uncinariasis but as in-
stances of infection by uncinari; in other words, they are worm
carriers, not worm sick.

These light infections are the ones that have undoubtedly prompted
some medical officers in India and physicians elsewhere to deprecate
the idea that uncinarim are a source of general invaliding of labor.
As a matter of fact many very light infections do (subtlely, 1t 1s
true) influence the quality of l:lth‘ as a careful perusal of Cham-
berlin’s cases will demonstrate.

Twenty ova to a field (one-third objective, 4 ocular, Leitz), was
common in our experience, and we have often seen more than this,
even to a hundred. Rare is it that the first field does not disclose
one, Compare this with Chamberlin’s conelusion, *In many light
infections the ova are difficult to find, requiring the complete ex-
amination of five or six cover-glass preparations.”

Leichtenstern’s method of estimating the number of female para-
sites from the number of eggs is to (fl%ivide the number found in a
gram of feces by 47.

Lutz made a 25 per cent suspension of the feces in water and
counted the eggs in a square centimeter into which the slide was
divided. This square centimeter held 4 milligrams of the liquid, or
an equivalent of 1 milligram of feces. This amount is multiplied
by the weight in grams of the daily amount of feces expelled. It is
said that 6 f}DI‘J ova are the normal output of each female in a day.
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Grassi and Parona state that 150 to 200 ova per centigram of feces
indicate 1,000 uncinariee—750 females and 250 males,

These calculations are, however, easily upset. We soon found that
it was impossible to commit to figures a caleulation of the number of
uncinariee harbored by the host from the number of eggs found in
the stools. In a very broad sense we could say, saving accidents, of
which we will speak later, that a person had a few, a moderate num-
ber, or many parasites; and thus our examinations of the feces are
recorded, as a rule, not by numbers per field, but in a general sense,
after observation of several fields, as * few,” * moderate,” * many,”
“ great many.” And this is as close, we believe, as one can come
to guess the number of worms from the number of eggs in the feces.
Even this is extremely fallacious. We very soon found that it was
much more difficult to find ova in a diarrheal stool. Dieminger states
that not only does diarrhea greatly reduce the number of ova, but
that a drinking bout will canse them to well-nigh disappear from
the stools in which before they had been abundant. This same
result, he adds, may be produced by the eating of herring. A sus-
pended ovulation is suggested. In the severe cases here, however,
neither aleohol nor dried codfish, or apparently anything else, seems
to entirely suspend ovulation.

Siceardi completely diseredits any attempt at an estimate of the
number of uncinariee from the number of eggs in the feces. We
cordially unite in supporting his statement, demonstrated by our
Aibonito cases in 1905. No more shifting ground can be assumed
than that one can judge of the number of uncinarize inhabiting an
intestine, save in a general way. And why should we * mortify the
spirit 7 in a work which should be practical and yet as scientific as
we can make it, by adopting standards which ean not in truth be
sustained.

All that has been said for the numerical valuation of uneinarie
by a *“ scientific guess ” from the ova in feces will apply to any pro-
portion fixed for the relative number of males and females. Our own
observation 1s that such estimates, save in a most general way, are
valueless and further invalidate results of attempts to ealeulate the
number of uncinariwe harbored. As Siceardi says, the diverse propor-
tions fixed by well-known authors demonstrate this statement.

CIRCULATORY SYSTEM.

The disturbances caused in the circulatory system are among the
chief sources of suffering and invaliding of the patient.

THE HEART.

The protean nature of the symptoms and the physical signs in this
organ impressed itself upon everyvone who has had an opportunity to
investigate the disease here. * Mal de ceeur,” as a popular name for
uneinariasis, is not inappropriate.

PHYSICAL DIAGNOSIS.

Inspection—The apex beat is pronounced in the light grades of
the disease, due to overaction of the heart muscle. In the moderate
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grades it is often found to be displaced downward and to the left. In
the marked grades, a notable phenomenon is the great reduction of
the force of the apex beat, which 1s replaced by a wavy, indefinite
pulsation in the epigastrium. At times there is a tumultuous heav-
mg of the whole precordinum. Cyanosis is liable to be noticed in such
qases, chiefly in the lips, and contributes to the muddy gray element
in forming the color of so many anemies here. Two very severe
cases of cyanosis due to heart dilatation were noticed in our special
cases,

Palpation.—This corroborates the signs deseribed above. A
presystolie thrill is not infrequently noted in moderate, and especially
in severe eases.  In the Ponee series of 1902 one such case was noted ;
in the Utuado series of 1904 two were seen.

Percussion—In the slight grades hypertrophy is generally not
made out. In the moderate grades, hypertrophy, mpechﬁ]y of the left
ventricle, is the cause of the enlargement of the heart area which
may reach to and even beyond the nipple line. In the severe grades a
general increase is noted, often due to dilatation and sometimes to
pericardial effusion,

Awuseultation—The point at which murmurs are best heard in-this
disease is the third left intercostal space. In light cases an impure
first sound and snappy aortic valves may be the only sign present.
In moderate cases iwmi{: murmurs are almost always present and
may take on a seemingly organic character. Indeed, they may be-
come organic. Heart lesions are not rare in apparently healthy per-
sons who give a clear history of having passed through a pE'rm(]i)eﬂf
uncinariasis in early life. In dilatation the usual confusion of mur-
murs may be heard.

In the Ponce series of 1899 there were 8 with hypertrophy of the
heart.

In the Ponce series of 1902 there were 7.

In the Utuado series of 1904 there were 18,

In the Rio Piedras series of 1906 there were 4.

In 111 eases there were 37, or 33 per cent.

Many of these cases had proceeded to dilatation, and in some this
dilatation was extreme, with pulsation of jugulars and brachial veins,
enlarged liver, ete. As a matter of fact, slight hypertrophy is
exceedingly common in moderate cases at the clinie. We have only
included in the 37 cases above cited such as were frankly hyper-
trophic. f

The typical heart murmur of anemia, the “ hemie murmur,” is the
most constant and is very frequent in all moderate cases. In the
severe cases this murmur is often replaced by a series of murmurs
embracing nearly all of the cardiac sounds to be distinguished in
diseases of the heart, and this is natural when we come to consider
the organic changes that supervene. Of these the most common
modifications are a harsh, systolie, apical murmur, at times very loud
indeed. and the diverse murmurs of cardiac dilatation. In the re-
eapitulation of these murmurs in our cases we will understand by
“usual hemic murmur” a sound of a blowing character, generally
loud and obseuring the first sound, best heard at the third intercostal
space on the left side.
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In the Ponce series of 1899 there were 13 cases presenting cardiac
murmurs—3 harsh, systolic, apical; 10 the usual hemic murmurs.

In the Ponce series of 1902 there were 16 cases with murmurs—
5 harsh, systolic, apical; 11 usual hemie murmurs,

In the Utnado series of 1904, 52 presented cardiac murmurs—7
harsh, systolic, apical; 41 usunal hemic murmurs; 1 purring aortic
murmur after the second sound; 3 of extreme cardiac dilatation.

Thus of 99 cases, 81.9 per cent had eardiac murmurs; 18.5 per
cent of whom had a harsh, systolie, apical murmur which seemed
to be organic. That it was not organic, or that at least the valvular
defect was remedied by nature, we were able to prove in some of these
cases at a later date. We have not attempted to mention all cases
giving evidence of eardiac dilatation, as these were so inextricably
confused with the hemic murmurs as to prohibit an exactness which
would be necessary for these statisties,

Lutz distinguishes four groups of cardiac phenomena which we
can recommend as a most acceptable elassification :

1. Phenomena in seemingly normal hearts, with acceleration of the
beat.

2. Hypertrophy and dilatation, chiefly manifested in the left heart.
There are increased area of dullness, exaggerated force of the beat,
displacement of the apex, and cardiac murmurs. They may even
be protrusion and pulsation of the precordium.

3. Signs of imperfect closure of the auriculo-ventricular valves
of one or both sides; continnous murmur, even to obscurity of the
second sound, or a systolic murmur over mitral valve, and accentua-
tion of second pulmonary sound.

4. Group showing degeneration of cardiac parenchyma, with inter-
mittent, irregular, and feeble punlse, and indistinet, at times almost
imperceptible, heart murmur,

VESSELS,

At first the heart’s overaction is but slightly noted, chiefly in the
vessels of the neck. As the disease becomes more severe the tremen-
dous pulsatien in the supraclavieular spaces may be seen at some
distance. Pulsation and bruit-de-diable are not infrequent. We
have seen pulsation of the brachial vein and its ramifications, with
every one marked by little knots, corresponding to the sites of valves.
One of the most common errors in diagnosis may be aneurism of the
vessels at the base of the neck and the aorta. Where harsh murmurs
are transmitted to the arteries the pulsation and pain in the sternum
are excessive, and where a thrill 12 perceptible it is really difficult
to exclude aneurism on a simple examination of the eireulatory system,
and this may indeed become a complication. B
Distension of superficial abdominal veins has been not infrequently
seen.

In the Ponce series of 1899, 11 had noticeable throbbing of vessels
of the neck; in the Ponce series of 1902 it was present in 15: in the
Utuado series of 1904 it was present in 33. In the latter series 4 had
a most tremendous heaving of these vessels. Of the 99 cases, there-
fore, 59, or 59.5 per cent, presented this symptom. These cases were
accompanied, generally, by a well-marked bruit-de-diable.
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In the Ponce series of 1899, 6 had visible undulation of the brachial
veins; in the Ponce series of 1902, 5 presented this phenomenon,

As these were exaggerated eases of uneinarial anemia, they must be,
of course, placed in the category of severe cases. For a good example
of the general condition of such a patient see case 47 of the Utuado
series of 1904 (Appendix). :

A thrill at the root of the neck, systolic and very like aneurism, was
found in 1 case of the Ponce series of 1902.

FRECORDIAL FPAIN.

Exeluding sternal pain, there is a cardiac pain, prolonged and
diffuse. Some describe it as dull, others as sharp and burning. There
is no irradiation wherein it differs from angina pectoris and aneur-
ism. Lutz coneludes that it is due to fatigue of the heart musele, as it
renerally manifests itself after sudden, severe exertion. It was noted
i 8 of the Ponce series of 1902; in 46 of the Utuado series of 1904,
of whom 4 complained of severe pain; and in 9 of the Rio Piedras
series of 1906—a total of 63, or 68.4 per cent.

PALPITATION.

This is one of the very first symptoms of the disease and one of the
most prominent and constant. Light work may induce it, but later it
may nllm'ﬂlt:-p in repose and even as a result of passing emotions. It
often becomes a very distressing symptom.

In the Ponce series of 1902 palpitation occurred in 16 eases; in the
Utnado series of 1904 in 58 cases, in 6 of whom it was extreme; in 6
in the Rio Piedras series of 1906; in all, a total of 86 cases of 92, or
93.4 per cent.

DY SPNEA.

This is not so common as palpitation in the light cases, but it is
certainly frequent and becomes universal in the later stages, where it
may occcasion great suffering.

This symptom oceurred in 50 of the Utuado series of 1904; it was
slight in 8 and very severe in 6. In the Rio Piedras series of 1906
it was present in 11. In the Ponce series of 1599 and 1902 this
symptom was not noted.

Thus of 73 cases 61 or 83.5 per cent were affected with dyspnea.

FERICARDTAT. EFFUSION.

This is common in the later stages with edema and constitutes a
further obstacle to heart aection. Aceurate data in all of our cases
1s not obtainable, but in some we demonstrated it.

FULSE.

In the first stages the pulse is strong and full, later it becomes
dierotie, then weak and compressible, until in the last stages it is
rapid, thready, irregular, and intermittent. The artery, however,
15 almost never sclerotic and the pulse is soft. Increased frequency
is a very common condition and is noted at the very inception of
the disease without necessary relation to fever.
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In the Ponce series of 1899 the pulse was weak and compressible
in 8, weak and intermittent in 2, weak and thready in 2; a total of
12 cases with a weak pulse.

In the Ponce series of 1902 there were 6 cases in which the pulse
was noted as weak, 2 with dierotism, and 1 which was irregular and
intermittent.

In the Utuado series of 1904 the pulse was weak and compressible
in 29, weak in 7, weak, dicrotic, and compressible in 4, dierotic and
compressible in 4, and strong and full in 17; a total of 40 with a
weak pulse and 8 with dierotism.

In the Rio Piedras series of 1906 the pulse was weak and com-
pressible in 9 and full and strong in 3, a total of 9 in whom a weak
pulse was noted.

A weak pulse was noted therefore in 60.3 per cent and dicrotism
in 9 per cent of the total 111 cases.

Only in the Utuado series of 1904 was the pulse rate systematieally
recorded under conditions proper for a true appreciation of the usual
rapidity of a pulse: that is to say, when the patient was sitting
down or in bed and free from mental excitement. The average
rate in these cases was exactly 100.

DIZXINESS,

This 1s very annoying and very common, and is to be found in all
grades of the disease, reaching its greatest intensity in the latter
stages. Its severity is often all out of proportion te the anemia
present.

It was not made a matter of record in the Ponee series of 1899.

In the Ponce series of 1902, 18 suffered from this symptom. In
the Utuado series of 1904, 59 had it, 18 suffering very severely from
it. In the Rio Piedras series of 1906, 11 complained of it. Thus a
total of 88 or 95.6 per cent suffered from dizziness,

TINNITUS AURITUM,

This symptom is almost as frequent. Apart from mere ringing
in the ears the patient complains bitterly at times of what he de-
scribes as * pooh-pooh ™ in the head, which scems closely related to
cardiac and vaseular murmurs, frequently preventing sleep by night
and stupefying the patient by day.

Tinnitus aurium existed in 16 of the Ponce series of 1902: in the
Utunado series of 1904 in 59, in 18 of whom it was very severe; and in
the Rio Piedras series of 1906 in 11. Thus there was a total of 86,
or 93.4 per cent, who suffered from this symptom.

SYNCOPE.

Many who state that they swoon really mean that the weakness
becomes so extreme, with nausea. dizziness, and roaring in the ears,
that they are obliged to sit down wherever they happen to be. TReal
fainting does, however, occur.

Syncope was reported by 10 of the Ponce series of 1902, and 29 of
the Utnado series of 1904, a total of 39, or 48.7 per cent.
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CERERRAL EDEMA.

This fortunately not common accident may cut off a patient in
a few hours when all indications point to a betterment. This appar-
ently oceurred in Leichtenstern’s famous case with 72 per cent eosin-
ophilin. The blood had reacted splendidly, but sudden cerebral
symptoms supervened. ISdema of the brain is not a very unusual
oceurrence, however, although it can not be ealled frequent. We
lost several cases in this way, notably case 33, Utuado series of 1904
tappendix). It should be counted upon as one possible explanation
of sudden death during treatment. We will mention later the tend-
ency for thymol to cause, in severe eascs, a sudden increase in serous
effusion. Care, however, should be taken to eliminate cerebral edema
hefore blaming thymol for a direct poisonous action. We feel sure
that this error has been made by some authors.

RESPIRATORY SYSTEM.

There are no characteristic symptoms. Pain in the chest is due
to other causes. Kdema of the lungs may oceur in severe cases.
lemlhnr-w is common in the last stages. A short dry * heart
cough ” is common.

THE URINE.

In April, 1907, we published (Drs. Ashford and King) in the
Boston Medical and Surgical Journal (Vol. CLVI, No. 14) in an
article entitled, ® Observations on the campaign against uncinariasis
in Porto le.” a brief résumé of animal exper imentation with regard
to skin infection and study of the urine before and after the adminis-
tration of the anthelmintics we had been employing. The paper
was the result of the second year’s campaign in \1homm and in 1t
we rectify our error of 1904 in considering the urine to be usually
free from albumin.?

The study was made by all three members of the commission. Sie-
cardi, about the same time, published his work in which he states
that in all of his cases he was able to find more or less well-defined
traces of albumin in the urine.

As the major part of this study treats of the influence upon the
urine of the anthelminties employed, we will reserve the full (uota-
tion for inclusion in the report of 1906-7, but for the present let it
suffice to say that of the 23 eases of uncinariasis in the series of
special eases for the study of the urine, 20, or 87 per cent, are seen to
have had albumin in the urine before the administration of the anthel-
mintics. In 18 of these 20 cases, or 90 per cent, casts were also
demonstrated. Generally the ecasts were few in number; in only 6
of the 18 were they at all abundant. The average hemoglobin per-
centage in those persons showing albumin before the administration

Vin the Nrst |- swort of the Porte Rico Anemin Commission it iz stated that albumin
iz rarcly found, although note is made that the kidoeys may be very pale and slightly
fatty, sometimes I. dng the seat of parenchymatous inflammation, sometimes of nm-.ln il
degeneration, but generally speaking, without marked involvement of these organs, = We
would like to considerably modify onr former opinion. It was based on the cxamination
of a series of eases but was not made, as was the blood, a matter of special study,
inazmuch as Hellor's nlirle-aeid togi and the abzence of clinieal evidence gave us no elie
to the real condition, Tt §s slgnificant that writers on uncinariasis make practically the
game statement with exceplion, among a few others, of Siccardi.
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of the anthelmintic was 46.1. Sixteen of the 20 cases showing
albumin before taking the specific drugs had but a slight trace, 1 a
trace, 3 a fairly abundant amount.

OF the 23 who expelled uneinarime, in 1 cage the worms were not counted. In
the rvest, 9 expelled less than 300, and of these 2 had no albumin in their urine
before the administration of the anthelmintic; 5 had a slight trace; 1 a trace;
1 a considerable amount, Eight expelled between 300 and 1,000 uneinarise, and
of theee 1 showed no albumin before treatment; 6 a slight trace; 1 a consider-
able amount. Three expelled between 1LOOO and 2000, and of these 2 showedd
a slight trace and 1 n trace of albumin before the drug. Those who expelled
more than 2,000 uneinarie (one 2,749, the other 4.307) gave only slight traces
of albumin before treatment, demonstrable solely by boiling.!

The varieties of casts found is of interest:

< T e T R e N e R -4
Hyaline and granular, few_______ L LISETEL I S alrr TN e B TEN L P B
Hyaline, granular and faity, few 1
Epithellal, few_____ S 1
L3 W TR e T vh e S G AP e g IR e e R R e 2
i T 0TS R T T ) e el e T T e N S e L 3
FrRIime granyilor ol Tatkty manye oo oo ol Sl a iy e 1

18

Urobilin was almost always present, fluorescence by the zine chloride tesi
being elicited, but it was often remarkably slight, even with a profound anemia
and heavy infection.

Peptones in traces were found {o be ineonstant, but often demonstrable,

Indican in abundance was a very constant and persistent phienomeinon,

Bile pigment was relatively rare.

The specific gravity tended to be low,  OFf 19 of the series of special eases for
the study of the urine, the average specific gravity was 1.013,

Sugar was not present in any examination made by us”

Of the Ponce series of 1902, 16 in which the specific gravity was
taken gave an average of 1.009; in 15 of the 16 the reaction of the
urine was acid: and in 3 there was much albumin with hyaline and
epithelial easts.

Eighty-seven per cent seemed to us very high for albumin in the urine
of the average case of uncinariasis. These special eases have the eom-
mon defect that they refleet faithfully the pieture in intense eases, but
do not usnally portray the average case. So we determined to take
any number of cases in the daily clinie just as they happened to come,
and in a series of 127 out-patients we found 34 who contained albu-
min in their urine, a percentage of 26.7. These examinations were
made in persons who had never taken the anthelmintics, and from
this it ean be affirmed that about one-fourth of all cases of all grades
have albumin in their urine. Six of the 34 had a heavy precipitate
of albumin by the boiling test, and 5 had casts, }_“(‘l‘l{‘.l.‘ﬂ]l])v hyaline
and granular, with now and then a fatty or epithelial cast. =

Siceardi confirms these investigations of 1905 by stating as follows:

Nel miei casi le orine, sempre acide, contengono tutte, in traccei pin o meno
sensibili, 'albumina®

He failed, however, to find easts in his four cases. e attributes
the albuminuria, as do we, to a toxin.

——— =

!.’;"“hfm'ﬂ and Filn;:.. ?oﬁtmlu Med, mu]l Surg, Jonrnal, Vol, CLYI, No. 14.
= in my cases the urine, always acid, never failed to contain albumin in more or less
appreciable traces. f
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THE BLOOD.

The blood gradually loses color and consistency until in severe
cases 1t is pale, thin, and watery, resembling “ beef washi ? In-
stead of exuding in a globular drop it spreads out and runs down the
lobe of the ear so that it is often difficult to secure one of sufficient
size for examination.

Coagulation was observed to take place slowly, but it was not timed
exactly; neither did we attempt to study reaction, specific gravity,
volume of corpuscles, and volume of blood, owing to lack of time and

instruments.
TMEMMTIOBIN.

We used the v. Fleischl hemoglobinometer as a standard until 1905 ;
thereafter the Dare, as the latter is, after sufficient practice, just as
accurate and much more of a time saver.

Regarding the hemoglobin percentage as the best index to the

rade of the anemia, it was estimated in a certain number of cases
in each year's campaign up to 1907, when the variations to which it
was subject were sufliciently plain to us, and it seemed unnecessary
in view of far more practical work to eontinue our readings.

The following table will serve as a basis for a study of the changes
in the hemoglobin in this disease:
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In addition to the above, the hemoglobin percentage was estimated
in 579 cases at random in the clinic at Bayamon, representing all
orades of the disease, the percentage ranging from 9 to 101. The
average reading in these cases was 43.00 per cent. ' _

A few remarks regarding the various groups of cases into which
they are divided should be made that percentage variation be under-
stood :

Ponce series of 1899 —Medium and benign cases were not studied
in this series, therefore the average hemoglobin for the group is
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low. These cases ecould not be followed up, owing to a cnange in sta-
tion of Dr. Ashford shortly afterwards. Byl J

Ponce series of 1902.—This was really the first series m which
treatment was regularly carried out in each case. Beyond a few
general rules, the use of thymol in large doses for the expulsion of
uncinarise was neither explained nor very faverably commented
upon in the works of reference at the command of Drs. Ashford and
King. As a matter of fact, Thornhill’s and Leichtenstern’s terrible
experiences with thymol were recited with such earnestness that we
only dared to give the drug at rare intervals, and then with extraor-
dinary precautions, especially as the class of cases we had under
treatment were often extremely grave. The result was that the
average gain in percentage of hemoglobin was much less than it
should have been and the average days under treatment was very
unnecessarily, though at that time justifiably, long drawn out. In
the Ponce series of 1902 we divide our cases into the first group,
in whom blood records and histories were fairly complete, and into a
second group, in which only the Hb and differential counts were
made.

Utuado series of 1904.—In this series a settled policy was adopted
in the treatment of our cases, and 61 were selected, generally 1111}:11
among the sickest of our patients, for weekly examinations just
previous to each dosage with thymol. In this series the fruit of our
experience in Ponce in 1902 permitted us to give the drug boldly,
allowing, of course, for such modifications as only a physician is
authorized to male in the presence of numerous and serious complica-
tions of the disease, such as the administration of cardiac Htitlll]l|1] nts,
ete. Thus our results were infinitely better, and the time lost in
hospital was much less,

In these three series the bloed was made the chief objeet of our
research, and to this end very anemic patients were usually selected
for treatment in hospital. In the sueceeding series, however, the
observation of the blood beeame only a side issue,

The Aibonito series of 1905—Two chief objects now claimed our
attention; one, the counting of all uncinariee expelled after each
dose of each of the principal anthelminties, and the other, a study
of the urine before and after the administration of those drugs.
Therefore in these cases the anemia is not so severe, as a rule, nor was
effort made to retain the patient in hospital until a normal hemo-
globin was attained. Thus the average hemoglobin is greater, the
gain under treatment is less, and the number of days in hospital very
much less than in preceding series. The “urine” group is a set of
cases in which the urine was being studied ; the * thymol * group a set
in which the uncinariz expelled by that drug were counted ; and the
“B. N.” group is one in which betanaphthol was the anthelmintic.

The Rio Piedras servies of 1506 —While the entire commission took
part in the 1904 and 1905 series, only Dr. Gutierrez studied the Rio
Piedras series. In this series blood examinations, although made
for completeness, were not the chief feature of investigation. but
rather the effect of the recently recommended eucalyptol treatment.
When the latter object was accomplished, the patients,if they had not
alveady left the hospital because of the severity of this so highly
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recommended anthelmintie, were discharged before their hemoglobin
had touched the normal point.

NOTABLE CASES IN THE VARIOUS SERIES.

In the 1902 Ponce series a hemoglobin below 10 per cent on admis-
sion was seen in three cases; one with 7, one with 8, and one with 9
per cent.

In the 1904 Utuado series three such cases were seen, all with 9 per
cent hemoglobin. A

In the 1905 Aibonito cases, one case presented 8 per cent, and one,
the lowest we have ever seen, had but 4 per cent hemoglobin.

In the Rio Piedras series, two had but 8 per cent hemoglobin,

The average hemoglobin of our hospital cases herein detailed, over
90 per cent of which were of a nm:!erﬂt@, intense, or very intense
orade, was 30.9 per cent. The average of our 579 Bayamon out-
patient cases was 43.09 per cent hemoglobin. These two percentages
may be accepted as fair basis on which to caleulate the average hemo-
olobin of the enormons mass of anemics in the years which initiated
our worl, 1904 and 1905. :

It is to be here most strongly emphasized that in the percentage of
hemoglobin and the relative number of eosinophiles we have, as far
as the blood is concerned, two keys to the actual condition of the
patient. The nse of the hemoglobinometer gives us practically all
the information necessary in the examination of the blood, save that
obtainable from a differential count. We have long since come to
the conelusion that the counting of the red blood ecells, while inter-
esting nd scientific, is of little practical importance in the clinical
examination of the blood in this disease, as the deleterious effect of
the poison i1s most keenly felt by the hemoglobin.

The hemoglobin falls before the red-cell count and may even reach
30 per cent before much change is noted in the reds. (See cases 60,
64, and T1, first group, Ponce series, 1902, appendix.) This is one
of the reasons why we can not think with Boycott and Haldane that
a low hemoglobin is practically all a matter of hydremia. While we
have had some cases with a color index exceeding 1, the average of a
large number was 0.5, and thus uncinariasis can not ordinarily be
confused with pernicious anemia. :

[Inder treatment, the hemoglobin is usually outstripped by the red
corpuscles especially if the former rises slowly. In some cases they
move parallel. The influence of a few parasites over the hemoglobin,
after the majority have been expelled, is widely different in different
persons.  In some it will rise but little until all worms are expelled ;
even a few, not sufficient to show ova in the stools except on repeated
examinations, may keep it down. We have often observed a rapid
vise after a judiciously timed dose of thymol under these eircum-
stances. . On the other hand, of course, the normal is often attained
while the fecal specimen shows ova.

THE RISE IN HEMOGLOBIN UNDER TREATMENT.

It is well-nigh impossible to diseuss the changes found in the hemo-
globin in uneinariasis without referring to its behavior under the
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specific drugs employed for its cure. The following table will serve
as a basis for our remarks upon this subject :

URINE CASES.

Hemo- | Hemo- Days | Number
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1 These two cases did not have their hemoglobin percentage taken on admizsion and
hence are execluded in caleulating the averages.
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THYMOL CASBES-—Continued.

Hemo- | Hemo- D Number
Drug globin globin ..mﬁ?} of un-
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If there is one thing more than another which atiracts the atten-
tion it is that the number of parasites harbored and the hemoglobin
do not seem to follow any hard and fast rule in their relation, the one
with the other. To further emphasize this point, which is an im-
portant one, let us refer also to the following table, in which the
worni-count cases are divided, according to the percentage of their
hemoglobin, into four elasses which may be considered as representing
the very intense, intense, medium, and benign grades of the anemia.
Here one would expect to find, if intestinal hemorrhage were the chief
cause, a greater consonance between the number of worms expelled
and the intensity of the anemia, but compare cases having almost
identical initial hemoglobin percentage and see the widely differing
number of uncinarie they expelled. If it were at all doubtful that
all worms were not expelled 1n the series or that all which were ex-
selled were not counted, the position taken would be a weak one,
it knowing as we do that these counts, which we alone made, are cor-
rect, and that the patients’ evacuations were carefully checked by
ourselves and perfectly trustworthy assistants the table has an un-
usual significance. We do not pretend to say what poisonous prod-
uct of unecinariz does this, but we can not understand how uncinarial
anemia can be produced principally by the direct loss of blood, judg-
ing from our own experience elsewhere described, even conceding
the additional fact that there is a substance secreted at the site of the
*“bite” which prevents the coagulation of blood and permits eon-
tinued capillary hemorrhage and that frequent change in the feeding
ground of the worms multiplies these wounds. Tt is begging the
question to say that at times blood is found in the feces, occult or
formed, when not only ourselves but others (notably Siccardi and
Spargella) have found this to be the exception rather than the rule.
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We have not sought occult blood for reasons given, although we now
wish that we had done so in view of the fact that certain Italian
authors have often failed to find it, but the color of feces means some-
thing as does this tabular data which we do not offer as proof that the
anemia is not the result of the direct loss of blood from hemorrhage
but only as a piece of strong circumstantial evidence that there may
be another factor in the pathogenesis of this anemia.

Number of uncinariae espelled in persons awith very intense, intense, medinm,
and lght grades of anemia,

AIBONITO SERIES; BETANAFHTHOL AND THYMOL GROUPS.
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Rio Piedras caszes,
FIRET GROTUP,
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These cases were not followed sufficiently long to ascertain whether
all uncinariae were expelled or not as the patients ran away from
hospital or felt so much improved as to be able to return to work and
could not be persuaded to stay.

With regard to the average of the out-patient clinic and the changes
in the hemoglobin in such patients, we will refer again to the 579
Bayamon cazes. In that series subsequent hemoglobin readings were
made on 423 with the following results: Three hundred and seventy-
one gained from 1 to 71 per cent, average gain 21.34; 45 lost from 1
Lo 16 per cent, average loss, 5.04: T neither gained nor lost. It must
be Iill(ii!l‘.‘-itﬂﬂl:l that they were under treatment and observation vary-
ing lengths of time and few over six weeks,

The rise in hemoglobin is not a regular ascent, but subject to
marked variations in the same individual. It may fall just after the
beginning of treatment or fall after rising considerably, then con-
tinue to rise.  In the above 423 cases at some time during their course,
15 rose after falling more than 3 and 38 fell more than 3 after hav-
ing risen. Had those of the latter group and the 45 which lost been
taken later, they might have shown a net increase.

This irregular course was also manifested by the special cases in
the Utuado series of 1904. In 42 of them the hemoglobin reached 85
per cent or above, averaging 100.38 per cent. A weekly rise of 20 to
30 per cent was not uncommon and in case 58 of that series it rose
42 per cent. The patients looked and felt correspondingly improved.
We believe that two factors may be here engaged.

(1) That the blood regenerating organs, working overtime to offset
the deleterious effect ﬂ? the parasites and being relieved of much
opposition by the removsl of a large number, produce a rapid actual
merease,

T,
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(2) While not agreeing with Boycott and Haldane that it is all
a simple hydremia, vet it would seem from their experiments that
there iz more or less inerease in the volume of the blood, and
that during progress of cure this condition is more or less rapidly
remedied, producing a relative increase.

A very noticeable peculiarity of these low hemoglobin percentages
is that persons with as low as 16 to 20 per cent can and do keep at
their accustomed labor. It is painful to witness but it is a faect.
Boycott and Haldane note this also, but attribute it to what they
conceive to be a hydremia. They state that, were the blood reduced
in fact as it is apparently demonstrated by the hemoglobin percent-
age, work would be suspended long before such low percentages were
reached. These observers give a series of experiments to demonstrate
that the total oxvgen capacity of the blood was only slightly, if at
all, decreased. They wers obliged to use almost as large a quantity
of CO to saturate the hemoglobin in anemies from uneinariasis as in
a normal person. In other words, the total oxygen capacity was re-
duced by only 11 per cent and the volume of the blood was increased
by 94 per cent. They deduced that in place of anemia there is really
a hydremic plethora and that hemorrhage can not be the cause of the
blood condition, as by hemorrhage there would be a reduection in
hemoglobin and the CO necessary to saturate it would be much less
than is actually the fact. They class uncinarial anemia in this regard

with chlorosis.
RED CELLS.

The following table shows the average red-cell count in each of
the series in which the red cells were counted. They are grouped
according to the percentage of hemoglobin into very intense, intense,
moderate, and light grades of anemia.

Average red-cell eount.

Series, Beries, Series, Serles,

romese, one, Utnado, Rio Pie-

1594, 152, 154 dras, 1904,
Number cases with 20 per cent Hb. and less. . .......... 11 17 26 )
Average red cells per c. M. .. .oveererrrnsasnnrnnnnans 1,593, 847 I 1. 632, 44 1, 716, G27 2,372, D44
MNumbser cases with from 21 to 30 percent Hb. .. ... ... gl 12 ) 3
Averagered cella per oMM . - .o o l.oono il 2,062,537 | 2,832,755 | 2,608, (04 3, 148, 266
Number cases with from Sl to 60 percent Hb. ... ... oo 14 14 7
Averapered celly per comm. L e B J 03427, ME | 3, 259, 600 4, 382 KR
Number cases with more than 60 perecent Hb. ..., .....0. ..I.. 1 3
s a1 B | e leaeranennsnal d;A52 000 5, 080, BEs
o] N O R S e s e 5| 43 il F
Average Hbh. per cont these casea. ... .. .. _........| 0. 4 251 24.3 | 33
Average red-cell count, all casts. . o cvnnnen e 1,776,188 | 2,551,703 | 2. 406,427 | 3, 487, (48
Kxemgaootor e ... Coollil i i el 0. 57 0. 49 0. 50 0.47

| ;

A much more profitable way of studying the influence of the dis-

Here

ease upon the red-cell count is seen in the following table,
only the 61 Utuado cases are considered, as they are the only ones
with a consistent weekly blood record. The count on admission with
corresponding hemoglobinometric reading is compared with the
same data on the occasion of the first count not falling below the
normal of 5,000,000 per e¢. mm. and with the highest red-cell connt,
noted in the course of the disease during its treatment. In addition,
the number of days of treatment required to bring the red cells to
normal is shown.

TT759°—8. Doc. 808, 61-3——0
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Serics, Utyado, 1904,

First count not showing a re- | Highest red coll count
(On admission. duction in cells, with noted, with hemo-
hemoglobin of that date. globin on that date.
Case, 2
Demo | Red cells. | Heme | peq cells. | D Hemo- | Red cells.
globin. * | globin. . Bys. globin.
33 | 2,068,000 67 | 5,261,600 | B3 T, G35, 200
a8 | 3068, %00 | a7 | 5,400, 000 15 66| 6 632,000
25 | 3,640,000 108 | &, (-8, 800 7l 103 &, (45, 300
28 | 2, 656, 000 41 | 5,066, 400 20 B2 16, T2, (O
45 | A4, 432, 000 T 5, 506, 400 22 iy 5, 55, 200
22 | 2,288 000 66 | 5,020, 100 65 06 5,020, 100
10 | 2,266, 640 25 | 5,000, 000 o2 76| 6,755,200
a4 | 2,202, 800 47 | 5. (M8, 2 a8 i) 6, T24, (00
20 | 2,500, 000 58 | 5,372,800 50 58 | 5,372,500
20 | 3,195,520 41 | 5,901, 600 39 104 6, 724, (0D
32 | 2. 656,000 60 | 5, 600,000 58 80| 6,400,000
25| 2,508,640 ). .. .ooo.. e e e Py i e
| 1,226, 400 05 | 5,062, 800 BT 109 | 5,190,400
16| 1,551, 200 59 | 5,238, 400 43 o i, GRS, (0D
11 | 1, GOS8, 800 a0 | 5,382, 160 36 87 T, 400, ()
2001, 656, 000 B | & 320, 000 a1 L] A3, F20,
- (TR | SRR ) L e Al S [k e
16 | 1,584,000 R0 | 5,492, 500 (T 82 [ 5,705,200
2% | 3,480, 000 54 | 5,78, 400 1 103 | 7,088, 000
22 | 2,076,000 70 | 5,284,000 26 70| 5,284,000
13 | 1,240,000 102 | 5,040, D00 T (14 5, (K0, O
12 G54, 000 75 | 5,064, D00 i 7l 5, 624, (00
14 | 2,372,800 G0 | 6244, 000 a6 [E1] 6, 244, (00
26 | 2,195,200 75 | 5,088, 000 0 i 6, 4400, (N
20 1,06, G0 51 | 5,017,600 b 100 3, 184, (0
B2 | 2,420,000 A1 | 5,280,000 o2 85 | 5,536,000
27 | 2,288,000 62 | 522,000 20 L] 6, 300, 40
11| 1,616,000 54 | 5,124,000 b 73| 6,430,400
o (LT ) R R e ] | el st LS
24 | 2 581,600 0, 10, 600 35 108 | 6, LOG, 600
= 2,216,000 5, (24, 000 4 83 A, (24, 000
19 | 1,597,600 5, 184, 000 76 86 | 5,184, 000
L] T e e ] I s
24 | 3,137,600 5,075, 200 43 G0 £, T, (K
o (e - p R L (SRR S e ) R | L e e
12 | 1, 160, 000 5, (65, 000 3 1001 | 5, 136,000
15 | 2,468, 000 5, 044, D00 49 BT | &, 00N, 000
10 S, 000 5, 354, 400 70 85 | §,354, 400
13 | 1,820,800 5, 709, 600 &7 a2 | 6,088 800
21 2N, 000 5,312, 000 58 54 3, 844, (0
o 1,634,000 5, 016, D00 5 101 &, 1240, MKk
B B R RS R e | ] | e [
O L B e e e e e e e s L SR R
40 | 3,081,600 5, (84, 000 bl 00 | 7,724,000
16 | 1,770, 000 S ] e e e e e
a5 | 2,732,800 13, K5, 000 b1 B5 | 6, RS0, O
32 . 1495, 200 5, D), D00 ™ 102 6, 261, G0
26 | 2,517,600 b, 492, 800 15 102 7, (08, S0
S b IR D B s s e i e Nt m i e f e et ANk
27 | 2,00, O 5, 832, 800 ] 102 &, B33, BN
20 | 2, 160,000 5, 201, 600 43 53 5, 524, 000
a5 | 3 741600 5, 386, 400 ) 76 [ 5,386, 400
25 4, 128, (0 b, 337, GO0 2 106 6, 097, GO0
40 | 4, Z36, (N0 &, D, DK 36 104 5, 506, (00
39 | 2,560, (00 5, 245, 000 b 106 5, 368, SO0
33| 3,221,600 i, 061, 600 43 a7 i, D61, 00
56 | 5,025, 600 3, 025, 600 5 a3 i, 200, (00
G5 | A, 352, 000 8, 36, 400 .} 107 5, 346, 400
18 | 1,212,500 |. - e e
19 | 2,360, DM |,
L (o | e IR SR S St
Averaga. ... ... 24 | 2, 406,497 |. 57 | 5,304,587 44,6 | §7.3 | 5,088, 030

Taking all grades of the disease as encountered in Porto Rico, the

average on admission is too low, as our ex

reds are relatively less decreased in the milder cases,
Under treatment, the produetion of red eorpuscles proceeds rapidly,
reaching and exceeding normal some time before the hemoglobin.
While for 80 per cent of these cases an average of 62 days were re-
quired to bring the hemoglobin to 80 per cent or over, the remainin
20 per cent of the cases not even attaining that percentage, only 44.

rience has been that the

e
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days were needed for the red cells to reach and to pass 5,000,000 per
emm. An interesting feature of this table is the tendency under
treatment for the red cells to rise to a surprising number in excess of
5,000,000 per emm., and this often while t}:e hemoglobin lags well be-
hind below normal. This rise is only seen a brief time, as a rule, as a
fall to normal usually oceurs very rapidly. The rise is probably due
to the microcytosis which occurs as a result of specific treatment. In
this connection we wish to state that blood platelets inereased in num-
ber, at times enormously, as the condition of the blood improved. No
counts of these cells were made, but unusually high numbers are to
be found in our clinical histories of these eases.

As the anemia progresses, the cells become polychromatophilic and
show poikyloeytosis. We have never seen these conditions absent in
severe cases, Macrocytes and microcytes are constantly seen in such
cases, and while, as a rule, the latter are more numerous, the former
often predominate, especially in severe cases before treatment, and,
with oval forms and megaloblasts, present a picture very suggestive
of pernicious anemia if.only the stained smear be depended upon for
diagnosis. The assertion has been made that this secondary anemia
may become pernicious, but while uncinarial anemia is often per-
nicious in the sense that it is frequently fatal, and sometimes even
when all parasites are expelled, owing to a more or less complete
exhaustion of the hemopoetic organs, this is not pernicious anemia.
We do not believe that true pernicious anemia can be the result of
uncinarial anemia; were this so, the severe cases we relate in this
work would have, at least some of them, failed to respond to specific
treatment.

One who makes a diagnosis of pernicious anemia in a case which
fails to respond in several months to specific treatment that has re-
lieved the patient of all uncinariz should see that same patient after
9 months or a year.

Normoblasts are fairly common and in many instances increase,
while megaloblasts show a tendeney to diminish under treatment.
There is little doubt in our minds that at irregular intervals in prae-
tically all cases there are showers of normoblasts, The megaloblasts
are seldom very large. Macrocytosis also gives way to microeytosis
as improvement is noted. The extremes in size of both classes were
often seen in bad cases.

In 51 of the 61 Utuado cases our notes on the blood refer with great
care to the degree of poikilocytosis, polvehromasia., macrocytosis,
microcytosig, and to the number of normoblasts, megaloblasts, mye-
locytes, and stimulation cells. Omitting the last two, which will be
considered under the caption of lencoeytes, the following summary
will establish the frequency of departures from the normal in this
regard for grades of the anemia which these cases represent:

Summary of notes on changes in red blood eclls in 51 cases of the Utuado series,

Poiky- Poly- Ma- Mi-
Change. locytosis. chromasia, erocytes, | crocytes,
L e e s s o bdaa s i s | 1 5 3 i
Slight ...... B e T | 5 e
M?::; ................................................................... e it b 4
erate. .. 16 14 a1
ﬁu:keﬂ-,,, 2 e s e Eﬂ
MY L e 22 o5
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In 32 cases of the 51 the predominance of macroeytes over miecro-
cytes and vice versa was distinctly expressed. The microcytes pre-
dominated in 19, the macrocytes in 13.

Normoblasts were found in 30 of the 51 cases; the average number
per emm was 67.9. It should be explained in this connection that in
each case where normoblasts were noted the highest number appear-
ing throughout the case was taken in caleulating this average. The
same should be applied to our remarks on the megaloblasts. Tigh
normoblast counts were 173.6; 102.4; 268.8; 153.6: 217.6 per cmm.

Megaloblasts were found.in 11 of 51 cases with an average of 54.6
per ecmm per case. The megaloblasts exceeded the normoblasts in
number in four of these cases.

The 10 cases of the Utnado series which are not included had the
simple remark, * usual blood changes,” so that, although they could
nln}t be included in the statistical data, they were all similar to the
above,

(Cases in this series of especial interest are the following:

Unusually low red cell count.—Case 22 (984,000 per emm) ; case
33 (754,400 per cmm) ; case 38 (880.,000) ; case 59 (964,000 per cmm).

Stained smear resembles pernicious anemia.—Cases 12, 50, and 59
are perfect pictures of blood of pernicious anemia.

Case 15 had one enormous macrocyte, 20 microns in diameter,
among many others not quite so large. In this case macroeytosis was
found. Later the picture changed to that found in chlorosis with a
predominance of smaller red blood cells,

Case 17; one-third of the red cells were oval and abnormally large.

Case 18; macrocytes very large.

Irregularity in size of reds—Case 10 had hardly a single normal
sized cell.

Cases 34 and 52; changed from maecrocytosis to microeytosis under
treatment.

Cases 38 and 48; macrocytes and microcytes about equal in number
on first examination ; later, in course of treatment, microcytosis made
itself evident.

Especially interesting cases in the Ponce series are:

Series of 1899.—Case 2 had a color index of 1.43 and the lowest
count of red cells ever made by us, with the exception of one recount
in case 10, same series. This ease could have been well confounded
with pernicious anemia as there were many macrocytes, poikyloey-
tosis, polychromasia, and 46 megaloblasts per emm. It is true that
there were at the same time 144 normoblasts per emm, but variation
in this regard is not so unusual in essential anemia.

Series of 1902, first group.—Case 13 gave a red cell count of 960,640
per cmm ; case 15 gave 904,370,

THE LEUCDCYTES.

We are unable to demonstrate a characteristic lencocytosis in
uncinariasis. In the majority of cases the number of these cells
lies somewhere between 5,000 and 10,000 per c¢mm, and often
in chronie cases of long standing there is lencopenia. There is gen-
erally some other reason for lencocytosis, save in certain cases toward
the end of their convalescence. Tt may be seen where mazamorra has
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roduced extensive eruption, or an increased volume of the blood may
influence the count as in the case of red cells, The differential counts
of leucocytes were made in the usual manner,

In 1899 the Ehrlich triacid stain was used; in 1902 and 1904 the
Jenner stain was employed as a standard althongh Wright's, Leisch-
man’s and Goldhorn’s were frequently used in especially interesting
cases: in 1906 the Teideman stain was the standard. Of the stains we
have used, the Jenner was found to be the most stable in this country
where the light is strong and the humidity great, and it gave most
excellent results as prepared by ourselves. The more modern stains
are better for fine nuclear changes and for this purpose they were
used, but they last only an incredibly short time in Porto Rico and we
were obliged to have frequent supplies forwarded us from the United
States to replace those already deteriorating. o :

Only 250 leucocytes were counted for a differential, but it is believed
that this number gives an exceedingly close estimate of the actual
percentage. :

In marked cases, there is a decided degeneration of lencocytes. This
was most marked in eosinophiles, but very common in polymorpho-
nuclear neutrophiles and in large lvmphoeytes. Pale, shredded cells
were found; nuclei without protoplasm and others with only a few
granules to distinguish their neutrophilie character: vaenolation of
nuelei: fragmentation of nuclei, etc. Not only this, but frequent
instances of mitosis (or apparent mitosis) in both eosinophiles and
polymorphonuclears were noted. Neutrophiles were sometimes under-
sized and almost bereft of granules or oversized with large granules.

EOSINOPHILES.

‘The chief interest centered around the eosinophiles in all of these
differential counts. It will be profitable to quote our remarks in the
report made of our 100 cases in Ponce in 1902:

Before drawing coneclusions, let us classify, in so far as possible, the cases
in which the differential counts were made:

1. Cases showing eosinophile count of less than 15 per cent, but more than
10 per cent. These may be subdivided into:

(a) Those with but one ecount on admission and before treatment, vis,
cases 1, 14, 20, 32, 33, 74, 81, 88, 93, 05.

(b)Y Those with two counts, one hefore treatment and the other after treat-
ment had expelled a great number of unecinarie, showing a rise in the second
eosinophile count over that recorded on admission, viz, cazes 2, T1, 86,

(¢) Same ag b, but that a fall or no change is noted In the second count, viz,
cases 65, 70, 80

2, (Cases showing an cosinophile count of less than 10 per cent:

(a) Those with but one connt on admission and before treatment, viz, cases
5, 24, 28, 36, 49, 62, 64, 756, 76, 87, 91, 92.

{b) Those with two counts, one bhefore treatment and the other after treat-
ment had expelled a large number of uncinarise, showing a rise in the second
eosinophile count over that recorded on admission, viz, cases 3, 13, 68, 84, 55,

{e) Same as b, but that a fall in the second count is seen, viz, case 69.

3. Cases showing a high eosinophilia (above 15 per cent) before treatment,
vig, cases 22, 23, 60, 61, 66, 67. 90, 98,

4. Cases showing a high eosinophilia (above 15 per cent) some time after
beginning treatment, but without a count before treatment, viz, cases 4, 15, 19,
40, 41, 42, 43, 57, TT.

5. Cases showing low eosinophilia (below 15 per cent) under the same con-
ditions, viz, cases 8, 12, 44, 78, 82, 83.

6. Unclassified cases, viz, cases Y, 17, 18, 29,
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From this data we may, with eantion, make the following deductions:

({A) TUnecinariasis is a dizease marked at some period of its course at least
by eosinophilia. In all cases a proper interval, generally a week, was left
after administration of thymol to insure its thorongh elimination that the
differential count might not be influenced by the drug, other well-known causes
of sosinophilia being absent.

(B) In those who have suffered but a short time from the disease, or
whose blood regeneration is still active, a high eosinophilin is to be expected.
Such cases are 23, 61, 66, 67, 90, Case 22, with 16.8 per cent, and case 08,
with 17.3 per cent, are exceptions to this statement, yet they can hardly be
snid to negative the rule, as they are but little above the arbitrary limit of
15 per cent.

() In chironic uncinariasis or in those who have been for a long time subject
to profound anemia. the eosinophile count is more apt to be low than high.
An exhausted or malnourished condition of the bone marrow may explain this
condition. Such eases are those cited under headings 1 and 2, and possibly
others,

Apparent exceptions to this rule are cases 5, 18, 62, and 74, but the state-
ments of patients are often inexact concerning the beginning of the disease;
in fact such data are most ditfeult to determine on account of the insidious
onset.

(D) After treatment in chronic cases and in those in the later stages of the
disease, a rise in eosinophiles may be expected and is of good prognostic import.
1t may be due to 1 more active regeneration in the bone marrow. Cases illus-
{rating this arve 2, 3, 13, 68, 71, 84, 86, and probably others in which the data
are lacking which would enable us to include them.

(e) When, however, there is a fall of eosinophiles, accompanied by lack of
improvement in physical signs, death may often be the result. Care must be
taken to distinguish this fromn the final fall in eosinophiles which marks the
establishmeni of the blood equnilibrivm and the return to health.

In general, also, a slow rise of eosinophiles marks a long convaleseence, as is
frequently seen in the old, whose recuperative powers are limited. Illustrative
cases are 12, 44, 69, T8, 82, and 89, Cases 12, 69, and 82 are improving very
slowly: case 44 is almost sure to terminate fatally. In case TS the patient
nearly died during a period corresponding to an eosinophile count of 1 per cent;
case 50 remaing unimproved.

Cas=es 22, 24, 49, and 76 all terminated fatally, and, with the exception of case
22 all the patients had a very low eosinophile count.

While this was a eareful study, it had the disadvantage of having to
r_'[-el](!n{] on irregular blood data. The WE[‘.H}' differential counts of
the 61 Utuado series do away with this source of error and give us ideal
data npon whick to base a corroboration of the conclusions of 1902.

Of these cases, 34 had a rise in eosinophiles under treatment and
upon their recovery were discharged with a higher eosinophile per-
centage than that with which they were admitted to the hospital.

Seventeen showed a rise under treatment, with a subsequent fall to a
percentage below that which they possessed when admitted. They
were generallv eases whose fall in eosinophilia corresponded to the
final fall to the normal blood count on recovery.

This gives a percentage of 87.9 of 58 cases who did not die in wnom
a rise in eosinophile percentage oceurred under treatment. In gen-
eral these rises were remarkably high.

Seven cases showed a fall in eosinophiles under treatment; 2 of
these were cases of concomitant tubereulosis pulmonalis and 1 was
a light case of uncinariasis.

Of the 3 that died, cases 17, 33, and 42, none had eosinophilia
on admission and in 2 the eosinophile percentage they had on ad-
mission went down under treatment. Case 33 is an example of a
favorable blood reaction eut short by death from an accident, viz, a
sudden and immediately fatal edema of the brain.

mia
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The following cases never had an eusinnll:;hila percentage reaching
10 during the entire period of their stay in hospital : Cases 12, 13, 17,
18, 23, 25, 35, 38, 42, 46, 53, 58, and 59. Of these cases, 12 and 23
were tuberculous, 17 and 42 died, 18 was extremely stubborn in his
recovery and was expected to die on several oceasions, and case 58 was
a slight case which can not be considered in the light of what has been
said.

Therefore we feel ourselves justified in reiterating our conclusions
of 1902 suceinetly as follows:

1. Very severe chronic cases with poor resisting power and ex-
hausted blood-making organs have little or no eosinophilia.

2. A rise in eosinophiles is generally found in cases which progress
favorably and should influence the prognosis,

3. If very severe cases, presenting little or no eosinophilia, fall in
their eosinophile percentage without improving in their general con-
dition the prognosis for such a case is less favorable.

In general good resistance to the poison of uncinaria is expressed
by eosinophilia. The cases found in the Utuado series of 1904, being
nearly all severe, gave an average of 10.8 per cent eosinophiles before
treatment was begun and an ultimate percentage, after all treatment
was concluded, of 13.7.

But the most interesting feature of these differential counts is
vevealed in the average of the highest eosinophile percentages during
the course of the treatment ; this was 21.24 per cent,

As 42 of the 61 Utuado cases were completely cured at the time of
the last count, and 15 were nearly so, it is clearly seen that the num-
Ler of uncinariz has nothing to do with eosinophilia directly. Asto
the oft-cited remark that eosinophilia and Charcot-Leyden crystals
inerease and fall together, there are cases which fail to show such
relation.

The eosinophiles behave in the most extraordinary way in the
course of cure, There seems to be a general rise to a certain percent-
age, varyving according to the individual, after which a fall to normal
takes place. This fall to normal may occur before the patient
reaches a normal hemoglobin percentage or may be delayed until
some time after cure. In this course of rise and fall, great undula-
tions may take place in the curve, which as yet seem to be difficult
to explain.

The eosinophiles which we have seen in this study of the leucocytes
are almost always larger than normal. Sometimes they are very
large and tend to degeneration, apart from their evident fragility seen
in preparation. The granules are also very large. Myelocytes are
more frequently eosinophilic than neutrophilie.

The following table gives a detailed account of the number of lenco-
cytes per emm, the corresponding hemoglobin and the eosinophile
rnl'umliag}n& before treatment, the same data on the occasion of the
nghest eosinophile percentage registered during the course of the
case and after all treatment was concluded.
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below 10 microns in diameter, and all large above that size. There
seems to be a decided tendency to increase in the proportion of large
lymphocytes in some cases.

“BTIMULATION CFLLS " OoF TURCK.

These cells were looked for at first, but were counted as lymphocytes.
In two or three weeks, however, after beginning our special eases in
Utuado we began to note them separately and many fine specimens
were seen. Their great irregularity in appearing does not lead us to
think that any deductions can be made concerning them in this dis-
ease. They were present in 49 of 51 of the Utuado series and their
average percentage was 4.8,

MYELOCYTES,

In 43 of 51 ecases in the Utuado series myelocytes appeared. The
average percentage of these cells was 1. They were generally eosino-
philic, as above stated.

BASOPHILES.

These cells appeared to be increased at times. Basophilic granules
appeared rather frequently in lymphocytes.

In general coneclusion, we cite the average percentage of the four
chief classes of leucocytes in 29 cases before treatment was begun, and
in which 10 per cent of eosinophiles or over was observed :

d 1 1 e e e o 17.1
Polymmorphonuclenrs oo e e g O U NN oo o s 64. 5
U E o TR R e e e o A s e R e e 16. 3
Tares erpliadrberi- . oo o T 8.6
96. 5

B T T S e e e R ey S 3.0
1060. 0

According to Ewing the total leucocyte count may vary, in nor-
mal blood, between 24 and 29 ; according to Cabot, between 24 and 38,
Our total is 24.9, which rather approximates the lower than the higher
limit, but is still within the normal. Our percentage of small lym-
phocytes is lower than normal according to both authorities, and our
percentage of large lymphocytes is decidedly above the maximum of
normal, according to Ewing. Therefore it would seem as though the
large iymphoceytes had gained at the expense of the small,

The polymorphonuclear neutrophiles seemed to have lost decidedly
(normal, 62 to 70 per cent—Cabot; 70 to 72 per cent—IEwing), and
the eosinophiles to ]h:n'e gained about what the first named have lost.
As will be observed, there is generally no eosinophilic leucocytosis.

NERVOUS SYSTEM.
THE MENTAL CONDITION.
~ Over all the varied symptoms with which the unfortunate jibaro,
infected by uncinaria, is plagued, hangs the pall of a drowsy intellect,

of a mind that has received a stunning blow. There is, to us, no one
symptom at once so characteristic and so pitiable. A benumbing in-
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fluence seems to be exerted on the mental faculties even hefore anemia
and heart changes are noted. There is a hypochondriacal, melan-
choly, hopeless expression, which in severe cases deepens to apparent
dense stupidity, with indifference to surroundings and lack of all am-
bition. We believe the expression of countenance in a well-marked
case, together with puffiness of the face and the peculiar color, to be
very suggestive and not common to all anemias. Many of our
patients stated that they eame to our hospital expecting to die.

There 1s but one way of portraying the facies of an uncinarial
anemic and that is to recount case by case the actual words used by
us in deseribing their facial expression when they first came under
our notice. This has an especial value because the terms used were
employed under the most varied conditions and the observations are
separated by long periods of time.

The Ponce gericg of 1804,
Heavy, leonine,
Very dull; he can not understand the simplest question.
Very poorly developed mentally with a pasgive expression.
Intelfect limited.

The Ponce series of 1902,
Hypochondriacal,
Massive, characteristic, stupid.
I"assive, quiet, pleasant.
Apathetic,
Stupid.
Most decided apathy.
Placid.
Ligtless.
Very downeast and passive: takes Interest in nothing.
Exceedingly dull of comprehension,
assive,

The Utnado serics of 1904,
Cast down,
Yery typleal facles,
Miserable and cast down.
Hypochondriacal.
Very peculiar, half sullen, half melancholic expression.
Melancholy and dispivited, with a hopeless, staring expression,
Sad and dispirited expression,
Dl and torpld, always lamenting his poverty and sickness,
Diigpirited and lifeless,
SBtaring.
Beyond description ; very hypochondriacal ; completely hopeless and querunlons.
Neurasthenia of the worst =sort, with a worn, dissatisfied, exeited expression,
Depressed, anxious, and hypochondriacal.
Had and dispirited,
Extremely despondent,
Hypochomdriacal ; very peevish.
Depressed and quiet,
Almost melancholie,
Downeast and apathetic.
Stupid and depressed,
Croningd,
Usnal hopeless expression.
Diepressed and hysterical.
Melancholy and lifeless,
Downenst and hypochondriacal, with a bewildered alr.
Great mental depression; seems stupefied.
Weazenad,
Weazened and woeful,
Very melancholic.
Bewildered aud downeast,
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Cast down and lifeless,

Obtunded intellect ; apathetiec and timid.

Bewildered.

Pleasant.

Stopefied ; dazed.

Very depressed and nervous.

Deeply suspicious of the doctor and prepared for the worst; hopeless.
Depressed and lifeless,

Old : drawn: pinched ; appearing to be about 50 years of age (is 30).
Passive,

Very dull; frightened.

Indifferent and lifeless.

Dull, morose, and apathetie.

Very nervous.

Pieture of misery.

Sad and lifeless,

Very dispirited.

With this data as a basis we can certainly describe the vietim of
uncinariasis as a man who has the appearance of being * drugged.”
To further emphasize this description, the following dialogue be-
tween the patient first applying for treatment and his physician may
be of interest because it is so typical:

What ig your name?

Umph?

I say, what is your name?

What is my naae?

Yes: what is your name?

J .,

Juana what?

Juana Maldonada,

What is the matter with youn?

What is the matter with me?

Yes: what is the matter with you?

I get tired.

Where do you live?

Who—1?

Yes; you; where do you live?

Over there (pointing toward the mountains).

In what barrio?

In what barrio?

Yes: in what barrio?

El Asomante. [ Ete., ete.)

Let it be understood that this is a typieal case, rather severe.
That the stupidity is merely apparent is seen from the almost uni-
versal fact that on being cured these questions are promptly and
intelligently answered. The jibaro is not at all stupid; he is astute
but unschooled, and the vast majority are not as slow to understand
as the example given; but for the very reason that this is a frequent
example of what we mean by apparent stupidity we have cited it.
In addition it will be noted that the question is repeated in the same
words as those used by the examiner. This echolalia is a very notice-
able symptom indeed.

While this examination is going on the distinct effort made by the
patient to concentrate his attention on what is being said to him is
really painful, as it is clear that if the question were not repeated
with an emphatie, decisive air it might never be answered. Here,
again, we note another bit of evidence: In the severest forms true
dream states occur, and they have to be veritably awakened to
answer. Another mental condition is amnesia. Patients who have
been stolidly staring at us while we were explaining how the medi-
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cine should be taken will beg us to write it down, “as T can’t remenn-
ber the simplest thing,” with a silly laugh. In bad cases there is
real paralysis of thought. Their undecided timid mien bears out
their mental condition; when they are given their instructions as to
how the medicine r-~.~h¢:1~!1]{I be taken, ete., they have to be told to go
away and get it, signaling sm‘erﬁl times the place. H pochondria
in the midst of this narcotic state is a curious interpolation, but it is
nevertheless a very palpable fact; their expression frmuent]v shows
it, and their remarks prove it. ’t[elancholm or, as a Porto Rican
alienist puts it, © pseudomelancholia,” is extremely common, and
tinctures the mental state of nearly every one of those whom we are
authorized to consider as suffering mentally from the effects of
infection.

This is the mental state of the man whom many an unjust foreigner
labels lazy, lacking in initiative, stupid, tlegener-lte ete.

From this [iF]IIﬂT‘I‘llJIE state of mind it is but a step to more pro-
nounced neuroses. First and most common is the well-known
“ataque ” or “mnervous attack.” All “ataques” are not caused by
uncinariasis. There are the usual quota of highly nervous people in
the island common to all southern countries, but the majority of such
cases in the otherwise stolid jibaro are due to uncinariasis. When a
woman of the monntains gets an ataque everyone turns in to help,
and between all talking at once and trying to do things for her she
reaches a state, if not cataleptie, at least one very similar. Preceded
by a period of melancholia, suddenly a loud, long cry or a series of
eries 1s emitted, and the patient falls (curvfu]l*,f} stiffens out, becomes
purple, rigid, quu:t immovable, only to ful]tm with a series of clonie
convulsions thereafter. This latter stage is prolonged way beyond
the usual time of an epileptic attack, which it roughly simulates, and
all neighbors and friends pile on the unfortunate patient to imld her
down. Now succeeds a period of logorrhea, in which the patient
tells the most remarkable stories, displaying a loquacity entirely at
variance with her normal character, uses the most vile and abusive
language, and upon being addressed by any of the observers catches
upon a word or expression and with this as a basis enters abruptly
into the most elaborate texture of words bearing upon this expres-
sion. At such times the appearance of the p:ttn-nt 1s one of a_truly
insane subject. The attack passes away in a trance-like condition.
They arouse with enough remembrance of what has happened to
recount events that q{'ﬁ'[l]lilgh were acts uf insanity. This ataque can
be often called * hystero-epilepsy ” and is all too frequent in Porto
Rico. From this point on we enter into the realm of the alienist, but
before submitting their evidence we wish to affirm that uncinariasis
does not cause true insanity as often as might be believed, but in
reality a series of the most varied and remarkable neuroses, which
are often diagnosed insanity, but are not. The director of the ‘insular
insane asylum stated to us in a personal conversation that a la
percentage of the insane patients sent him from different parts of
the island were simply cases of uncinariasis.

And now, to consider the cases which are admitted as insane, and
who are, in fact, although perhaps but temporarily, insane:

In a paper written by Dr. Eliseo Font y Guillot, assistant director
of the Insular insane asylum, entitled “'The réle played by uncin-
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ariasis in the causation of some psychopathias and the syndrome per-
taining thereto,” we find the following:

As the nature of infectious diseases and those affecting nutrition become
more patent, we see more clearly that the accnmulation in the organism of cer-
tain polsons, resunlting from disorders of assimilation and from the absorption
of certain toxie substances engender, among other causes, nervous and mental
affections which up to a very recent date were clinically interpreted. at times
arbitrarily and whimsically, as diathetic or sympathetic insanities, or reflex
gastrie or intestinal neuroses. To-day we know that these affections are
clothed in the habit of a mental confusion in which intoxication of the cerebral
cells is proven, and to these belong psendo-hysterics and pseudo-choreics with
the family of tics =0 common in the vietims of uncinariasis. This I have
observed in almost 100 cases in the inzane asylum of San Juan.

He compares the confused state of the anemie from uncinariasis
to the typhoid state, and speaks of a true eerebral * impotence ” with
disassociation of ideas, with at times, visual and acoustic hallueina-
tions, and a mania which is generally religions. e calls attention
to the fact that these psychic states are only pseudo-manic and pseudo-
melancholic differing from the real affections in that the latter are
continuous and the former are only temporary.

True melancholia is due to a moral trauma, while the psendo-melancholia
of the victims of uncinariasis is only a sort of mental confusion combined with
catatenic phenomena,

He states that from the many varieties of uneinarial insanity we
can define two types: One in women, or hysteria; the other in men
of choreic quality allied to the tics, and both interrupted by alternat-
ing delirium and hallucinations.

%’he hysteria mentioned may be summed up in the expression
“ dream state.” The form in which choreic states are manifest is
demonstrated by borborvgmus, hiccough, uncontrollable laughter or
sobs, logospasms, eructation of feces, ete.

To conclude, and in conformity with the fact that there exists clearly, defi-
nitely, and concretely an uneinarial mental confusion, T assert that it i2 enough

to give the usual anthelmintics employed for the expulsion of the worms and
we see our patient restored to complete mental health.

The most notable case of Dr. Francisco Goenaga, ex-superintendent
of the insane asylum, the details of which he has kindly furnished
us, should receive special attention : C. P., female; accused of murder:
placed in the insane asylum November 19, 1902. She was then suf-
fering from mania with hallucinations and from the most profound
grade of anemia.

Little by little ferruginons, arsenical, and other tonies, aided by needle baths,
exercizes in the open air, and proper food bettered her mental condition a
good deal. But she remained a vietim of anemia until, aided by my dis-
tingnished colleague, Dr. Don Pedro Del Valle Atiles, the uneinarin duoodenalis
was discovered by microscopic examination. I proceeded to their expulsion,
In a sorprisingly short period (three monthz) a complete regeneration of her
blood wasg obtained, which eMected at the same time a eare of her mental con-
dition. The 27th of June. of this vear, it was possible to hold the trial which
had heretofore been In suspense. She was declared innocent by the distriet
court and returned to her home in Rio Grande.

We close our remarks on the mental condition of the Porto Rican
anemic by citing a personal case of Dr. Pedro Gutierrez. Ramon S,
24 to 26 years nf age, white, single. peon and ox-eart driver in a sugar
plantation near Bayamon, was suddenly attacked by aeute mania
which turned out to be persecutory, and which obliged his employer to
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deliver him over to the municipal authorities for confinement. His
treatment there consisted of the administration of a purge and a cold
douche. Ie quieted down, but was later seized with another wave
of mania and broke his arrest, escaping to the plantation where he
was employed. At this time Dr. Gutierrez saw him. He appeared
to be then suffering from melancholia; expression stupid, gaze fixed
on space, extreme pallor, tongue heavily coated, and breath stinking,
and all the severe circulatory phenomena, with bruit-de-diable in the
veins of the neck. On inquiring of the family the history of the case
he was told that previous to the outbreak of mania the man had suf-
fered from extreme melancholia, gradually developing the idea that
he was to be supplanted by another farm hand, and that he was to
be thrown out on the world. This ended in his walking about at
night in the plantation with an umbrella over his head muttering to
himself and at times shouting commands at an imaginary team of
oxen, Without waiting for an examination of the feces, for the case
was clear and the necessity pressing, thymol was given after the

receding purge and from the next n:lai/ the man began to improve.

n two weeks all mental symptoms had disappeared and in six
weeks from the time thymol was first administered the man was an
enormons, powerful, ruddy, and perfectly sane man. IHe married
and is known now in the barrio, where the cure made a great impres-
sion, as “ Ramén el loco,” * Ramon, the crazy,” in commemoration
of his sensational visit to the town jail and because the night he was
confined the authorities had made ont commitment papers for his
transfer to the Insular Insane Asylum.

S0MNOLENCE.

This is at times marked. In one instance, two children, brother
and sister, patients in the hospital, passed their entire time sleeping.
Their blood was examined for trypanosoma, but the result was
negative. Although we had several other cases of sommnolence, in
weneral, insomnia was the usual complaint. :

Somnolence oceurred in 2 of the Ponce series of 1902, 2 of the
Utuado series of 1904, and 2 of the Rio Piedras series of 1906; a total
of 6 in 92 cases, or 6.5 per cent,

Insomnia occurred in 9 of the Ponce series of 1899, in 4 of the
Ponce series of 1902, in 21 of the Utuado series of 1904, and in 5 of
the Rio Piedras series of 1906 a total of 39, or 35.1 per cent.

HEADACHE.

This is very frequent. It is generally temporal and frontal, but
pain in the vertex and cerebellar region is not rare. The prevalence
of this symptom is seen in the tightly wound eloth about the fore-
head. so often encountered in this country.

In the Ponce series of 1899, 9 suffered from headache; in the
Ponee series of 1902, 9. In the Utuado series of 1904, 56 complained
of headache. Tn 23 of these it was general, frontal in 16, temporal in
8, fronto-cerebellar in 1, temporo-frontal in 6 and temporo-cerebellar
in 2. In the Rio Piedras series of 1906 there were 11. Two had
oeneral headache, 8 temporo-frontal, temporal 2, temporo-occipital 1,
frontal 2, and parietal 1. This makes a total of 85, or 76.5 per cent
of 111 cases,
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NEURALGIA,

Neuralgia occurs but it is not common. It is usually confused with
headache, joint pains, muscle pains, ete.

In the Ponce series of 1902 there were 4 cases of neura ltrm, and in
the UTtuado series of 1904 there were 9. These cases are irrespective
of headache, some cases of which may well be considered neuralgic.

THE PATELLAR REFLEX.

This is very often diminished or entirely abolished, a frequent
condition.

In the Ponce series of 1902 ihe patellar reflexes were exaggerated
in 4 and diminished in {i cases. In the Utuado series of 1904 they
were slightly dulled in 2, much dulled in 7, aboelished in 31, and ex-
aggerated in 5. In 80 cases, therefore, they were m..l,'_gf-r.lted in 11.2
per cent, dulled in 18.7 per cent, and abolished in 38.7 per cent.

TACTILE SENSIBILITY.

This is often impaired, but was not carefully investigated in most
of our cases. It was found to be decidedly blunted in 3

IMIPMOTENCE.

This is exceedingly frequent and in bad cases is almost always
complete.

In the Ponce series of 1902 there were 15 men of an age in which
this symptom can be considered; 4 were partially and 7 completely
impotent.

In the Utuado series of 1904 there were 26 men with the above con-
ditions, of whom 17 were completely unlpnten’r

This gives a total of 41 males, of whom 58.5 per cent were com-
pletely impotent and 9.7 per cent were partially so, a total of 68.2 per
cent partially or completely impotent,

AMENORRITEA,

This is fully as frequent. Of the 8 women of age consistent with
menstruation in the Utuado series of 1904, T had amenorrhea. This
is borne out in the clinie, where even in the moderate cases this is a
most frequent symptom.

Of the 9 women who had reached the childbearing period, 3 had
had abortions and 1 of these had aborted three times. Stillbirths
cause havoe among women in Porto Rico.

SUSCEFTIBILITY TO COLD,

This is a common symptom. The nights in the mountains are often
quite cool (even as low as 53° F. has been registered in the year 1903),
and the complaint of being © frozen ” is very common. Susceptibility
to heat is much less noticeable.

Susceptibility to cold was the subject of cmnpl.nnt of 11 of the
Ponce series of 1902, and of 36 of the Utuado series of 1904; a total of
47 of 80 cases, or 58.7 per cent, and to both heat and cold b}' 5, or 6.2
per cent,
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PABASTIIESIAS.

Parasthesias are almost general. Tingling and formiecation are
the most notable. Such expressions as * se me mueren las piernas”
(my legs feel dead), and * tengo un hormigueo en los pies” (I feel
as though ants were crawling on my feet), are often heard. These
sensations may extend to the arms or may even become general.

Twelve of the Ponce series of 1902 stated that they suffered from
parasthesias. This was a symptom in 32 of the Utuado series of
1904, a total percentage of 55. Among the 32 Utuado cases there
were  who said that they generally had these sensations in the feet
and legs, 3 in the feet alone, 2 in the legs alone, 1 in the hands, and
ﬁgdw]m stated that the sensations were generalized throughout the

Y.

THE EYE.

Unfortunately, we did not make a eareful study of the eye grounds,
Every year our time was entirely taken up with the collection of the
data herein set forth, and we had to content ourselves with noting
subjective symptoms and scattered objective ones,

In the Ponce series of 1902, 15 complained of * colored images
before the eves,” 11 of blurred vision. Of this series 16 gave symp-
toms referable to the eve.

In the Utuado series of 1904, 43 had visual disturbances, 34 blurred
vision, 7 blurred vision with excessive dilatation of the pupil, 1 of
excessively dilated pupil, blurred vision, and night blindness, and 1
of blurred vision and night blindness.

In the Rio Piedras series of 1906, 5 had blurred vision.

Thus, of 92 cases, 64, or 60.5 per cent, had more or less serious dis-
turbances of the eves. We can not doubt that much of this was due
simply to the degree of anemia, but there remains a considerable per-
centage both of these cases and among a large number seen in the
clinic who had more or less marked visual affections with very little
anemia,

Maj. W. IV, Lippitt, United States Army, examined the eye grounds
of 10 of our cases in 1904 and found evidence of old retinal hemor-
rhages in 2, which he very kindly demonstrated to us.  The fundus is
eenerally very pale and the retinal arteries small.

Fischer and v. Nieden state that 7 to 8 per cent show eye-ground
changes.

Loebker and Bruns remark on the pallor of the eye grounds and
state that there may be pulsation of veins, lowered intraocular
pressure, pronounced convolution of veins, and, commonly, retinal
hemorrhages. According to v. Nieden, a much cited observer. these
signs of hemorrhage appear in long streaks or in spots corresponding
to the course of the ocular vessels, with more or less signs of fatty
degeneration. They add that it is rare to observe changes corre-
sponding to those found in albuminurie retinitis. Many authors
speak of edema of the optic papilla.

Siceardi notes nystagmus, diplopia, amblyopia, muscular and ae-
commaodative asthenopia and restriction of the field of vision. He
states that Rampoldi, who first called attention to the changes in
the eve grounds, found exudative retinitis of the same variety as that
deseribed by Liebreich in leucemia. Rampoldi observed a case of
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sudden blindness in a young subject (19 years of age) with the usual
signs of atrophy of the ]l)apllla. (See case 1330, Aibonito series, 1905 ;
circumstances prevented a study of the eye grounds. We considered
this to have been a hysterical state and to this we attributed the
blindness. We may have been mistaken.)

Lutz mentions, as a rare sign, chemosis of the bulbo-palpebral fold.
He had 3 such in 25 cases. ‘

Fuchs found small, whitish spots, due probably to old retinal
hemorrhages. : | .

Siceardi, from an observation of his cases, comes to the conclusion
that the changes he saw speak loudly for a nephritis. He admits the
possibility of a simple anemia being the cause of pallor of the retina,
edema, and hemorrhages, and likewise acknowledges the reason for
attributing functional disturbances of vision to the reflex action on
the eye from the irritation cansed by the attached worm in the intes-
tinal canal, but there are, he thinks, other changes that can not be
explained by reflex stimulation or by simple anemia, and such are
those demonstrated by a retinitis. Where retinitis is found with
atrophy of the optic papilla a general affection is to be considered; in
other words, a circulating poizon. Ie avers that it is his belief that
the changes of this nature are produced by a toxin, just as alcohol,
lead, iodoform, ete., canse such ]]II‘F-iﬂI'I!-L

Night blindness is not a symptom to be ignored. Thornhill reports
that he found it in 9.5 per cent of his cases, and Swan and Nell 1n 24
per cent of theirs (!). Only our special eases were questioned on this
peint, but three of our general series volunteered the information that
they suffered from it.

(Case 15 of the Ponce series of 1902 suffered from night blindness
and partial amaurosis, and 6 and 8 from night blindness alone, a
total of 3 in 80 cases, or a percentage of 3.7 in 80 cases.

Nystagmus is a rarer symptom which we have several times
observed. Case 15, cited above, is a good example.

Cataract.—A most interesting observation is its great prevalence
in Porto Rico, not only in the old, but sometimes in the young. Maj.
Lippitt, whose experience is large, states that fully three-fourths of
his eases in Porto Rico were anemic. A. W. Calhoun (Ophthalmo-
logic Record, new series, Vol. XIT, No. 7, Apr., 1904) calls attention
to the occurrence in several of his cases of a double, chalky-white
cataract, beginning a short while (one vear) after the establishment
of unecinariasis. One was a boy 14 vears of age, where the condition
began eight months after the disease, and another a boy 16 years old.

Corneal ulcers are also reported. One such case was observed in
the Ponce series of 1899,

We made a special effort to corroborate Stiles’s observations on the
pupil, and found, indeed, a decided tendeney to its dilatation. But
the patient is weals, dizzy, and sick, and although we have not seen that
writer demonstrate how he obtains the phenomenon described, we can
not believe it to be diagnostic.  The fact is, in trying to demonstrate
this symptom, we nearly hypnotized some of our patients. Stiles
says: “ If the ]])sliient is directed to stare intently into the observer’s
eyes, there will be noticed a symptom which it is difficult to deseribe,
but which I have found more constant than almost anv other noticed,
namely: After a moment, the length of time apparently varying

TTT59°—8, Doc. 808, 61-3——7
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slightly, El.l:(:ﬂl‘l.llng‘ to the degree of the disease, the pupils dilate and
the patient’s eyes assume a s:llli blank, almost fish-like or cadaverie
stare *.erj,' similar to that nntlr_e-;l n cases of extreme aleoholic intoxi-
cation.” He states that he does not go to the extent of considering
the stare diagnostic of uncinariasis. We certainly do not consider
this a prominent symptom per se, but the dlldtﬂhlllt}f of the pupil is
noticeable and goes to make up the tout ensemble of a facies which
is very suggestive of uncinariasis. The expression in moderate and
marked cases, as will be noticed by the cuts in this report, is habitual
and need not be elicited in this manner. Not only this, but we may
consider ready dilatability of the pupil a symptom of infestation by
many varieties of intestinal parasites,







AN ACT To provide for the study and suppression of the dizeaze known a2 anemia in
Porto Itieo,

Be it cnacicd by $he Legislalive Assembly of Porto Rico:

SpeTion 1. The governor is herehy authorized to talke such measures as in his
judgment may be most expedient (o encourage the study and cure of the dizsense
known ans tropical anemia in Porto LRico.

Sre, 2 FPor the presecution of the work, the construction of fleld hospitals,
the emplovient of temporary help, purehase of medicines, instroments, labora-
tory supplies, amwl other incidental expenses, the sum of $5,000 is hereby appro-
priated ont of any moneys in the treasnry not otherwise appropriated, the said
sum to be disbursed in such mmonner and for such porposes 45 the governor may
direct,

BEc, 3. This act shall take effect form and after s passage.

Approved ;

War. H. HuxT, Governor.
Execurive Maxsioxn, Felbruoary 16, 1904,
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LETTER OF TRANSMITTAL.

Sax Juax, . R., December 1, 1904.

Sir: We have the honor to submit the following report of the com-
mission named by the governor of Porto Rico, by authority of * An
act to provide for the study and suppression of the disease known as
anemia in Porto Rieo.”

Owing to limitations of time and space, it was not found possible
to produce it complete in both English and Spanish, but it has been so
arranged as to give the substance in each language, though parts of
particular interest to readers of one language are more in detail in
that language,

Respectfully,
Bamey K. Asmwrorp, M. D., Georgetowrn University,
Captain, Assistant Surgeon, United States Army.
W. W. Kine. M. D., University of Louisville,
- Passed Assistant Surgeon, United States Public Health
and Marine-Hospital Service.
Pepro Gurierrez Icaravipez, M. D)., University of Sewville,
Health Officer of Bayamon, and Director of Municipal
Hospital.
Hon. Beegymaxy Wixrnror,
Governor of Porto Rico,
San Juan, P. B,
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THE FIRST REPORT OF THE PORTO RICO ANEMIA COMMISSION.

£ # % L] # #* %

The method to be pursued was left entirely to the discretion of
the commission, and it was decided that a formal oreanization would
be unnecessary but that all matters would be informally discussed as
occasion should arise. It was determined that no member should
devote himself exclusively to one or several phases of the work, but
that they should participate equally in all details, so that the con-
clusions finally drawn would represent the consensus of opinion of
three individuals working along the same lines. Thus every observa-
tion would be confirmed in iwo others.

By approval of the War Department, the Surgeon General of the
Army lent to the insular government the hospital tents, cots, bed-
ding, and praetically all of the camp equipage and utensils. Each
member provided his own instruments and laboratory outfit. Had
the commission been obliged to purchase these articles out of the
appropriation, there would not have been left suflicient money to
carry on its operations. Even with this .m-,]:-,t:iuf:e, 1t was necessary
to ]ll"li[‘ll[l' the strictest economy in all expenditures. Needed techni-
cal assistants, clerks, ete., could not be employed.

The commission recognized that it was undertaking a delicate and
arduous task, not only on account of its limited resources, but in the
management of a class of people naturally suspicious of innovation
and apprehensive of being made subjects of experimentation. We
were iuf)ﬁ"d that they were too ignorant to properly take the medi-
cine in their homes; that they would not sleep in tents for fear of
dampness and exposure to night air; that they were too irresponsible
to be depended upon to return regularly for treatment. All of the
members of the commission spealk Spanish and have considerable
knowledge of the peculiar dialect am; idioms of the * jibaro.” By
the exercise of tact, patience, and kindness, we gained their confidence
and faith, so that they would talk to us freely. We found them easil
managed, respectful, obedient, deeply ﬂTﬂ.tETlI], and much more intel-
ligent l.]ldl_] 15 generally believ Lﬂ even in Porto Rico.

Many considerations led to tln1 location of the lmqpitql first at
Bayamon. It was accessible to San Juan, our base of supplies.
Rooms and beds for some patients in the B.t;-;zlmnn Mtlmmlmr Hos-
pital were placed at our service. It was desired to give the physicians
of San Juan an opportunity to observe the practical work and the
results of treatment. We regret that many were unable to visit the
camp.

The site selected was in the rear of the Municipal Hospital, and
was located in a field alnpmg toward a small stream beyond., In spite
of heavy rains the interior of the tents remained dry and comfortable.
In fact, the tent hospital proved a complete success,
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Authority for the use of the tents, etc., was received by eable March
7. They were transported from San Juan to Bayamon, pitched, and
ready for use by the 14th. Each tent had a portable floor designed for
us by Mr. Scott Truxtun. Two large siﬁls sup orted in notches
smaller cross pieces, on which the flooring was laid. No nailing was
necessary, yet it was always steady, easily laid, or taken up. Each
tent contained six folding hospital cots, except the dining and the
administration tents. Along the bank of the stream a row of eight
tents was placed facing the one used for the dining room, and between
the latter and the Municipal Hospital building was placed the admin-
istration tent. At a convenient distance, in one corner of the field,
privies were placed. The pail system was used, and each night the
cans were carried to a distant field, the contents buried, the cans
washed, limed, and dried before re-use. The privies, made of palm
bark, were burned after removal of the hospital.

Food for the patients and employees was coolked at the kitchen of
the Municipal Hospital, and in the same building were located the
office, dispensary, and laboratory of the commission.

The personnel at Bayamon was:

Per month.
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Treatment of patients at Dayamon began on March 6 in the
Munieipal Hospital and continued until April 30. During this period
951 cases of anemia were treated. Perzons applyving for medicine
were required to bring, for microscopic examination, a small speei-
men of their feces. This fact soon became general knowledge, and
they usually came provided.

Patients were first examined for the uncinaria. In 947 of the 951
cases it was present and was the sole cause of anemia in nearly all
cases, a few having some contributing eanse, as advanced tuberenlosis,
chronic dysentery, ete.

The presence of the parasites having been determined, the patient
was sent to another room where the hemoglobin was estimated and the
percentage recorded. A full clinical history was attempted in each
mse until inereasing numbers at the daily clinic made 1t a physical
impossibility, and we were compelled to limit ourselves to a record of
hemoglobin and certain other information to be used in this report.
Even after it was decided to move the camp to Utnado we continued
to admit new patients in order to give them the benefit of even short
and incomplete treatment, but we did not estimate their hemuglﬁbin
as the short time rendered such record of no particular value. There
were 304 such cases and 19 others in which the hemoglobin was not
recorded.

Patients were given a preseription which they presented to the
apothecary who delivered the medicine with directions as to how it
should be taken, the patients. or those accompanying them, being
required to repeat these instructions until they were thoroughly under-
stood. They were directed to return in one week for reexamination
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and more medicine, most of them doing so with more or less regu-
larity. This fact alone is an eloquent testimonial of the efficacy of the
treatment. Had they not felt better, they would not have continued
to come long distances on foot, as many did.

The hospital was used for patients who were unable to return to
their homes, or who were so ill that we wished to have them under
our personal observation while taking thymol. The latter class, as a
rule, remained only three or four days in hospital, when they were
discharged to give room to others. The majority of cases, both in
Bayamon and Utuado, never were in the hospital and never received
any food from us. Patients in the hospital were subsisted by the
commission, but no attempt was made to forward their recovery by
extra diet. They received a sufficient quantity of good food and
were satisfied,

At the request of the alealdes of Naranjito and Toa Alta, visits
were made to these towns on March 19 and April 9, respectively, and
a large number of anemics were examined at each place. They were
invited to come to the hospital at Bayamon, and many did so. It
was our intention to establish substations at these near-by towns, but
the members of the commission were too busy to visit them regularly
and the plan was abandoned.

Our operations at Bayamon closed April 30. The vast majority
of patients then ceased to come, but some desired further treatment.
Dr. A. Stahl, of Bayamon, who had been working with the commis-
sion, was left in charge and supplied with medicines to treat such
patients who continued their visits. THis services continued until
June 15, and the results in these cases have been included in the
Bayamon statistics.

From May 1 to 9, we were occupied in moving the eamp to
Utuado, one of the most ** anemic ” districts of the island. Consider-
able delay was caused by the difficulties of oxeart transportation
from Arecibo to Utuado, but on the 9th the hospital was ready for
occupancy, and the treatment of patients begun.

The commission had previously visited Utuado and selected the
hospital site, which was located in a field of high rolling ground
across the Vivi River from the town. The soil was sandy loam and
so well drained that it never became muddy. The tents were ar-
ranged in the form of a rectangle, four on the long sides, with one
at each end between the lines. One was used for a dining room,
The former administration tent, being no longer needed as such, was
converted into a bed tent, thus increasing the capacity from 48 to 54
beds. The same privy system was used.

Some 200 yards from the hospital was a large country house rented
by the commission and used for quarters of employees, clinie rooms,
dispensary, laboratory, and storerooms. Food for the camp patients
and employees was cooked at the kitchen of the house.

The personnel at Utuado was:

Per month.
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_In the organization of the work in Utuado, profiting by our expe-
rience 1n Bayamon, we were able to improve and better systemize our
methods. Kach patient was given an identification card giving case
number, name, and residence. This card impressed upon the patient
that he was under obligation to return at the time specified and possi-
bly explains, in large measure, why the Utuado cases returned with
greater regularity than those at Bayamon. The record books were
numbered to correspond to these cards, so that, when a patient re-
turned, his previous record was easily found. Notes on condition,
microscople examination, treatment, etc., were entered at each visit,
and in this way the information regarding the Utuado cases was
made more complete than at Bayamon.

Anticipating that a large number of patients would be treated, it
was decided not to attempt to take the percentage of hemoglobin on
entrance and at each visit, except in special cases. On some days
between 500 and 600 patients were examined and treated, and to have
estimated the hemoglobin of each would have left no time for other
things., At Bayamon the hemoglobin was recorded on entrance to
show the grade of anemia, and the Utuado cases averaged about the
same, or worse, if there was any difference. The weekly records of a
series of special cases at Utuado (see appendix) were illustrative of
the changes oceurring in the other cases at Utnado and Bayamon.
These special cases were a series of typical ones, in which a weekly
record of hemoglobin percentage, counts of red and white cells, and
differential lencoeyte count was made.

The general procedure at Utuado was the same as at Bayamon
with the exceptions noted,

Patients began to arrive early in the morning, in many cases hav-
ing traveled since the day before, generally on foot, resting from
time to time according to their strength, and it was no uncommon
occurrence for them to have been several days on the road. Very bad
cases were carried in hammocks to the camp, 12 such being received
in a single day, of whom 1 died the same night.

The patients, arriving singly and in groups, congregated in the
large * patio,” or yard, adjoining the house. They were admitted b
small groups aceording to their turn, and frequently had to wait
several hours, yet little or no complaint was made. The very ill and
those from a long distance were given a preference whenever possible.
On light davs, we were able to finish the cliniec by noon or 1 o'clock,
but others required until 4 or 5 in the afternoon. The remainder
of the day was ocenpied with the blood studies, patients in hospitals,
ete., and most of the clerical work was done at night.

In the latter part of June, Dr. Tulio Lopez Gaztambide, of Arecibo,
came to study and work with the commission. By this time, the
work was becoming so heavy that we prevailed upon him to continue
his valuable services until the end of our stay in Utuado.

There seemed to be no end of applicants for treatment. Beginning
with 10 to 20, by the latter part of July, we were receiving from 125
to 150 new patients dailv. The rate continued to increase, and these,
with the old patients returning, made our clinie from 300 to 600
per day. Not to speak of the physical strain upon ourselves, it was
too great a tax upon our time and funds. Considering that the old
patients should be given the preference, and desiring to continue as
long as we could, in order to cure as many as possible, announce-
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ment was made that no new patients would be treated after July 23.
After that date, only a few were received, generally very bad cases
that we did not have the heart to turn away.

The same class of patients was admitted to the hospital in Utuado
as in Bavamon. There were more of desperately ill ones, but not so
many transient cases, as our experience in Bayamon proved to us that
it was reasonably safe to allow thymol to be taken at home, even in
severe cases. The patients on whom the weekly blood examinations
were made were kept in the hospital or about the eamp, if possible,
in order to have them present at the proper time. The demand for
beds soon became a serious question, as every day applicants came to
whom it was impossible to refuse admission. To provide beds, the
improved and least ill of the special cases were taken out of the
hospital and given bedding, which at night they spread on the floors
of the house. It was not ideal hospital management but a eoncession
to urgent necessity, and even then many had better accommodations
than they would have had at home. At one time there were more
sleeping in the house and outbuildings than in the hospital.

The hemoglobin was taken when patients had expelled all their
uncinariz and appeared to have regained their normal color. If it
registered 85 per cent or over they were considered cured of their
uncinariasis and were discharged. The first case thus discharged was
on June 11. The hemoglobin examinations were equivalent to
handling that many additional patients, and as they became numer-
ous, we were efficiently assisted in this labor by Mr. Octavio Jordan,
of Utuado, a student at the Jefferson Medical College, Philadelphia.

During the last few days patients were told not to return, as our
dispensary would be closed. On Aungust 15 treatment of patients
ceased, 4,543 cases of uncinariasis and 6 of anemia from other canses
having been treated.

From Aungust 15 to 19 the camp effects were packed for storage
or shipment to San Juan. On leaving Utnado, we were much grati-
fied to observe among the people of that city that the former skepti-
cism as to the curability of the disease by medicine had given pE‘lDﬂ
to belief.

Through the kindness of Maj. W. F. Lippitt, surgeon in charge, the
commission was provided with cool and commodious quarters in the
Military Hospital in San Juan, and by September 1 had begun the
task of elassifying and tabulating the immense mass of data, prelimi-
nary to writing the report. Two months were spent before this was
accomplished, and the remainder of the time was oceupied in the
formation of the report.

The commission, basing its opinions upon the result of its investi-
gations which _form the body of this report, has drawn the following
conclusions:

The disease known as anemia, in Porto Rico, is only a symptom of
some definite pathologic entity, or a consequence of some aberration
of physiologic processes, caused by improper diet, unhygienic sur-
roundings, ete.

The finding of a specific disease one of whose chief symptoms is
anemia, and the disappearance of this symptom under treatment
directed to the disease alone, while the general eauses remain unmodi-
fied, lead us to believe that the anemia in Porto Rico is due, in the
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great majority of instances, to this specific disease, i. e., uncinariasis
or ankylostomiasis, ]

As is well known, this affection is caused by the presence of a
small worm (uncinaria) in the intestines of the patient.

This parasitic worm gains entrance to the subject generally by
penetration of the larva through the skin,

The disease is marked by profound anemia and degeneration of
vital organs, leading to chronic invalidism, and often results in death.

About 90 per cent of the rural population in all parts of the island
are aflected.

The large number of sufferers must affect the social and economie
status of the country.

The affection is curable in the great majority of cases, and is sus-
ceptible to restriction or elimination in proportion to the observance
of elementary hygienic laws and the treatment and cure of those
already afflicted.

The few cases in which anemia is symptomatic of other disease or
condition are the same as in other countries and are produced by the
same causes. As exceptions to the rule, they tend to strengthen our
conclusion that the prevalent anemia in Porto Rico is a consequence
of uneinarial infection.

& * # * * * *

| We omit the chapter on the history of uncinariasis. Tt is preceded
by a definition of the disease and a résumé of the terminology applied
to it since the earliest times. ]

1. The great lurking places of the uncinaria of man are not fully
exploited. In spite of an abundant literature, physicians are not yet
acquainted with it, and many excellent practitioners are ignorant of
all save one of the popular names of the disease and possibly a few
clinical facts to identify it. In certain civilized tropical and sub-
tropical countries, the same may be said with far less excuse,

2, There are countries where the disease 1s endemic among classes
following certain pursunits, and where there is little danger of exten-
sive spread. Such, for example, are Germany, Belgium, and France.
As countries said to be infected, they can not be placed in the same
category with Porto Rico and other parts where uncinariasis is the
scourge of scourges, and is as fatal, if not more so, than yellow fever
in its palmiest days.

3. There are regions said to be infected because a few straggling
-ases have been reported, but such cases are really imported into cli-
mates where neither occupation nor temperature will ever favor a
spread of the disease.

4. Finally, there are places presenting favorable conditions for the
development of this parasite, and which, by analogy, medical geog-
raphers have considered infected, but the parasite has not yet been
demonstrated, and the clinical data are merely suggestive.

| We also omit the chapter on the parasitology, believing that by
this time the publicity given to Dr. Stiles’s painstaking work needs
no repetition by us, apart from the fact that this is his field of
research and we do not wish to encroach upon it,

Leaving, therefore, the purely zoologic discussion for men who
have made this branch of science their lifework, we will consider
the question of how man is infected.]
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MODES OF INFECTION,

There are two modes of infection; one, and until recently the only
one known, by the ingestion of larvee; the other, still doubted by
many, through penetration of the skin by the larvee and their subse-
quent migration to their point of election, the small intestine.

Infection by ingestion of larve—Leichtenstern first clearly showed
that infection per os is possible but, we think, erroneously considered
this to be the usual mode. He found that in from five to six weeks the
parasite became sexually mature, but fails to explain clearly how the
little worm maintains its usual position in the jejunum until develop-
ment is complete, Grassi believed that they encysted themselves on
reaching their destination, a belief strengthened by Leuckhart, reason-
ing, by analogy, from the encystation of strongylus equinum in its
host during its developmental stage.

As most authorities are agreed that this is at least a possible
avenue of infection, let us call attention to some of the means by
which our laboring classes might thus become infected.

It should be noted that all traces of human ordure have usually
disappeared by the time infection takes place; thus man’s natural
disinelination to touch feces does not cause him to avoid infective
material.

More than this, the larvee are motile, and rains scatter them about,
so that large nests of infection, as we may say, are dispersed over
considerable area. We believe that we should emphasize the faet that
it is usually in the immediate vicinity of his home, and even some-
times when the floor is of earth, inside the hut, that the jibaro is
infected. He defecates “en el montecito,” or. as we sav. “in the
bushes,” and this montecito has become a synonym for privy. Owing
to weakness due to the disease itself or to indolence, his exeursions to
the montecito become shorter and shorter and result in a general
pollution, by himself and his family, of a considerable area around
his home.

A jibaro hut is usually well shaded by banana plants, so we have
shade, humidity, which is praectically never lacking in such spots, and
an ideal temperature.

Another heavily infected locality is beneath the coffee plant: coffee
picking is at times interrupted by a eall to stool, which is obeyed in
the immediate vicinity. The coffee bush itself produces shade, being
always shaded in turn by some tree or variety of plantain. Thus we
have in every coffee plantation in Porto Rico a mass of liberated
larvae, The shade of a coffee estate admits no superior for an ideal
culture medinm. The quintessence of perfection is, however, only
attained when a mass n? decomposing banana leaves and stalks fall
into a little depression in the dense shade. In a few days a rain comes
on and a “charco,” or little pool of water, forms. Certain * charcos”
are popularly known and feared by the peons for reasons to which we
will afterwards refer.

Sugar fields are not nearly so heavily infected as coffee estates be-
cause of two circumstances. The earth is plowed up every year and
the sun acts powerfully upon it after the crop is harvested. One
suffocates many larve by turning them under a heavy layer of earth,
the other kills them by direct light, heat. and drying.

“We have been entirely convinced that the observation of Stiles, that
sand areas were practically the only ones infected, can not be sub-
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stantiated here in Porto Rico. Sandy regions were not those which
contributed the majority of our ecases in Bayamon. On the contrary,
the foothills were apparently the heavily infected parts. Bayamon,
although near the sea, is not sandy. Catafio, a large settlement only
an hour away, where every condition is afforded for a heavy infection
of the inhabitants, only furnished 11 cases. On the other hand,
very distant interior barrios contributed most of our patients. In
order to determine the facts, we made a trip to Naranjito and other
towns well elevated in the foothills, and were able to eonfirm our
suspicions. Catafio, a purely sandy locality, is generally infected,
but in the foothills, noted for a rich alluvial soil, the number of ex-
treme cases of anemia is something bevond deseription and not to be
compared with the eases seen in sandy barrios of the coast. Utuado
is a sandy town, but we received the majority of our patients from
barrios which could not really be so deseribed. We therefore con-
clude that sand is not proven to be any better eulture medium than
alluvial deposits and clay, soils common in districts where it is diffi-
cult to find one single person not infected with the uncinaria. This
should not be taken to mean that sandy districts can not be heavily
scourged. All varieties of soil in Porte Rico can provide a good
culture of larvie if the infected feces are deposited under proper
shade.

If we believe that infection takes place generally by ingestion of
EH(‘%I})EIIIE(I larvee, we only have to call to mind the manifold habits
of life possessed by every people on earth who deal divectly with the
soil.  Some of these may be specified as follows: Seiling the mouth
with muddy hands at meal time; eating muddy vegetables and fruits;
drinking muddy water; drinking from muddy receptacles; inad-
vertently swallowing muddy water while bathing in streams; earth
eating; carrying muddy clothing home to soil the hands of wife and
children; eleaning of muddy feet and transferring the infection to
the finger nails; crawling of children in earth which they frequently
eat; handling of mud-bedraggled dresses before meals: eating of
sweets made in dirty, muddy houses; drinking of guarapo, the ex-
pressed juice of sugar cane. This list comprises by no means all of
the possible modes of infection by the mouth.

The important point is, that, if infection by the mouth takes place,
the mud ngested must be wet at the time. We have positive evi-
dence from almost every observer who has cultivated the larvee, and
from our own culture experiments, that they die rapidly on drying.
If infection takes place by drinking muddy water, that water must
be exceedingly repulsive to contain more than one part of solid mat-
ter to the thousand, a proportion shown by Bruns to be fatal to the
larvee.

In our opinion, infection by the mouth is so restricted by the lat-
ter facts as to be a rarity indeed. We know of many instances of
infection in well-to-do persons where it is not probable to conclude
an infection through the ingestion of either mud or water. and in
which an explanation can unﬁ? be made by the fact of skin infection.

What, then. is the common route chosen by these small larvee?

lufection by penetration. of the skin—[Under this heading the
original report contained a deseription of the Looss demonstration
in 1898 of the passage of the larve of ankylostoma dunodenale
through the healthy skin and the subsequent appearance in the stools
of the ova of that parasite in individuals previously known not to
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have been infected. Following this was a résumé of Bentley's and
Boyeott and Haldane's elinieal observation on the dermatitis coinei-
dent upon ankvlostome infection and Claude Smith’s human and
Looss’ animal experiments. All of this is omitted, as it is now well
known, and we take up the thread of the report again in its applica-
tion to what was then but a theory to many and at best a scientific
fact unsubstantiated by any great number of cases such as onr work,
for the first time, was able to bring forward.]
W = S ] ] ] &

It is believed that it will always be impossible to rigidly exclude
other routes of infection, but we are also very positive of the fact,
which further remarks will render all but certain, that infection by
uncinaria of man, in this island, is generally contracted through
penetration of the skin by the larvee, and that, onee having thus
effected an entrance, they pursue a more or less direct course to the
intestines, the point of election. This may seem strange to some, but
it is no more so than accepted phenomena of similar nature, such as
the migration of the embrvo of trichina from the intestines to the
muscles. Tt is certainly not as odd as the unexplained and weird
pilerimage of millions of embryos of filaria nocturna into the pe-
ﬁpﬁem] lood during certain hours of the night. In fact. we are
acenstomed to such behavior in the life history of many animal
parasites of man and animals.

As to the chances offered the larva for effecting a lodgment in
his human host, the skin is by far the most exposed. We are really
unable to account in any other way for some infections we have seen.

The conditions under which the jibaro lives will be again referred
to, but suffice to say that uncinariasis in Porto Rico is a chronie dis-
ease, with acute exacerbations ocenrring in the rainy season: that at
this time most deaths occur from * anemia: ™ that the great sufferers
from * anemia ™ are the unshod poor: that they themselves lay great
stress upon the fact that * anemia 7 comes from the dampness of the
soil which, they sav. ascends through the soles of the bare feet and
“chills the blood.” causing “ enfriamiento.” We wish to specially
emphasize this general observation of instinctive jibaro pathology.
because, for all that they may say of improper and insufficient food,
this word of explanation is almost alwayvs appended. The sharper
ones accuse their annual dermatitis of being the cause of their in-
firmity.

We wish to observe, further. that the coffee =ections and damp
shady localities in general are the most anemia-plagued spots in Porto
Rico, and that. in such localities, mazamorra hardly spares anyvone
at any rainy season: that for every one who will give a history of
probable mouth infection a thousand will attest to attacks of maza-
morra. We realize that many persons dislike to acknowledge the
possibility of having introduced. even inadvertently, wet mud into
their mouths, but many also do not care to reconnt an eruption of
any kind. because it is considered a taint and. on the feet. an evidence
of filth. We believe that of the few who stated to us that they never
had a skin eruption many had had mazamorra and had forgotten it,
which is unlikely, or would not confess to it, which is much more
probable. In fact, among such of our patients whose station in life
was far better than that of the poor jibaro and who never work
with the soil mazamorra was almost always elicited in their previous
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history and ascribed to the paddling about on the edges of streams
incident to a country bath. In such cases, to attribute their infection
to swallowing mud or muddy water would be in the face of strenuous
denials by the patient that such a thing could have been possible.
We have frequently had cases of chronie uncinariasis in persons who
always normally wear shoes, but who date their illness back to the
“exposure 7 incident to the cvelone of August, 1899, and its subse-
uent heavy rains. This means that for perhaps the first time in
their lives these persons, always accustomed to live well, were ex-
posed to the grumous mud and water following the hurricane and jn-
undation, and thus became infected. We have no way of determining
that, among the well-to-do classes, this was a common time of infec-
tion, but we are almost positive of it in some cases and have good
reason to suspect it in others. What, then, shall we say of the huge
army of country poor who frequently date their anemia from that
eriod which gave, in the year following, the largest number of
deaths vet known here from anemia, 12,000 and more? TIere poverty
and suffering joined hands with disease to bring about a calamity.

That the deepening anemia in these country people at that time
could not have resulted from poverty and distress alone we know,
although we have had ocular demonstration of the profound distress
general at that time. At the field hospital for the indigent poor of
the Ponce district, the cases of anemia applying for admission, seen
three weeks after the evelone, were not anemies of three weeks nor of
three months. We have no doubt that many were the subjects of an
acute exacerbation of their chronic disease through reinfection at
that time, for, in the davs that followed, all the best food that could
be hought was unsuccessful in reclaiming many cases. Let us turn
our attention to a very few examples culled from many similar in-
stances, and first invite special attention to cases 14, 19, 20, ete., of the
61 special cases at Utuado, and to cases 1 and 16 of the Bayamon
series. A perusal of these will illustrate the point in question.

One of our most interesting cases is found in case 4,431: R. M.;
929 vears of age; full-blooded negro. He was hired by us to cart the
large ash cans, used for the reception of feces in the camp privies, to the
ground selected for burying their contents. IHis duties were to dig a
hole, empty the cans, rinse them with milk of lime, and replace them.
He worked for 16 days, and at the end of that time reported to us
for treatment, saying that although he badly needed the money he
was too ill to work any longer, for he was very weak, had severe lanci-
nating pains in his stomach, and was “eaten up” by mazamorra.
He stated that the gastralgia supervened on the eighth day after his
dermatitis began, and explained that his disease had risen from his
feet to his stomach, and that that * hole in the ground ” was responsi-
ble for the entire matter. We found that he had had mazamorra
some years before, but had never before been sick. He had many ova
of uncinarim in his stools, and his hemoglobin registered 15 per cent.
We conclude that his relative racial immunity was overcome by an
enormous infection.

The last case to be cited is that of a soldier in the Porto Rican
regiment stationed in San Juan. e was admitted to hospital with
severe mazamorra which he acquired cleaning some pits near Morro
Castle, barefooted. We were given permission by the surgeon, Maj.
Lippitt, to study the case, and the man was sent for some of the mud
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which he said was that from which he had contracted his dermatitis.
Larve of uncinaria were found in abundance. Of the 947 cases at
Bayamon, 284 were asked about mazamorra; 263 said that they had
had it and 21 gave no history of attacks. Most of the cases at Utunado
were questioned on this point. Of the 61 special cases, 1 gave a
doubtful history of the affection, the rest positive. Of the 448% cases
belonging to the general series, there were 86 who were not questioned
on this point and 65 who stated that they had not had it.

Most of these who gave a history of mazamorra stated that they
were victims of it “ at every coffee crop,” and some of them were com-
pletely incapacitated for work. ;

In all of 5490 cases of uncinariasis, 749 were not questioned con-
cerning mazamorra. Of the 4,741 who were, 4,654 stated that they
had had it, a percentage of 984+

FPREDISPOSING CATUSES.

There has been a long list of conditions which have been cited in
the past as causes of “ anemia” in the Tropics. While their influence
upon the blood is not lost sight of, it is well known that they have
heretofore been considered, not only in Porto Rico, but in all tropieal
and subtropical countries, as the determining cause of the profound
anemia which is but a symptom of the disease under consideration.
An entire population, not only anemie, but suffering from a series of
other symptoms which form a distinct elinical picture, and which, for
this reason, have led medical observers, before Ankylostomum duode-
nale was discovered, to dignify by a separate and distinet name, ean
hardly be considered, in these days, to be the subjects of one infirmity
caused by a thousand and one etiologic factors. No one to-day would
venture to prove that tuberculosis could exist without the tubercle
bacillus, ﬂl'l(f yet no one denies that bad food, hardship, and an unpro-
pitious climate work destruction in the presence of this terrible infec-
tion. The days of “ miasms ™ have gone, vet we know that a cabin in
a swamp is generally malarious because it is a breeding place for ano-
pheles mos=quitoes. It i1s unfortunate that such explanations are
reedful, but, as so many are still inchned to lay the blame for a wide-
spread endemic on a motley collection of predisposing causes and
debilitating influences. which act in uncinariasis as they do in every
other disease, we think it proper to give to the prominent ones their
places in a tragedy which without Uncinaria would be TTamlet with-
out Hamlef,

Food.—The question of insufficient and improper food as a cause,
and to the majority, the chief cause, of anemia on the island has pre-
viously so dwarfed all other considerations that, until recently, little
thought was given to any other. The essential point is. does the pro-
teiri element 1n the food of the Porto Rican jibaro suffice to keep him
in physical well-being?

)f course, protein alone is entirely insufficient and earbohydrates
and fatse must be supplied. This is practically seen, as Gilman
Thompson remarks in his * Food and Dietetics,” by the Eskimo, who
eats enormous quantities of fat with his meat to enable him to resist
the cold and fatigue of long sledge journeys. He is. however, no
stronger than the Central-African negro whose proteid is chiefly
of vegetable origin, assisted occasionally by fish and game. Both,

TIT39°—8. Doc. 808, 61-3——S8-
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however, have a proteid and carbohydrate constituent in their foods,
although one derives it from animal, the other from vegetable sources.
The Polynesian warrior is more ferocious on a diet of plantains than
the Eskimo who eats nothing but fish, meat, and fats, The Japanese
are essentially a rice-eating people with a small but potent amount
of nitrogenous food. * The Mexican, whose supply of meat is scanty
and of poor quality uses the native bean or frijole at almost every
menl, made into a stew with vegetables and, perhaps, shreds of sun-
dried beef ™ (M. A. Abel). The same might be said of many parts
of South America,

Hutchinson says:

But vegetable foods possess not merely abundance of carbohydrates, they con-
tain proteids and fats az well, Some members of the elass, such as the pulses,
are particularly rich in the former; nuts in the latter; but of vegetable foods
A8 a whole it may be said that they tend morve than the animal foods to con-
tain representatives of all the three groups of nutritive substances. In con-
glderation of this fact, the vegetable kingdom must be pronounced a better
gource of human food supply than the animal, and, if one were confined in
his selection of a dietary exelusively to one kingdom or the other. it wonkl be
wiser to patronize the miller and green grocer than the butcher and fish-
monger, for it is undoubtedly possible to live on vegetable diet alone, whereas
it is difficult to live for any length of time on nothing but meat. The way for
most people, however, is to avail themselves of the regsources of both kingdoms.

The food of the Porto Rican jibaro embraces bananas, plantains,
various tubers whose food value approaches that of the potato, * gan-
dules,” of the value of the pulses, rice, and beans. Ile can almost al-
ways cultivate corn but knows very little of preparing it for use as a
food ; codfish, though cheap, is an article which must be purchased,
and many of these poor people can not do so. Still, many more have
it than is generally supposed. For example, in Utnado, the poorest
district on the island, we noted the presence or absence of meat fibers
in the first 200 specimens of feces examined. In 83 they were found.
Of these 83 persons, 60 were profoundly anemie, 15 were moderately
so, and 8 had slight or no anemia. It is not understood why fresh
fish can not contribute to the protein element lacking in the food of
the poor in Porto Rico as it does in Japan, also a thickly populated
country.

While not unmindful that many believe that even vegetable food
is lacking in the interior, it is believed that this is an error. Veg-
etable food can be secured in amount necessary to sustain life. With
few exceptions it is only when a whole family is too sick from un-
cinariasis to work that all food becomes scarce and starvation threat-
ens. We know of innumerable cases where half-sick jibaros are sup-
porting invalids too ill to do more than lie in one position all day.
We do not intend to write a thesis on the food value of the vegetables
of the island, but we desire to call attention to several articles some-
what despised for a supposed low nutritive value.

Varietics of bananas and planiains,

—_— S
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Knight quotes M. Humboldt who states that 33 pounds of wheat
and 99 pounds of potatoes require the same space as that in which
4,000 pounds of bananas are grown, and remarks on the smallness of
the -,Puta under cultivation around a cabin which containg a numerous
family of Indians.

Hutchinson says:

It is evident from this that we possess in the banana a potential source of
cheap nourishment which may one day be of great importance,

Surg. Parke (“ My Personal Experience in Equatorial Africa,” p.
416), mm an account of the Emin Pasha relief expedition refers to
Mr. Stanley, who was at the time suffering from acute gastritis, as
follows:

He eats porridge made with banana flonr and milk. It is very light and
digestible * * * and is also very nutritious, We whites have very good
reason o know this fact now, as we have mostly lived on banana flonr for the
past two years.

Long marches and frequent attacks of malarial fever, from which
they suffered, were severe tests of the nutritive qualities of any
dietary.

Banana flour can be easily prepared and is vastly superior to any
other preparation of the fruit. We have had our attention called to
the variability in the nutritive value of different members of the
banana family, but we possess no data to prove that it would ma-
terially alter our general conclusions.  We have already spoken of the
high proteid value of the pulses, of which the bean "Illll “g'lm'lul i
are excellent illustrations. To mention the famous *iron ration”
of the Germans in the Franco-Prussian war, is to evidence the esteem
in which this vegetable proteid is held. * Erbswurst,” as it is called,
is a mixture of pea meal, salt, and fat, and its modifications geuer'lll_}'
form part of every miht.u'r emergency ration.

C'orn—In the south of the United States this much prized food
forms the staple diet of many poor people. It contains about 9 per
cent fat, a component which the jibaro lacks. Tt is best eaten as corn
meal, but here, the *hoe cake” seems not to be generalized. Tt
contains as much proteid as wheaten flour, if not more, and should
e more consumed in this island than it is, for it is a wholesome
fattening food.

Uhqr#m- pears, or * aguacates,” deserve special mention, as they
furnish an enormous amount of fat.

Sugar in certain sections is always at hand. It is a powerful pro-
ducer of enerey.

Our conclusions are that the diet of the jibaro is generally poorly
balaneced and that many times this results in a condition of malnutri-
tion. Between an illy-balanced dietary and actual starvation there
i= a great difference.  Ome is an insufficiency of one or more of the
food elements, proteids, earbohydrates, fats, or salts; the other is lack
of food. Starvatien came in 1899 after the hurricane and, but for the
superhuman efforts of our Army, would have been more terr ible than
it was, Starvation may come to some who are too sick to raise crops
or to work, if work be found, and to some others, from one cause or
another. Dut starvation has one general symptom. emaciation, and
such sights as we see portrayved at the time of famine in India are rare
Lere. Before death from starvation takes place, 90 per cent of the
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body fat is consumed. Moreover, nearly all authors are agreed in
stating, whatever be the actual condition of the blood, that the red
cell eounts and hemoglobin percentages are abpve normal. This is
emphatically not to be found here as a general thing. Hayem gives
us two examples of blood counts in cases of genuine starvation which
illustrate this point. One gave 12,000,000 red cells per ¢. mm. and 120
per cent hemoglobin, the other, 8,780,000 red cells.

The objections to a vegetable diet are:

1. Bull.—1In order to get the suflicient amount of proteid one has
fo consume 3,500 grams daily. This means that the stomach, which
holds but 1,200 grams normally, has to be stuffed three times a day,
often cansing putrefaction of food and dilatation of the stomach and
intestines with their well-known effects.

2. Insufficient assimilation.—Not only do the gastric and intestinal
juices penetrate the food mass with difficulty, but it is an established
fact that vegetable proteids are from 20 to 40 per cent less assimilable;
in other words, that proportion is not uti]ize& as food.

8. Cellulose.—This is an entirely indigestible material prominent
as the exterior covering of most grains and pulses. Poorly cooked
beans will pass through the intestinal canal entire on account of this
jacket which, unless broken, locks up all nutritive material. TIn addi-
tion, by its mechanical irritation, food is hurried out of the canal
before chance to absorb is given.

4. Vegetable diet is not as good a source of nervous encrqy which
should be distinguished from muscular strength as evidenced by the
actuwal foree produced in a day's work—Not only is it lacking in
power to 111*{1:?11:*9. such energy, but it lowers the power of one to resist
disease. This is apparent from the facility with which many
vegetable-eating races fall an easy prey to epidemies,

All this may be modified by the fact that carbohydrates are the
sources of force, and that the laborer of the tropics can generally get
from his diet enough protein to build up his tissues if enough earbo-
hydrate or “ force food ™ is supplied. Herein he differs vastly from
the sedentary individual who Euis to perspire enough to carry off the
excess of water in such a diet. _

In treating of this subject, we know of no saying so wise as that
of Gilman Thompson:

There are many facts in nature, in addition to those already discussed, which
indicate without doubt that man from his earliest prebistoric days has been
omnivorous, adapting himself to his surroundings and eating in his primitive
condition whatever his environment afforded, with least expenditure of labor
to obtain it, now vegetable, now animal food. * * * A brief glance at the
dietetic habits of the more primitive tribes of mankind at present living, shows
no arguments can be drawn from them as to the advantages of any particular
clagg of food.

Taking the dietetic habits of these people into account, we may
conclude that they are not materially different from what they always
were. DBy this, it is not meant that such food is not a menace to their
perfect physical well-being, nor is it intended that any one shall
think that we do not share the desire of everyone to see a poorly bal-
anced diet improved. It is also known that in certain sections great
poverty has supervened from depression of certain industrial interests
and that the protein element in the diet of the jibaro has suffered.
We also realize that a certain degree of anemia may result from ex-
{reme poverty of protein,
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We therefore believe, in spite of the quotations of authorities ecited
(whose opinion expressed later is not different from our own on food
in g:—:-mﬂ:r:llijlj and from Thompson’s remarks, that the food eaten by
the jibaro in Porto Rico can not fail to produce an effect upon the
prognosis of a blood-impoverishing disease. M

Lest we generalize too much, let us review some clinical observa-
tions, the results of our work: _

Of 947 cases treated at Bayamon, a statement concerning the nature
of the food eaten was secured from 355, Of these, 225 said that they
ate the usual food of the country people; i. e., rice, beans, vegetables,
and codfish (now and then) and that, such as it was, they suifered
no lack in quantity. Ninety who were of the better classes or their
servants, stated clearly that they had a daily mixed diet. Forty said
that their food was deficient in quality and quantity. Of the 225
with the nsual food of the country, 217 had their hemoglobin per-
centages taken with the following results:

Persons,
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Bolween 70 and T por oot e ———— 11
Between 80 and 89 perecent__ oo =iyl L e A et b
Between 00 and 100 per ¢ent_ . . e e 2
e Y e s e L e T e e e e e 217

Average hemoglobin percentage in this class, 434,
Of the 90 persons with a full mixed diet, 86 had hemoglobin per-
centages of blood taken as follows:

Perzons.
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Average hemoglobin percentage in this class, 43.5. The remark
* best class of food ™ is found in two cases, one with 93 per cent Hb.
and the other with 24 per cent,

All the 40 persons on a diet, which they said was purely vegetable,

and restricted at that, gave hemoglobin percentages as follows:

Persons.
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We find the following remarks in our notes on these 40 cases: * In
two Toa Alta cases who ate the poorest of poor food, one had 95 per
cent Hb., the other 28 per cent.” The first had extremely few ova of
uncinarige, the second many. We have repeatedly noted instances
where one with severe anemia was accompanied to clinic by markedly
rosy and healthy individuals of the same family who ate exactly the
same food. In some of these families the poorest kind of food was
eaten: in others the best, depending on their station in life. Gen-
erally, the healthy looking ones had little or no infection; the pallid
were always heavily infected.

For notable illustrations of how little food may influence the
“anemia” of the island, see Case 2 in Utuado series, where ex-
pulsion of uncinarie was followed by a rise in Hb. from 38 to 100
per cent in about six weeks, although the man never received a bite
to eat at the hospital at any time, and was continually complaining of
poor food at home. Case 7, same series, left the hospital after requir-
g six weeks to rise from 10 to 64 per cent IHb. In two weeks more
he rose from 64 to 103 per cent Hb., living at home and eating what
his father described as the poorest of food. Cases 8, 11, 15, and 47
are similar. Case 19 shows severe anemia developing, once in Ponce
with good food, and once in Utuado with poor food. Cases 20 and 58
of the Utuado series, and Cases 1, and especially 16, of the Bayamon
series, illustrate how the best of food does not prevent anemia of
uncinariasis.

('limate.—As a cause of marked anemia, per se, there is no reason-
able ground for fear in Porto Rico on account of climate. We will
not attempt to defend what on its very face is evident: that, with a
bright, sunshiny little island out in the Atlantic, fanned constantly
by breezes, with a mean monthly teniperature of 75° in January to
82° in August, and a mean annual temperature of 72° in the moun-
tains, excessive heat can not be cited as a cause of anemia. If diseases
run riot, the hand of man has sown them, and. until measures are
taken to prevent it, he will continue to sow them and reap the fruit
of his own negligence ; for the climate of Porto Rieo is propitious, not
only for the perfect development of human kind, but for that of the
manifold varieties of parasitie life. In this sense, climate is a factor
in the epidemic under consideration, in that it affords to the parasite
a proper temperature for its development in the open air. So does
it provide a_home for Stegomyia fasciata, * the yellow fever mos-
quito,” but eflicient quarantine has prevented its infection.

Humidity and rainfall—The average humidity is 80 per cent,
which is, of course, high. The annual rainfall varies considerably.
In San Juan it is 60 inches, but in the northeast corner of the island
it is 100 inches and over. Thus Porto Rico has an abundance of rain.
It is rare, however, that the sun does not shine the major part of the
day. Seasons of drought do occur, especially in certain parts of the
island, but Porto Rico is noted for its heavy green mantle and rich,
fertile coil. There is a rather indefinite division made of a wet sea-
son and a dry season, the former corresponding to the time of har-
vesting the coffee crop. This is known everywhere as the sickly sea-
son, as will be noted by the inspection of annual mortality tables here.

The mud formed is slippery, grumous, and pervades everything,
and it is no wonder that at this time of the year the mortality rises,



UNCINARIASIS TN PORTO RICO. 119

for here again is added another of the necessary elements in the
development of the uncinaria ovum.

We realize that humidity is the general condition which aids in
bringing about many diseases, but the fear of a damp locality in
Porto Rico is all out of proportion to that felt in other regions.
Towns are popularly divided mto * damp towns™ and * dry towns.”
Although the temperature is lower, the wet season is the deadly sea-
son, chiefly beeause it is the hatching time par excellence of uncinaria
ova. We do not mean that in the dry season, often visited by rains,
development does not also occur, for Porto Rico is seamed at short
intervals by brooks, streams, and rivers which furnmish abundant
moisture. There is one more source of humidity in the island—the
heavy dews, which, falling in shady spots, keep them damp all day
in spite of the sun.

Uncinariasis is a disease of the poor, and the poorer the man the
more exposed is he to heavy infection. IHere again poverty alone is
considered a cause of * anemia,” whereas it is really a predisposing
element. It is unnecessary to mention more than a few of the oeceu-
pations which bring people into conditions which favor infection.

1. Coffee culture—Coffee pickers and laborers on coffee estates
are the most exposed of all laborers in the island. They are doubly
exposed in that the environment of their dwellings is loaded with
uncinaria larvee and that a similar condition exists at their place of
work. This is, to the barefooted man, the most dangerous pursuit
in Porto Rieco, and this danger is enhaneed by the fact that the most
of their work is done at the very time when conditions are most pre-
ditions for infection. So frue is this that practically all of our

tuado cases stated that at the time of coffee harvesting their feet
were literally ** eaten up with mazamorra.”

2. Sugar plantations—Infection in sugar plantations is not so
common at the place of work, but nevertheless is frequent, especially
in the irrigating ditches,

3. Washing on the edges of streams sometimes produce maza-
morra. Such spots are often heavily infected.

4. Banana groves—A most intense infection may be acquired in
such localities,

Habits—Uncinariasis is preeminently a filth disease. The only
means of infesting the soil is by evacuation of the bowels where the
ova in the feces will later develop. If sanitary privies were gen-
erally used, uncinariasis would forever disappear. This is the key to
the whole situation, as outside the human body the larvae never pass
beyond the encysted stage. Even the last census report gives no
conception of the absolute disregard for sanitation in this respect in
the country distriets. Practically all of our Utnado cases stated that
they deposited their feces in the open country and had no privy nor
even a hole in the ground for this purpose. Our special eases there
are fair examples of the average—of 61 persons 55 had no privies
and 6 generally used them, but only two of the latter lived in the
country, the rest in the town. In Bayamon a much larger percentage
of our patients were more comfortably situated in life—342 were

uestioned on this particular, and 53 stated that they used privies:
the rest, 289, never used one. Thus the average individual living
in the country, barefooted and devoted to agricultural pursuits, from
time to time acquires more and more uncinarize from infections sown
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by himself and his neighbors. This is a constant inflow. The time
naturally comes when the parasites in his intestines die of old age or
of some accident which cuts off their existence, and, as Bovcott and
Haldane remark, the dead larvie are at least partially digested by
the intestinal juices. Thus they are passed out of the canal with no
mark by which they ean be recognized.

This is one of the reasons why, when a jibaro comes to town where
infection is not possible, or at least rare, he often gradually gets
better of his anemia, 1. e., his multiple reinfections are cut off and the
parasites he brings with him die as they reach the limit of their
natural existence. Such improvement is often explained here by the
statement that * the most anemic jibaro, on reaching San Juan and
finding proper food and lodging, immediately beeins to improve.”"
The fact of improvement is often seen, but not immediately. The
reason for improvement is not correctly expounded. This is the
so-called * natural eure.”

A study of the following data, obtained from a systematic exami-
nation of the inmates of the Girls Christian Orphanage is illustrative
of this point. These girls reached the school in all grades of anemia,
undoubtedly due to uncinariasis. The superintendent stated that 81
of them were pale, some extremely so, and that after a few months
their general condition began to improve, until at the end of two or
three yvears “ all anemia ™ had disappeared. Four were in the institu-
tion less than two vears, 5 between two and three years, 35 over three
vears, and 1 a period unknown to us. As will be seen from the table,
their average hemoglobin now is 824 per cent, the average of those
without ova in the stools being 82.8-L per cent, and with ova 82 per
cent. A few of them are still pale. Thirty-eight of them have ova
in their feces, and 7 have none. There was considerable difficulty
in finding ova in the majority, and some had to offer a second speci-
men before they could be found. In general, therefore, few were
encountered. They are all well shod, neat, tidy girls, and the chance
of reinfection is small as good latrines are provided.

A noteworthy bit of information is obtained from the column
headed * geophagy,” where 16 are found to be “earth eaters,” It
would seem as though this was an almost certain mode of infection,
but the “earth” eaten was almost always plaster or similar incon-
ornous material, not wet earth. Sixteen of the 45 had this habit,
which throws a flood of light on the habits of the jibaro, practices
which he will never acknowledge and which are only known by just
such accurate data as this obtained from observing teachers.

Let us assume that practically all were infected on admission

[. Many uncinaria gradually died off and none took their place,
or, if any, very few.

2. TInder good eare and hygiene an individual relative immunity
was established to those that remained.

Aside from the nonuse of latrines, the various loeal habits, some
not peculiarly affecting the disease, others offering other means of in-
fection, need not be detailed. For example, the abuse of aleohol can
hardly affect uncinariasis and its attendant anemia more than it
affects other diseases: the general habit of going barefooted is a real
source of danger and a means of direet infection, ete. The playing
of children in muddy places should not be lost sight of.
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Some curious infections occur: One prominent American, a man of
most scrupulous personal habits and one in whom infection by the
mouth seems impossible, contracted slicht mazamorra by taking off
his boots and wading in a small pool. Several months afterwards
ova of uncinaria were found in his stools. He informed us that an-
other American, similarly affected, was sent home very ill with
anemia, and that he is supposed to have malaria cachexia. The pic-
ture drawn of his symptoms makes it more than probable that he is
at least suffering from unecinariasis, whatever else he may have.

In broad gﬂmml terms, it may be stated that the conditions found
in cities and large towns of the island do not conduce to so heavy an
infection as in the country and that many pallid individuals seen on
the streets of San Juan have been ulfvc:tml in the interior. The un-
canitary habits of the laboring classes in some towns and hamlets
render it likely that infection does take place in certain of the
worst sections, given shade and moisture.

Age.—~The ages of all our patients, arranged in groups of five
vears, is as follows:

Age. ﬁ;:;;‘ Utuado. S{,',":f;"l Total,

| |
L2 o e e e S e i e e 11 4 0| 35

Betwesn: |
T A e RN, § e WETL Sk e e N L] 427 5 53l
PR e et S o bR R s it M L M S e ] 122 ST 15 1,027
PR ot g R e St F e S S U e 114 3 | 0 7458
P e e e el o R e e e R e 131 501 0 i+l
L R e S T Pt S e e 1432 5 | i 711
LT T e e e S e e e e e e i i 424 i3 407
S I S R B e o e e g S S R 72 3 | 7 40k
A e e e M e 2 44 3[!”' 1 pals
R R e s L e s B e e b e e p e m 2 |- 145 1 1549
A T - e S S et et S S e e 31 164 1} 195
T e e gy 30 G5 | 0 05
R S e e T h R 7 il 0 08
i I L et S L 13 17 i 30
AT Y e S e il e e o R o S Pl ] %1 ] 1
SN T e e e e L e 2 5| 0 7
50 and 84, 0 3 0 3
ke B e R 0 ]| i} 1
LT LT L P RS R g 17 | 6| iy i
D L e e il M7 4 r-1| 5,490

Thus the first deeade furnished 566; the second, 1,786 ; the third,
1.352; the fourth, 902: the fifth, 453; the sixth, 2[}[] the seventh, 98;
the Ngilth 17: the ninth, 4.

924 per cent were below 50 vears of age and 62-per cent of these
were between 10 and 30.

In interpreting these figures, we desire to call attention to a sen-
tence in a previous report on this disease in the island (A Study of
Uncinariasis in Porto Rico, Am. Med., Vol. 6, Nos. 10 and 11):

It is a startling fact that while Porto Rico has a Inrger proportion of children
to adults than any other State except South Carolina, yet in 1890 the percent-
age of persons over 60 was but 40 per 1,000, compared with 62 per 1.000 in the
United States.

We believe, that apart from this, the disease is most destructive in

the young, not only of life, but that it is between 10 and 30 that the
great amount of sickness oceurs, as seen from the table. A relative
immunity may, and probably does, come to those who have suffered
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the consequences of infection and who have survived its baneful
effects, Persons of all ages are liable to become infected, given
exposure to the parasite,

Sea—Of 5490 patients, 3.259 were males and 2,231 were females
or 40.64-per cent. This is largely due to chances offered for infec-
tion, males naturally being more exposed from the nature of their
oceupution.  Not only is this so, but the degree of anemia is less in
females than in males, obeving to a certain extent, at least, the num-
ber of parasites with which each sex is infected. In Bayamon, of
577 persons in which the hemoglobin percentage was estimated, ex-
cluding the Girls Christian Orphanage cases, 165 females gave an
average of 484 per cent IHb. and 412 males, 414 per cent.

Bex compared with hemoglolin. Females. Males.
Between:
10 and 10 peroent hemoEloBin. . . ... cdiiiniicaeeainas 7 24
20 and 2 per cent hemoglobin. . X il
30 and 30 per cent hemoplobin.. ... . ... ... .. ....... an a7
40 and 49 per cent hemoglobin, 21 a7
Brand 50 poreent Bemoplolln. . . o L 9 43
G0 and 60 percont hemoplolin. ... .. .oo v iiiiii i ere i i in s e s 2y 34
rand 70 peteent Bemnplolma s ce e e e i e e H) 17
g0 and B percemt hemoglobin. .. . oo L L3 9
o and 99 percenthemoglobln.. ... ..o, 1 i}
Qo 100 P cEn L BRI - - - oo i fe e e e e o e i e e 1 0

e — —e e o

Only three of Sandwith’s 400 eases were females, due, he says, to
the oriental custom of immuring women.

Race and immunity—It seems diflieult to separate the two, so we
have proceeded to diseuss them together.

Sixty per cent of the population of the island is said to be white.
The negro race possesses a higher degree of immunity than the white,
but this is not absolute in the Americas. Jacoby and Zinn state
their belief in the immunity of the negro. The dangerous nature of
the parasite was first practieally demonstrated in Egypt, and has
since been fully proven there. Literature on uncinariasis is not com-
plete without reference to the terrible ravages of this disease in that
country, vet the aboriginal tribes of the Congo, and, indeed, all
through Africa, are infected but show no signs of disease. Here, In
one continent, we have a sharp contrast between the negro and the
white race.

We are fortunate in having direct information of the section least
explored.  Mr. T. Stevenson, a missionary for some years in Central
A ‘rlri{-=1= wag living in Utuado during our stay there. He had had
oceasion to use medicine in his work in Africa, and was atiracted to
our camp. He told us that the food of the tribes where he served is
almost exclusively vegetable; that they are men of gigantic stature
and perfect physical develo ment, vet were subject to a severe derma-
titis of the feet in wet “'-E‘!lei;‘.l‘. which they aseribed to poison laid on
the ground by their enemies. He states that the resulting ulcers were
very severe at times, but that he had not noticed the disease in
Afriea, although the dermatitis was familiar to him. As to racial
differences in the grade of anemia, we are able to compare 540 per-
sons in whom race and hemoglobin were noted.
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Race compared with Hb, Whites. | Mulattoes.| Negroes.

g
o
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This gives an average of 45-+per cent ITh. for the white race, 44
per cent for the mulatto, and 49-4per cent for the negro. A much
more important observation was that very few negroes sought our
clinic. The people who did, came not because 1hw were ]}al(', but
because they were ill, and had the negro felt ill he would have come
just as readily as the mulatto. Now, Bayamon, from which came
these 540 cases, 1s a municipality in which many negroes live. We
must conclude that immunity to the toxin exists in them, at least to
a certain extent. In other words, absence of several generations
from its haunts reduces the immunity of the negro race.

That it is not absolute is seen by case 4431, cited before, and we
conclude that in this country racial immunity is no longer a protec-
tion from an unusually large infection. LLIL]]'ELH:-[EI‘]} in 1899,
stated that the old races of Asia are relatively immune to "the toxin,
but are worm carriers. Such are notably the Hindus, where Dobson
shows an infection of 75.58 per cent of *healthy” coolies. That
even there there is no absolute immunity is amply attested by the
storm over this assertion, in which Thornhill and Giles proved its
death-dealing qualities in that same country. DBut not only this,
Thornhill adds that, in Ceylon, uncinariasis is more fatal tham
cholera, and MecDonald, in that island, reports 1,760 cases treated in
hospital, with 395 deaths from the disease. One of the writers had
a case of a soldier with uncinariasis who was infected in the Phil-
ippines, and who said that about 20 men in the company had the
same symptoms, eausing them to fall out on the march. He further
added that the natives are very healthy.

Thus negroes, and possibly Malays and Mongolians, are relatively
immune to the disease while harboring the parasite, remembering
that we have no knowledge of the number of worms these |‘,IL<}]Jit‘
usunally carry, an important point. There is nothing at all strange
in this, as it is well known that relative immunity exists in yellow
fever, especially n ne,{_rrmu No one to-day denies that individuals
exist in whose blood the plasmodium of malaria can be found, but
who show no symptoms of malaria, nor that the famous French phy-
sician, who found that 60 per cent of the many cadavers he autop-
sied presented lesions cansed by the tuberele bacillus, was correet n
his statement that a relative immunity holds the bacillus in abeyance
until a long life 1= run. the individual dying of other causes.

This brmg'-z us to the question of mﬂlvldlml resistance to the toxin.

Literature and the personal experience of many here attest the
frequency of infection by uncinaria without objective symptoms of
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disease. Many of them have no anemia, yet are clearly suffering
from other manifestations of uncinariasis. Frequently our light
cases in Utuado had little anemia, yet were far g‘t}m well, seeking
our camp on that account, and while some were lightly others were
heavily infected.

Individual resistance to the disease is matural, inherited, or ac-
quired. In all these, one prominent factor is ever present. We
refer to the conditions of life under which a person lives. As we
send a case of incipient tuberculosis to parts where climatie and other
influences build up the resistance; as we feed up a convalescent, with
the intention of supplying to the body a force which will better
enable him to cope with gi.‘sease, so it is perfectly clear that good
food in unecinariasis is not only an aid te recovery, but an aid to the
body in fighting a poison, and to good food might be added a host
of other factors. %"’e have cited, however, an instance (case 16,
Bayamen series, p. 148), where all that care and money conld bestow
resulted in a complete failure until specific treatment removed the
cause of his infirmity. Yet it is a valuable weapon to turn against
uncinaria when we are able to command a good pantry and a good
bed for our sick. Thus were our desperately ill cases tided over a
eritical period in Bayamon and Utuado, and for this reason hospitals
are needed.

Boycott and Haldane say with regard to infection in the mines of
Cornwall :

Fresh infections must, however, be occurring and the facts are most easily
explained on the theory that in the majority of individuals some form of im-
munity is gradually establizhed to the presence of the worms. Nearly all the
men working in the mines appear to be infected. A great many of these suf-
fered at first from anemia, but gradually recovered completely without giving
up their employment and without treatment. On the other hand, there are
fome individuals who continned to be ill forr long periods even after giving up
work underground and in whom therefore the immunity did not become estab-
lished, though they recovered when treated with thymol,

We are immediately impelled to cite the fact that after a sharp at-
tack of diphtheria has been overcome the bacilli remain, propagate,
and excrete their poisons in an otherwise perfectly healthy throat.

We are not, however, in accord with Doycott and Haldane that
this is all a question of acquired immunity. From their descriptions
we are inclined to believe that they were not dealing with such heavy
reinfections as we have here.

All of the data concerning predisposing causes is insignificant as
compared with the following facts elicited from a study of the
disease.

Of 4482 persons treated in Utuado (excluding our special cases),
not more than 300 of whom were ever rationed even for a short time
by the commission, living in their homes as they had always lived,
extremely poor, and generally with an illy balanced, often an insuf-
ficient, dietary, 2,151 were radically cured, expelling their uncinariae
and leaving the clinic with normal blood, tested by instruments; 273
were practically cured; and 1495 were improved. We may now
understand why Stengel writes of secondary anemia as follows:

The offect of diet iz difficult to determine, as the experimental evidence and
some of the investigations made upon persons undergoing prolonged fasts have

been guite at variance in their results. Senator and Luciani fonnd that the
blood of the Italian fasters, Cetti and Lucel, did not undergo the deterioration
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that might be expected, and experiments on animals have sometimes shown con-
siderable increase in the number of corpuscles instead of decrease. When the
blood is decidedly affected, this is probably due to secondary or associated con-
ditions, such as fever, organie disturbances, ete.  Continnous bad food, however,
ig usually associated with other debilitating influences and undoubtedly leads
to anemia, as is seen by the inhabitants of besieged cities or in times of famine.
# * % Residents of tropical climates frequently present a strikingly anemie
appearance, particnlarly when they have recently arrived in such elimates, but
to a larce extent this appearance is deceptive, being probably due to vaso-motor
conditions rather than to a condition of the blood itself. The actual anemias of
the tropics arc dependent wpon definite and specific eauses,  (Alfred Stengel,
M. I, * Twentieth Century Practice of Medicine,” v. 7., pp. 312-313, Wm. Wood
& (o)

The italies are ours.

After reviewing all the evidence, we find it clear that heavy infee-
tions generally produce the disease in practically all save those who
are racially immune. and often in them; that slight infections often
do and, according to the facts of immunity, may not; that moderate
infections oftener do produce the disease in the people of Porto Rico
than not; that every ecircumstance which tends to devitalize a human
organism will decrease this immunity and give fuller play to a
dangerous and, many times, fatal toxin.

Henee to trust alone to building up the resistance of the Porto
Rican jibaro and not to treating him for his disease would be as
ridiculons and costly as to order a fire brigade to turn its entire
attention to soaking with water houses a block away in the hope
that this would prevent a general conflagration, leaving the fire to
burn at its own sweet will. From a clear knowledge of these truths,
Germany is attacking a disease for the possibilities it represents.
This 1= all the greater tribute to their grunc? foresight and sane jude-
ment, when we realize that but 6.8 per cent of the infected workmen
%)T‘E".’-il."!nt- signs of anemia. For the same reason the United States and
Jurope are beginning to view uncinariasis with alarm and to seek
to stamp it out before a general sacrifice of health, happiness, and
human life 1s made.

Porto Rico has taken the initiative in the Tropies in inquiring into
the cause of the profound anemia of her laboring classes and in test-
ing feasible means of treatment and prophylaxis. We have seen that
the major portion of this “anemia ™ 1s uncinariasis and we earnestly
recommend to our professional brethren, some of whom need no such
recommendation, that no further reliance be placed on iren, quinine,
and tonies in general, which after a trial of years have proved them-
selves utterly incapable of controlling a disease which is every day
threatening more and more the existence of the unfortunate jibaro.

PATHOLOGY.

[ In the original report both pathogenesis and morbid anatomy were
combined, but as it 1s unnecessary to rehearse this entire chapter, the
gist of which is covered in a more acceptable manner elsewhere, we
will merely cite the part devoted to the pathogenesis.]

PATHOGENESIS,

~ The worm has always been considered a bloodsucker, sustainin
itself by assimilation of the plasma, not the corpuscles. It is founc
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with its head buried in the mucous membrane and the buceal capsule
so well fastened to the intestinal wall as to require some foree to dis-
lodge it. Many writers have declared the amount of blood thus lost
to be utterly insuflicient to produce anemia of such grade, a belief
with which we have been in accord. Loeb and Smith (Proc. Path.
Soe. Phila., June, 1904) state that the worm excretes a substance at
the point of its attachment to the intestine, which prevents coagula-
tion of the blood, as do leeches, and that on changing their feeding
oround they leave a wound which bleeds for some time. Caleulating
the loss of blood occasioned by each worm to be one drop daily, 500
would eause a loss of 20 grams. There are, however, some facts which
throw doubt on hemorrhage as a cause of the anemia: (1) Blood in
the stools is not a common symptom in our experience. (2) The
worms are rarely seen to contain blood in many examinations we have
made. (3) In some individuals a few worms, too few to eause an
appreciable loss of blood, will keep up a severe anemia which is eured
by their expulsion.

Leichtenstern believeg that the male is not a bloodsucker, and also
states that a general change of feeding ground is apt to oceur every
three to six months. During pairing time colicky pain and all diges-
tive symptoms are prominent, and blood sometimes appears in the
stools, but in the intervals neither one nor the other is marked.

Our own observations lead us to consider the latter discussions of
little moment here. The worm undoubtedly changes feeding ground,
but as the infected in Porto Rico are constantly receiving fresh infee-
tions, they can not well be free from pairing of their uncinarie at
any stated time. Pains in the epigastrium are common in all stages
of the disease here, perhaps due to frequent reinfections. The late
observations of Looss are of the greatest interest. Tle states that all
authors until now, save Sangalli, have agreed that the nematode is a
bloodsucker. The latter believed that the uncinaria feeds on the
intestinal mueosa, a view which Looss declares is correct, and adds
that if blood is found in the intestinal canal of the worm, it means
that by accident it has opened up some vessel which, if small, causes
slight and imperceptible bleeding ; if large, hemorrhage, which will be
perceptible in the stools.

“onsidering loss of bload by hemorrhage a partial source of anemia,
let us turn to what is undoubtedly the {'hiefpc:ms{% of this and, per-
haps, many other pathologiec conditions found during life and at
autopsy—the toxin. The reasons for cur belief in a specific poison
are:

1. There is a remarkable eosinophilia in this disease, to be dis-
cussed later. :

2. There are nervous symptoms, out of all proportion to the anemia
actually present.

3. There is a rapid improvement in the mental condition of the
patient while yet the treatment has failed to affect the other symp-
toms, especially the anemia.

4. There is a relative immunity to the disease enjoyed by some who
harbor the parasites. All equally infected should lose a like amount
of blood, and, if hemorrhage alone were the cause of anemia, we
would not see such disparity in the reaction to the infection as daily
experience demonstrates.
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5. By some cases of anemia in human beings ‘;s;u:-ervening on infec-
tion w}fen time was not given for the ultimate ecdysis and formation
of a suctorial apparatus (special case 19 and others).

6. The repeated observation that red cells may be normal, or nearly
so, with a very low hemoglobin, and this at the onset of the disease,

7. Retinal conditions ‘ﬁequently found in the eye in uncinariasis.

The third great cause of anemia is the mechanical wounding of the
intestine, setting up chronic inflammation and perhaps affording en-
trance to micro-organisms. As the disease progresses, overstufling of
the stomach. chronic disease of vital oergans like the liver and heart.
and a host of concomitant causes aid in protracting and aggravating
the deterioration of the blood.

Course, Procyosis, axp Letnavrry,

In cases where a moderately heavy infection takes place, and the
patient is young. resistant, and has the benefit of wholesome food and
good care, a certain degree of anemia results, which, as a rule, gradu-
ally wears off as time goes by, provided that no new infections are
engrafted upon the first. Such cases are rare here, for in Porto Rico
the country people, who form the mass of anemics, are very poor.
They are limited to the confines of a narrow valley, a coffee planta-
tion on a mountain side, or a sugar field. They are constantly open
to reinfection and lead a life of chronic invalidism. In their half sick
condition they become dispirited. indolent, and thoughtless of the
future. Before long food gets scarce for lack of strength to proecure
or produce it. The family is large, and the man, the breadwinner,
falls ill. He becomes edematous and dies, leaving his wife and chil-
dren to work out their own precarious salvation. Many times this
varies: the children go first, or the wife dies of the disease itself or of
childbirth, its dangerous complication.

They live far from town and to reach them the municipal physician
has to risk life and limb over rocks, mud. steep mountain trails, and
swollen streams. Many times thev are never reached in time of
illness, and the disease has become such a curse that it is known by
the jibaro as * la muerte natural ™ (the natural death).

It has been said that but a small per cent of the deaths recorded as
due to * anemia ” are really due to any such thing. We are emphati-
cally of another opinion. The jibaro knows his disease better than
his educated countrymen who rarely have it. He dies of * hincha-
zon ” (general edema), is * descolorio ™ (pallid), and the picture he
draws is so faithful that we have come to rely upon it. Such deaths
are recorded as * anemia” by the * comisario,” the chief of the
barrio, and are so entered in the register. Apart from this. how
many are able to trace deaths from cerebral edema. generally re-
ported as “ perniciosas™ (pernicions malarial fever). or the final
diarrhea or dysentery, etc., often the closing scene in uncinariasis?
It would be startling to one not familiar with the disease here to
listen to the story of destruction that * anemia ™ has made in the
families of these unfortunate people. No one denies that it is the
most fatal affection in Porto Rico. In the United States and Europe
the number of deaths from uncinariasis is exceedingly small, but here
the mortality is something terrible. Our own estimate of it is that it
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causes about 30 per cent of all deaths, and the superior board of
health has recorded from 20 to 30 per cent in times past. Many
authors who have only the morbidity resulting from infection to deal
with would be shocked to see to what extent its lethality may come.
We see by published reports from both continents that what we have
regarded here as light infections have been considered heavy there.
The essential feature is the number of worms contained in an indi-
vidual more than all other modifying factors put together. For this
reason it is natural that one should not be surprised that there are
but few cases beyond hope of cure, even in the absence of the comforts
of life.

A return to health is liable, however, to be followed by reinfection
and a subsequent descent to the same condition. We realize that
some immunity is conferred by one attack, but this is powerless be-
fore the tremendons infections these people ineur. This has already
oecurred in some of our cured ecases in Bayamon and will continue to
oceur. So, until a determined effort to educate, direet, coax, or com-
pel the use of some form of sanitary privy, and a general intelligent
crusade i1s begun, in which the infected are treated, uncinariasis, or
“anemia,” is it is popularly known, will continue to reduce the white
and mixed inhabitants forming the country class of the island to a
lower and lower grade mentally, morally, and physically, until the
very existence of the elass will be threatened.

We have purposely detailed our views and the facts on predispos-
ing causes in order to show how it is that the majority are lulling
themselves into a fatal security in citing “causes” which are not
such and which merely ageravate the disease.

In order to get better food people have to work for it, and these
people are not usually eapable of such labor in their present condi-
tion. So much for the general course of the disease in Porto Rico,
which is seen to result in an increasing enfeeblement of the laboring
classes, .

In considering the course of typical individual cases, we refer to
symptomatology and our recorded cases in the appendix, It is a
gradually deepening toxemia, until the last.stages arrive in which the
patient, unnh{e to get about from debility, edema, ete., lies down in
his hammock or wherever he mayv be, exhausted, swollen, with a
dilated and failing heart, and succumbs. Such cases were brought
to the hospital in hammocks swung on a pole carried by two men, and
a * hammock case " became a synonym for a patient in the very grave
stages of the disease,

In such cases anasarca was usually manifest and extreme, often
with edema of the lungs, enormous ascites, dilated heart, and peri-
cardial and eerebral effusions. :

Obstinate diarrhea frequently marks a fatal termination. Some-
times the heart symptoms, with emaciation and diarrhea, are the.
prominent features, and such cases are of bad prognosis. The patient
as a rule dies of pure exhaustion.

(n the other hand, the subject’s surroundings, his resistance to the
toxin, and his relatively moderate degree of infection may prevent
him from any further inconvenience than the effects of a moderate
anemia, indigestion, and certain nervous symptoms, with periods of
improvement and of advance of the disease. He may thus fead a life
of semihealth, working a few days and resting a week.



UNCINARIASIS IN PORTO RICO. 129

The prognosis is dependent, at least to a considerable extent, on
the presence or absence of eosinophilia, as discussed elsewhere. Espe-
cially dangerous is pregnancy, and abortion, premature labor, and
miscarriages are many times observed. Childbirth is often the cause
of death of anemic women, although not so frequently as might be
supposed, and if stillbirth does not result, the offspring is apt to be
poorly developed and liable to marasmus. Barring intercurrent dis-
eases, the prognosis is good in the light, moderate, and even severe
grades of the disease, provided no additional infections occur, but in
the extreme grades, even under treatment, the outcome is dubious.

INTERCURRENT DISEAEES.

Only the more common ones will be mentioned in detail. A list of
such others as came under our notice in our clinic will be given with
the number of times observed.

MALARIAL FEVER.

This is a serious complication and. when it ocenrs, the combination
is apt to be fatal if continued any length of time. Case 6 {Utnado
series, appendix) was an instance of the intercurrence of this disease.
Here in Porto Rico, tertian benign fever is the usual form en-
countered, but we have found several cases with the tvpical ring
forms, erescents, ete., of the estivo-autumnal variety. In Ponce one
of our cases, nearly cured of uncinariasis, was suddenly seized with
pernicious malarial fever, which was rapidly fatal. Other physi-
cians here cite pernicious forms, especially in Ponce. While malaria
15 not rare, it is not as common as in many tropical sections not con-
sidered to be especially malarious. We have seen two cases of ~ ague
eake ™ previous to our present investigation, but of the entire number
since that time (5.500), only 16 cases of malaria have been observed,
some of these due to the estivo-autumnal variety. It seems to be com-
paratively infrequent in the mountains, where anemia is most seen.

It may be of interest to note the results of treatment by thymol
of five cases of uncinariasis complicated by malaria, in which the
hemoglobin was estimated before and after the administration of the
drug:

(1) Hb. 30 per cent March 8; 55 per cent April 25.
{2) Hb. 74 per cent March 9; 84 per cent April 27.
(3) Hb. 42 per cent March 16: 46 per cent April 27.
(4) Hb. 32 per cent March 21; 70 per cent April 28.
{(3) Hb. 47 per cent March 14; 80 per cent April 24,

EYPHILIS.

Syphilis is a relatively rare disease among the people of the moun-
tains, and care should be taken not- to confound uleers resulting from
mazamorra with a tertiary lesion.

TUBERCULOSIS.

While this is found to be the scourge of the towns and hamlets,
it is very fortunately not so frequent among the country class. If
one in a family aecquires it, the whole family is apt to become in-

TTT59"—8. Doe, 808, 61-3——09
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fected. We noted 20 cases in all, but the incipient form might have
escaped us.  Uncinariasis creates a strong predisposition to the dis-
ease, and to sow it on such soil is to insure a rapid and fatal termina-
tion. In spite of the few cases seen, this disease was our greatest
enemy in treatment, as will be seen from the deaths chronicled in
the appendix.

ANIMAL PAHRASITES.

The following list embraces all animai parasites encountered in our
ases at Utuado. The majority were determined from the char-
acteristic ova in the feces, but the number of persons so infected
under each species is low compared with the actual facts. Especially
is this true of Ascaris lumbricoides and Sechistosoma mansoni, the
first not having been always noted, the second frequently not sought
for, as when a suflicient estimate of the number of ova of uncinaria
was made, search was concluded. They are believed to be a far more
common cause of disease in PPorto Rico than the figures indicate.
Bilharziosis recti is particularly common and is Afar‘v:qm:r1i:l‘j.? un-
accompanied by blood in the feces. There is often, however, a large
amount of mueus seen in the stools. In many cases known to ﬁe
heavily infected with Schistosoma mansoni, there are periods in
which no ova ean be found, and on account of this fact, amply dem-
onstrated in several of our cases of bilharziosis, we conelude that we
have passed over many such in our daily clinic. In one of the cases
(ease 42, appendix), Fasciola hepaticum was unsuspected, but one
adult parasite was found at post-mortem by Dr. Gonzalez Martinez.
Special cases are not included.

In combhbi-

: T:ITH:;?F:\I:[JI-!] nation with
FParasite. uncinaria uncinaria | Total.

alone and other

7 parasites,
Asenrls lnmbricoldes. .. ... ccioiiiciiiiaess 1,199 o9 [ 1,408
Tricocephalus dispar. ... ....... 155 171 326
Strongyloides intestinalis....... ey 25 11 a6
e || S e e e e e R e s i | 8 [} 14
Bilharzia hematobinom (Schistosoma MAnSoml} ... .c.coooiiiiiiiiiinaniins | 16 b 21
[yt 1 e LU L] s POt S 1 2 3
Diploponoporus grandis . ... .. ... ..l : 1 L] 1
g e |l | e e S B L1 1 1
T T i o o e e e e B e 1 2 3
FAncHolo HOTREEIENIILL - . - - « = « o visis = n m 5 sm oin o oo e A e 2 0 2
Tyroglyphos bongior. .. .. .c.oooo i 2 0 2
R B I o o e s v wn o W e e L e e 3 0 3
i ke | e e e e, e S e P St DR e T e S AR 1 0 2

_-

1 Probably an error.,

The following numbers of eases of various intercurrent affections
were seern .

1] o | O UL g R oR e (] (1 (2 Y 1, i SRl S T S 8
| S LU0 3 La] b1 F IR R e 1 | Conjmmetiviils - e s 1
Earyngitia. - 0o e s eipleghpe s T e e s 1
Paresis _ Aot ) T 5 L 1 - 1
Yaricelln 2 iy Al | M b e S SRl ELE A e Lol B 2
Elephantiasis S e 2 | Tlcer BtomAe R e e e 1
Janndice b e ol R e S -'-1| Marked trachomfl. . cocccccccmsas 2
Ly ) I ] (R e ] gy 8 T 1
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In one case of jaundice the stools contained ova of Fasciola hepati-
eum and the urine was chylous, the latter probably due to a concomi-
tant filariasis,

Disexosis,

This should usually rest upon the careful microscopic examination
of the feces. There was a time in our work in Utuado when for
about s1x weeks the three of us (later four) made from 300 to 600 of
these examinations a day. This is excessive and beyond endurance if
continued for any considerable length of time, especially when other
duties are imposed.

| |
Number of | Number of

I persong, | times.
— - - — |

h:.mm:minnwl b a0
Rt Bl ool cl e e e e e s e e e e e ] i | 1,336
Fxamined three times, 1,011 3,033
Examined fonr time R 3, 448
Examined five times_ .. ....... b5 1] 4, 185
ot ynn Bz b tbondhwary |- AR SR Pt P e RS e St o I o2 2 352
B nam e e A B . o s v e e e A s il 1, 407
B i el B L L L ARl - 110 230
i Tl DTTE) S 11 e O T P R e o M) Sl e A 44 06
Eeraniiisd- S By D L e o 13 130
Ty T e R e e Sy L Bl 4 33
Examinad tenlyadiaps: T ao s e e e R e | 12
o T T - e e T e s S S | 13

| 4, 452 17, 564

To these should be added about 4,500 examinations more for our
special cases and our eases in Bayamon, a total of over 22.000.

THE OVA.

These are characteristic, and the only thing liable to be eonfounded
with them are the ova of escaris lumbricoides, stripped of their
heavy bile-stained outer shell, but these latter have double contour
and contain a shapeless mass of granular matter, not differentiated
into clear segments. The ova of Necator americanus are “ ellipsoid,
(64 to 76 microns long by 36 to 40 microns broad, in some cases par-
tially segmented in ntero, in other (rare) cases containing a fully
developed embryo when deposited.” (Stiles.)

The ova of ankylostemum duodenale ave * ellipsoid,52 to 60 microns
by 32 microns, laid in segmentation ” (Stiles). In one case in Baya-
mon an ovum was encountered, in every respect typical of Necator
americanus, except that it was double the size, with segments pro-
portionately large. The twd varieties are practically the same in
appearance, excepting size, They are clear and chitinous-shelled,
with grayish, finely granular vitellum balls, generally from four to
eight in number. Tf segmentation has progressed further, the speci-
men is apt to be old. TIn such eases, the embryo, moving about in the
shell, has often been observed but this is a change which usually
oceurs outside the human host. as we know of no instance where the
ovum has hatched in the intestinal canal. When free embryvos are
seen, they are generally those of strongyloides intestinalis.” For a
more exact differentiation of the ovum some work on zoology should
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be consulted. Suffice to say, that ova of uncinaria are not generally
bile-stained but clear, whereas those of the commonly associated intes-
tinal parasites are of a yellow to a deep amber or brown color.

TECHNIC OF MICROSCOPIC EXAMINATIONS.

A bit of feces the size of a match head is removed with a toothpick
and placed on a glass slide. Upon this is placed a thick cover glass
and compressed so as to give a clear center to the specimen. In
manipulating the cover glass, rubber fingercots are desirable in case
of accident. The addition of water is to be deprecated and should be
used only when absolutely needful to secure a spread, as it obscures
the field by a fine precipitate, and delays results. This specimen is
best examined under a one-third or two-thirds objective, and a No. 4
ocular. Some prefer the one-sixth, but here again valuable time is
lost and the field is not so clear nor so large. Too much light must
not be employed as the delicate ovum will be passed over. The thin-
ner parts of the spread should be first examined. Generally here in
Porto Rico, from one to two minutes sufficed for the entire proceed-
ing at the first examination, but in cases where more than one speci-
men must be prepared, the use of the mechanieal stage is invaluable.
When this procedure gives negative results in a suspicious case, the
feces should be sedimented, when a still greater surety may be
secured. We have used the eentrifuge with good results.

Finally, failing in all else, the patient should be given a dose of the
anthelmintie. If the feces are washed and placed 1in a flat dish with
water, the characteristic worms may be found. All feces passed
within 12 hours of the last purge should be examined. This is really
the best procedure in absence of ova and, in most cases, is entirely
justifiable. It 1s important to remember that 1f a purge is not given
after the anthelmintic, no evacuation of the bowels may occur in time
to find the worms, for in 12 hours they may be digested in the intes-
tinal canal, and as a consequence not found in the feces. Thus the
lack of a microscope will not exeuse the withholding of appropriate
treatment, for treatment 1s harmless and the worms are visible to the
naked eve. Quinine is administered on flimsier evidence than that
presented by the anemie jibaro of Porto Rico.

The opportunity 1s here seized to emphatically recommend that
such treatment should never proceed from anyone but a doctor of
medicine. Among those anemics not liable to have been infected by
uneinarie microscopic examinations should always be made. We con-
sider the clinical picture as seen here very suggestive, but we do not
forget that eases of profound anemia from other causes will make
such a diagnosis as uncinariasis precarious. Moreover, there are con-
comitant diseases which may keep up severe anemia. Still further,
we may expel all parasites and leave organic diseases of heart, liver,
and blood-making organs (the result of previous infections) to work
out a fatal effect,

The suggestive clinical features of uncinariasis are: History of
one or more attacks of mazamorra, remembering that the mazamorra
of the better classes is not always the mazamorra of the jibaro;
pallor, using the conjunctiva as the best guide; hemic murmur;
pain in the epigastrium with large appetite and still with decided
digestive disturbance ; meteorism; lack of pronounced diarrhea; pal-
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pitation of the heart; dizziness; pain in the chest without congh; and
a passive, indifferent, stupefied, or preoccupied condition of mind.
For those who have the imnstruments but who for some reason have not
examined the feces, low hemoglobin percentage, low color index, and,
in certain cases, presence of eosinophilia, make, with the clinical
symptoms, a still more suggestive picture. In brief, uncinariasis has
been defined as a profound anemia without apparent cause, We
should be inclined to add that, in so far as Porto Rico is concerned,
all anemias in which suflicient cause can not be found, should be sub-
jected to some test to determine the presence or absence of uncinaria.

As to diseases with which uneinariasis is confounded, we will only
refer to the more prominent ones with which a physician in this island
will have to deal.

MALARIA,

Malaria can be most accurately diagnosed by the microscopic ex-
amination of the blood. The absence of the parasites from the circu-
lating blood in one examination does not preclude the possibility of
the presence of this micro-organism in the internal organs, but once
found, the evidence is eonclusive. Generally speaking, malaria is not
a very common disease in Porto Rico, but m certain localities in the
island, as Salinas, it certainly is. There are few persons who will
not say that they have at some time had * malaria,” but it is a popu-
lar diagnosis for fever in any form. Indigestion, autointoxication,
enteritis, “ colds,” typhoid fever, filiariasis, ete., are often embraced
in this all-sufficient word. Malarial eachexia is really rare. This is a
condition which in the sonth of the United States nsed to be almost
universally confused with uneinariasis and other diseases.

TUBERCULOSIS,

In its incipient stage, where diagnosis is most important, the
microscope 1s almost indispensable, unless we are peculiarly gifted
in physical diagnosis. DBut anemia in incipient {L:Iltll.lﬂllﬁ is oftener
absent than present, although pallor is frequent. Only when a cavity
exists is it that marked anemia from tuberculosis may be expected,
and this does not always oceur.

Syphilis very frequently produces extreme anemia in the secdnd-
ary stage and should be earefully looked out for,

Diarrheal diseases and dysentery, when chronie, often produce
considerable anemia, sometimes severe.

PERNICIOUS ANEMIA.

This is a very raie dizeaze: none of us has ever seen a case in Porto
Rico. The high ecolor index, with preponderance of megaloblasts
over normchlasts, should be sufficient to exelude it.

PEEUDO-AMNEMIA.

We were visited by large numbers of persons in the better walks of
life, who desired treatment for * anemia ™ because they were pale.
In many it was nothing more than the normal complexion of persons
living in the south of the continent: in others the lips were pallid
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and symptoms of neurasthenia were present. In none of these was
anemia found if 85 per cent is to be considered the lower limit of
normal hemoglobin, according to the Von Fleischl apparatus. Most
of them had over 100 per cent. On the ground of this complexion
and occasional pallor of lips, which is usually transitory, we often
hear that * everybody " in Porto Rico is anemic. Persons from tem-
perate zones frequently note a loss of ruddy color, to a certain extent,
after a few years’ residence here (or much less) but many never lose
their color. Those who do become pallid say they are “nervous and
run down,” and we are inclined to view this phenomenon as more
nervous than organie.

Stengel says:

It is very well known that certain individuals of the same family present
marked pallor without exhibiting evidence of anemia in a elinical way or upon
the most careful examination of the blood, * * * The explanation of such
cages I8 found in the study of the general cireulation. Sahli found among the
canses of such “ apparent anemia ™ reduction in the blood pressure with conse-
gquent deficiency of circulation in the skin. In other cases disturbances of the
vasomotor system doubtless play a part. * * *  In these instances there is
i sndden or gradual accumulation of blood in the interior with reduction of the
amount customarily present in the skin, The congsequence of this is an anemic
appearance without actual anemia.

In general, diseases which have been cited as productive of anemia
do not so frequently produce profound anemia as is thought. Re-
ferring again to Stengel :

Taking blood examinations of 100 consecutive cases of gastric, intestinal,
cardiae, nervous, and pulmonary diseases in which a certain degree of pallor
led to examination of the blood, T found the average percentage of hemogzlobin
to be T4 per cent.

This 1s 30 per cent higher than the average Lemoglobin percentage
of anemics here.

It is notable, also, that he considers 40 to 50 per cent a severe
anemia and 50 to 75 per cent moderate.

[ NoTe.—An important addition should be made here in sproe which we have found not
at all rare among the well-to-do classes. Sore mouth, the bright mental condition, and
characteristle stools should lead ug to consider It ; and negative examinationz of the stools
for uncinaria, and the fact that mazamorra is absent from the perzonal history should
exclude uncinariasis. ]

ProrPHYLAXIS,

Many suggestions have been made to us, and we have reviewed a
large amount of literature on this phase of our labors. Some of the
plans have been already proven worthless, some of doubtful value,
others not applicable to peculiar conditions existing in Porto Rico, or
they have too limited an application. The experiments referred to
under etiology show how useless or impracticable are all attempts
at chemical disinfection. DBoiling or filtering the water is not neces-
sary, as the chances for infection by this agent are negligible. The
coffee plantations are, in Porto Rico, the most heavily infected places,
vet the ground ean not be plowed or burned off.

We are therefore left two points of attack, i. e., (1) prevention of
soil pollution, (2) treatment of existing eases,

PREVENTION OF S50IL POLLUTION.

. Instead of the infection being confined to mines, brickyards, ete.,
it is here spread over the entire island, an area of 3,606 square miles,
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populated by about 1,000,000 people, scattered throughout the hilly
interior, often isolated many miles from town. Here they eke out a
miserable existence, victims of their insidious illness which they
neither know how to aveid nor cure. _

Remarkable, indeed, are some of the precautions they take to
avoid certain diseases; for example, it is no uncommon sight o see
people carrying an umbrella on a clear night to keep the dew from
an injured finger. If the danger of soil pollution could be so en-
grafted upon their minds, half the battle would be won. :

Every possible means should be used to disseminate the facts
among these people. A small pamphlet written in simple, plain
language should be published, and so generously and repeatedly dis-
tributed thronghount the island that no house should be without it.
Iliterate as most of them are, they would find some one to read and
discuss it, for it is to them a matter of life and death, and they
know it. This pamphlet should explain the canse of their afiliction;
how, by defecation upon the ground, the ova of the parasite are
spread about ; how they develop under the proper conditions of tem-
perature, dampness, and shade; and how the larve gain entrance to
the human body and produce the disease. The necessity of sanitary
privies should be made very clear.

A suggestion of Dr. A. Stahl affords another excellent means of
reaching them. It is that the teachers in the schools, especially in the
ecountry and smaller towns, should assist in the promulgation of this
sanitary doctrine, not only among their pupils but wherever they
ean. The insular police stationed in the country districts could exert
a powerful influence by authoritative counsel. We know of one, a
former patient, who announced his intention of deing what he could.
Indeed, it is not surprising that those who have been cured should
become enthusiastic in this work.

If the above propaganda be thoroughly carried out, there would
be no necessity for a law requiring the construction of privies for
every house. The effect, however, would be less felt in some cirenm-
stances, and compulsion should be used if necessary to have privies,
either portable or fixed, on coffee plantations, sugar plantations, pub-
lic works, ete., wherever large or small bodies of workmen are con-
gregated. In connection with this idea, and for the benefit of those
who believe that the country peon will pay no attention to such
advice, we were told that as a result of our labors in Utuado the
workmen employed in road building annoved the foremen by de-
manding privies near their work.

Privies may be of the simplest form, practically without cost
except for a little labor. A hole in the ground surrounded by a thatch
or bark lean-to is suflicient. When nearly full, it can be covered with
earth, and another dug. When working in the field, the laborer is
scarcely ever without his hoe or machete, which could be used for
covering the excreta voided there of necessity.

TREATMENT OF EXISTING CASES.
Each person who harbors this parasite, whether suffering from

anemia or not, 1s a foeus of infection to others: hence the reduction of
these foci becomes a most important prophylactic measure, and it
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should be emphasized that the slight cases are the most dangerous,
because they often do not present themselves for treatment, but must
be songht out. The present system of municipal aid is entirely in-
adequate to accomplish the results desired, as the municipalities lack
sufficient resources; some have no physician, nor even medicines.
Thus, of necessity, it becomes the imperative duty of the insular Gov-
ernment to take hold of this work with decision and energy.

The demand for assistance and treatment for sufferers from this
disease is already being felt in those districts where the commission
has worked, and proves the eflicacy of the plan instituted. Dut these
municipalities can not pay for necessary professional attendance, sup-
ply medicines, nor even house in their small hospitals the numerous
orave cases that exist within their boundaries. Moreover, this de-
mand will soon spread through all the island, as it is already notice-
able in those parts where the efforts of enthusiastic physicians are
combating the disease with brilliant success, although having but
limited resources,

For these reasons, the commission believes that a methodie and
seientific organization sustained by the Government and cooperating
with the municipalities in their charitable institutions will be the
most feasible plan of operation and give practical results.

This organization could be confided to a commission that would
establish a central station with a small portable hospital annexed,
remaining a specified length of time in each district, and locating
branches in suitable places, until there would be formed a complete
system of dispensaries and hospitals for the exclusive treatment of
this plague. . .

Having indicated the lines along which the commission believes
preventive measures should be taken, it is not within our province to
discuss the question of expense nor where shall be found the necessary
funds for this work. While not losing sight of the economic condition
of the country, the sanitarian and physician, face to face with the
evil which they have to prevent and cure, should not, indeed can not,
compromise to financial conditions their prophylactic ideas, founded
upon scientific facts. It remains for others to harmonize the exi-
gencies of “ Salux populi suprema lex,” with the Ft_'ecarmus state
of the contingent of affected who constitute, in Porto Rico, 90 per cent
of the rural population. !

As Rome was not built in a day, neither can success be rapidly
attained in the elimination of this disease from Porto -Rico. The
measure of results will depend upon systematic and continued hard
work, begun gradually and extended as rapidly as consistent with
efliciency. :

It will require years to accomplish the perfect result, but the inter-
est on the labor and money expended will not be so long delayed, as
each vear will return multiplied benefits in the form of lowered death
rate, increased efficiency of the laborer, reduced demands upon publie
charities, ete.

TREATMENT.
The ohject of treatment is, of course, to remove the cause by expul-

sion of the parasites. In many light and moderate cases this will
suffice, but in old chronic cases, and in those where the disease has
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reached a severe grade, some regenerative treatment should follow
the specific.

There are only three drugs worthy of serious mention: thymol,
male fern, and beta- n;l.]}htlml

THY AMOL.

This was first used by Bozzolo in 1880. It is preferred to male
fern in the United States and E ngland. Sandwith says he * went
throngh a weary ﬂpplemwm]up of failing to get rid of the parasite
with other drugs.”

In our work the mode usually adopted in its administration was
the following :

In the evening. a dose of either magnesium or sodium sulphate was
exhibited. In the case of the latter, a less nauseous draft, 30 grams
seemed suflicient. for to give more would be to often precipitate
a too exhausting diarrhea. The object to be attained is the emptying
of the bowels so that the anthelmintic will act upon an uxllmﬂed intes-
tinal mucous membrane. On the next day, the patient is kept in bed
without food until 1 p. m., and is given 2 grams of finely powdered
thymol in capsules at 8 a. m.; at 10 a. m. this dose is repeated, and at
12 m. another purge of the salts. This was the method employed in
our outpatients, but in our hospital we have occasionally deviated
from it in order to compare the eflicacy of thymol with that of other
drugs. We believe that the second purge is needful, because it is not
desired that thymol be absorbed, and sodium or magnesium sulphate
1s an antidote.  When a soluble sulphate arrives upon the scene, all the
damage that the anthelmintic is going to do to the worm, has been
done, and from that time it is proper to hurry the dru out of the
intestines. IFor the Sdme reason we warn ‘1gmnat all solvents of the
drug while it remains in the digestive -:"ma] Such are aleohol, ether,
g!_‘,{:erm{- turpentine, chloroform. and oils

arly all our patients took their medicine in their own homes.
Some undoubtedly failed to take it properly, but generally they
obeyed to the letter the directions given. There were exceedingly
few instances when the medicine was carried home and not taken at all.
This we know from subsequent examinations of their feces and from
general results of treatment. TIn this respect we were agreeably sur-
prised, as we had been warned that our pl]an'a would be frustrated by
the throwing away of the medicine. Those who constantly attended
the clinic until eured or until we left often dreaded the adminis-
tration of thymol on account of its accompanying purge, and some-
times from the dizziness and burning of the stomach produced. This
is undoubtedly one of the various reasons why 507 of the Utunado
cases failed to repeat their visits until eured, apart from the long
distances to be covered over mountain trails, and the time lost from
their daily oceupations. Many ceased to return because they felt
well after sever ﬂl] doses. In general, however, they will take any-
thing that will rid them of their anemia, no matter at what s acrifice,
no matter what the distance to be traversed. We have frequently
seen them come from barrios where they had been obliged to start
out for the hospital at midnight to reach there in time for examina-
tion and treatment, and many times it happened, where the erowd
was too large to be handled in the morning hnuls, that 200 persons
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have patiently waited from daybreak to late afternoon before receiv-
ing attention.

It may be asked, why was thymol preferred to other drugs said to
be less dangerous? We have not shared the opinion of many as to
the danger of administering thymol under a certain amount of pre-
caution. The experiences of two of us in some hundreds of cases in
Ponce demonstrated that its danger was greatly exaggerated and
generally resulted from a solution in aleohol or oil. We came to
know that thymol was an exceedingly inoffensive drug, as a result
of our further acquaintance with it, for we have had no death that
we can attribute to it unless it was the indirect cause of death in
cases 18, 25, and 76 (p. 149) by acting unfavorably in a chronie
enterocolitis. This tendency to irritate the mucous membrane is
the only seriocus objection we have found with it, although it is
perfectly well known that when absorbed it has produced death.
Our practical observation is that it is not absorbed to any great ex-
tent. Patients frequently volunteered the information that thev had
no effect from the purge and some remained even two and three days
before a movement of the bowels resulted. Absolutely no symptoms
of intoxication were seen 1n such persons, and now and then they
failed to show ova thereafter in the stools. In spite of solemn warn-
ings viven each and every one, at times they confessed to having
taken *a swallow” of rum on feeling dizzy from the drug, yet no
cases of poisoning oceurred, although we had one with quite severe
symptoms of collapse. It was sometimes given to pregnant women
to save life. Of the 11 eases of pregnaney in which it was so admin-
istered, one was probably in the second month, one in the third, six
in the fifth, three in the sixth. Two women in the fifth month
aborted, but one did so six days after thymol was given, and her con-
dition was so serious from unecinariasis and the time so long after its
administration that it is not believed that she aborted as a result of
the drug. In view, however, of the other abortion, possibly due to
thymol, it should not be used unless it is seen that more risk is con-
tracted by withholding than by giving 1t. Several women were re-
fused treatment on this account. On several oceasions nursing
mothers were given thymol without bad effect to either mother or
child and without serious diminution in the secretion of milk.

One case, in particular, 1s worthy of remark: The woman was
ghastly pale and strugeling to nurse a puny baby a month old, with
a daily decreasing secretion of milk. The child was erying with
hunger and was given a little modified milk the day on which the
mother was given a full dose of thymol. It was placed at breast on
the night of the same day. After a series of such doses of thymol
both mother and baby became fat, of good color, and perfectly well.
The effect on the milk was remarkably prompt, causing it to become
very abundant.

One patient repeatedly vomited thymol when given with salts but
held it down on changing the purge to podophyllin. In several
instances the thymol was taken in water without effecting emesis,
according to the patients’ statements. Manson states that at times
thymol gives rise to a very unpleasant form of intoxication with ver-
tigo, excitement, ete., and the urine may become dark as in carbolie

acid poisoning, reporting Thornhill's case of fatal collapse due to
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administering liquor at the time of the second dose of thymol.
Scheube adds to Manson’s list fall of temperature, retardation of the
pulse and respiration, burning in the stomach and esophagus, and,
finally, delirinm and collapse. A tendency to vomit is seen at times.
which may bring the drug in contact with the laryngeal mucous
membrane and cause strangling. DBoyeott and Haldane, who used,
in the Cornwall endemic, three successive doses of thymol, in capsule
or emulsion, at intervals of two hours, state, in regard to the effects
of thymol, “no unpleasant effects were observed. Patients were all
treated at home so results could not be so well observed as at the
hospital.”

The same remark could be made of the work here although some
did have dizziness, burning of the stomach, and a temporary increase
in debility. The majority, however, had no symptoms from the drug.
Excitement, burning in the urethra, and olive green or smoky urine
were not observed.! Nevertheless, as much care as possible was exer-
cised and very ill patients were admitted to hospital and given pre-
paratory treatment. Had it not been for this, our experiences in the
use of this drug might have been much less fortunate. Unfavorable
to the administration of thymol are, great debility, very old age,
pregnaney, advanced cardiac or other organic disease, a tendency to
vomit, anasarca, chronie¢ diarrheas, and dysentery. Sandwith says:
“ Warned by the death of at least one of my patients I have always
administered to feeble men 25 grams of brandy with each 2 grams
of thymol.” We are not in accord with this, as we believe that whisky
or brandy hypodermically, or nitroglycerin, strychnine, and digi-
talin are preferable for reasons stated above, though we fecl sure
that many of our patients neglected to observe our warning in regard
to rum with thymol. In fact, our prineiple has been to stimulate and
support all very advanced cases before the exhibition of thymol.
The effect of a full dose on edematous persons is generally marked.
Usually the next day the edema is very much increased and may
prove fatal from edema of the brain or lungs, not to speak of the
dangerous increase of an already extreme ascites.

We have referred to the tendency to aggravate a case of dysentery
or diarrhea. A most important detail in the treatment is the purge.
It is believed that too powerful purges will kill a debilitated subject
more quickly than thyvmol.

The dose of thvmol was graduated according to age. but more
Eslpcf:iuI]‘.' according to the degree of debility, ete., of the patient.
Thus it happened that many times a very weak subject took 1 or 2
grams the first visit and the full dose thereafter, when his condition
had been improved from the number of worms expelled. We do not
agree with some Inglish writers, who state that large doses are
always needed. They are preferable, but small doses, by expelling a
goodly number of parasites, will often tide over a patient who might
not resist a full dose. We have practically proven this by inspection
of feces after small doses of thymol and observing the happy results
obtained therefrom. One thing seems certain, as the rotal amount
must reach the intestine within the space of two hours (for we are to
kill parasites, not merely sicken them), the blow must fall heavily.

- —

LOlive green urine was later observed in Aibonito, 1905,
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Three de:ci%rams every three or four hours is not a proper use of
thymol. We have given 0.5 gram to little children under 5 years
with excellent results. In general, between 5 and 10 years, 1 gram is
suflicient ; between 10 and 15, 2 grams; between 15 and 20, 3 grams;
between 20 and 60, 4 grams; above 60, 2 or 3 grams is generally all
that we should give.

A tabulated chart showing the doses employed by us in 4482 cases,
arranged according to the age of the patient and the number of times
a specific dose was given, is here seen. It should be remembered that
the total number of persons is more than 4,482, for it often happened
that one received different amounts at different times.

ONE-HALF GRAM THYMOL.

I 1
| Times.
Total Total
Age. personz, | times,
1 2 8 4
T . ooty oy ity o ot Al e o, : 20 3 2 | 2% 6
ONE GEAM THYMOIL.
Times.
e L e bt S ] e s Total Total
Age. | i persons. | times.
1 | g 3 4 | & [ 7 &
B | ] |
Under §..... 4 2 1 N IEEERr [Rciac (e I 91 19
Stog. = | 8] 109 70 W| 15 B i 1 ax2 B
10 to 14 3 £ a1 a1 19 ] |SEm | P 1Y Sl 157 335
WbRO B S s e e e e | | A e IR I R el 5 i
A S m:nj 43| 102| 6l | 22| ‘8| #| 1 503 | 1,204
TWO GRAMS THYMOL.
Times.
4 ke Total | myiap
Age. [ BT e, | times.
1'2 3|qsa?‘a u]m||l|~3 :
B o L s RIS LY 6 al | 2| ol 4l 3 Bil. ol O R 254
T s e T e i = e IX2 ) 216 (139 |68 | 30 |10 | 6| F|...of...-feo-c) oy 1, 544
Ty b R e W0 | 16 8| 9/ | T4 138
L S, P e '2!]-51%3 174 [ 87 | 35| 15 n| a] o || 796 | 1,066
THREE GRAMS THYMOL.,
Times.
Taotal | Total
Apge. A e
[ | i persons., times.
N -l|5[ﬂ|'-‘|u 9|m|u 12
=S e e o
gl AD. . ok s S sl i SR S B B T S B { 2 2
1 T SR Sl B e 75| Bi| 42|20 (13) 6| 3|. 1 244 581
LA i e R LR T e A lopg 11 oy |ae|16) 8| &) 2| 1 0...)--. BBl 1, 242
[0}, o | S i e | 14| 19| 10| & | 1|....| ] | i ]
Total J2oe | 274|150 (77 |20 | 26| 8| 1| 1| 1| 859 | 1,045
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FOUR GRAMS THYMOL.

Times.
Total | Total
Age. | ] ] pérsons.| times.
l|2'3|-l G|6|7 8|90 12
— { | |_ -
Under 10 11— B o -l R I o s i 1
VT A b e s i) (B ) e s i | R s R 1 28
RN o e s S B B R e N O D T T e e O a8 808
Tl | P R R R 301 | 560 | 470 344 (135 | 65 {20 | 16 | 1 |....[....fe...| 2,002 | 5,673
17 e R R S e (O TR T O ) et R R T T R ) B 205 489
I e 11 R (R R G 5| s MR R R e an | 80
Agenot glved. . ......ccacaiaa. 2 1| 2 A T PR R S SRR ﬁ: 10
Al o e 554 | 740 ml-;F 67 |7 |28 18| 2f 1] f 1 z,nm-i 7,179

Of 185 of Sandwith’s cases, 95+4per cent were cured in five or less
doses, about the same result as we have secured.

There is no complete record of the number of doses given in Baya-
mon, but we have ealculated that about 2,000 doses were given.

The following tables show the number of times thymol was admin-
istered in 4482 cases, general series, Utuado. A details the number
of times it was used; B the number of times it was needed to expel
all uncinarize:; C the number of times it was given without effecting
dislodgment of all uneinariwe:

A B. [
Number of doses. » i e I =]
er- r- r-
et Times, S Times Sond. iTim&a.
935 935 | 1,618 | 1,518 3453 | 353
1.334 2 668 | 1,166 2, 532 1640 380
1,011 3,083 518 | 1,554 133 | 399
(LT 2, 668 247 Uss H4 | 352
28 | 14d0| 04| s 44| 20
143 RAR 47 2 2| 132
T i) 19 133 | 449
2 230 6 I 5 I 40
i 54 3 .1 2 18
2 20 1 10 0| 0
1 1 1 11 0| 0
1 12 0| i ] I (1]
E ] 0| 1] L | i
4, 452 ] 12, 330 E}EI 7,423 i 844 | 1,943

Following is a table showing the days needful to cure, arranged in
eroups of 10, and the number of persons classified according to the
severity of the disease.

Days. Slight. |Moderate.| Marked. | Total.
e T e e e 36T 2 (1] 369
A e e L e R e S e i o oL L ety 435 217 2 647
20 to 20, 168 238 54 461
3 o, 52 110 75 27
40 to 40 25 &0 83 176
&0 to 50 12 41 05 121
T e i A 8 SE R B e e e e TR e e P S ] 10 =8 4 67
BT EA e i R e e e i s s e T 3 21 25 40
Ul s s e R R SRR R R R e Rl 1 3 16 20
L S s R R T R e b A T R e i Rl S e | 2 0 2 4
Total. . 1,071 76 e 2,151
i
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As to the number of days necessary to cure, it is needful to classify
our cases according to degree of severity of the disease. In general,
the time to eure depends upon the latter factor. Leichtenstern and
(German writers of later date believe that the recently infected are
the most difficult to eure from the small size of the worm and the
readiness with which it is covered by mueus and folds of mucous
membrane. We hardly believe that such a generality obtained. Old
infections were to us very diflicult to eradicate, but we quite agree
that very early infections are still more so. We know of many cases
where thymol given previous to maturity of worms failed to expel
them. This may be due to encystation of the larva in the submucosa.

It was discovered late in our work that, whether from suspended
ovulation, the result of sickening of the worm, or from whatever
cause, ova disappeared from the feces to appear again in two or three
weeks, or even longer. In some cases this was certainly due to subse-
quent infections. In view of these facts, we came to give thymol,
even in absence of ova, when there was persistently low hemoglobin
and continunance of symptoms, Many cases of failure to cure are thus
due to a suspension of anthelmintic treatment in absence of ova from
the stools, for the resumption of it caused the hemoglobin to rise with
extraordinary rapidity. From this it may be deduced that about 10
per cent of our cases might have reached a higher hemoglobin percent-
age. With this end in view 3,964 doses of thymol were administered
after all ova had disappeared.

With the exceptions noted, thymol was given once a week as long
as ova remained in the feces; 97.84- per cent of those who expelled
all their uncinarize received thvmol five times or less; 41.84 per cent
expelled all in one dose: 32.1-+ per cent in two doses; 14.2-4 per cent
in three doses; 6.84 per cent in four doses; and 2.84- per cent in five
doses. Of 4474 cases (excluding special cases) which received thy-
mol, 81,14 per cent expelled all uncinariwe, but, subtracting 507 who
never returned or ceased to return after two or more doses, this per-
centage rises to 91.5-}.

This is to say that 68.64 per cent were cured in less than 30 days;
but about two-thirds of these were light cases; 93.4-- per cent of the
moderate cases averaged two months to cure, but 68.4- per cent of
these only one month; 154 per cent of the marked cases required less
than 30 days; 634 per cent from 30 to 59 days, and 21+ per cent
from 60 to 100 days.

We do not believe it necessary nor justifiable to administer more
than 4 grams of thymol at a time nor to repeat this oftener than once
a week, on account of the tendency of thymol in some persons to irri-
tate the mucous membrane of the bowel.

MALE FERX.

The official * oleoresina aspidii® (United States Pharmacopeeia) is
a violent poison in overdose, according to H. C. Wood (Therapeutics,
[ts Principles and Practice, 11th ed., 1900), “ producing excessive
vomiting and purging, with general weakness, tremors, and cramps in
the extremities, increased reflexes, amaurosis, and, finally, in some
cases, violent tetanic convulsions, with opisthotonos, stupor deepening
into coma, and collapse. TIeterus is sometimes apparent * * * §
drachms (22,2 grams) has several times prove fatal in the adult.
Disturbances of the special senses is a not infrequent symptom in
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aspidium poisoning * * * more commonly amblyopia or com-
plete amaurosis occurs. One or both eyes may be affected, and total
blindness, with gray atrophy, may remain as a permanent condition.”
According to Quu il, the fatal result is partly due to the violent irri-
tation of the gastrointestinal tract and is partly the result of an
influence upon the nervous system.

These symptoms are rarely observed.. It is a remedy of great
antiquity as one of the best anthelmintics known for tnpewnrm “and,
lately, found to be very eflicacious in uncinariasis; it is almost exclu-
sively used in the continent of Europe, preferred because it was
thought less dangerous and more effective than thymol. Tt is a very
frequently adulterated drug, is variable in strength, much more
costly than thymol, and liable to deteriorate, LHI)E[‘llHV in this eli-
mate. We can not believe it less dangerous than thymol, and it is
certainly as disagreeable to take, if not more so, from our short
ex erienm with it.

wreceded the administration of filix mas by 0.13 of ealomel and
0.03 ﬂ% podophyllin. The following day 8 grams of the ethereal
extract was exhibited, and at noon a small dose of salts, if needed.
In some cases where parasites were resistant to thvmol this gave
good results, and in ﬁl’]lll"lﬁ it did not. It seems to canse more dizzi-
ness and nausea, and patients generally -:*umpl.nnml that they felt
sicker and weaker after it than after thymol. These effects were
certainly corroborated by their appearance. Undoubtedly both drugs
are very efficacious, and a choice between them will always l]i*peml
upon the physician’s personal preference. Tt is evident, however, to
us that the extract of male fern is inferior to thymol here in Porto
Rico for reasons given, and we further consider that its use shounld
be restricted to those eases in which thymol fails to have a satisfac-
tory effect. A change from thymol to male fern, or vice versa, seems
at times very effective.!

BETANAPIITHOIL.

Ve have expelled over a thousand uncinarie by a single dose, and
im ve obtained several cures from its use, but we have not had extended
experience with it, owing to the fact that we had coneluded our field
work when Bentley’s important article fell into our hands.  Tle states
(Indian Medical Gazette, Caleutta, Apr., 1904, vol. 29, No. 4) that he
abandoned thymol two years ago to use betanaphthol, and has used
it in several thousand cases with excellent results. It is administered
just as is thymol, save that 2 grams are employed instead of 4.

RESULT OF TREATMENT.

The following is a classification of the results obtained in Bayvamon :

I*ersons.

Dy e e e e e e OOV T e L1
i s g B e e e el i S e T e e S e T 1
T e b R R e SR R B D o B 0 N Lo S e 8 I e o S (LS 294
LTres by o e Tt PRE S PO S e S ERR e e TP f - e T S O T IR 52
e A s o £ 6 SR S i e e S S S S S AT SR T O A 222
T e L e e g e O PR R OR i o o o

R Mt ek agiaci 1 oo i L bl ELCR : 047

1 The real shortcomings of male forn were not ohserved unti] the work of counting the
worms expelled by each doge was taken up. See second report.
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In Utuado 4,482 persons composed a general series, in which only
cardinal points were noted. The following table gives the results
according to the elinical type:

Result. Slight. I!nlndera.le. Marked. | Total.

1 (AR R R e G R e L 1,071 714 | 2181
g T b T e LTI R = PR oL ] 5l A 53
K o R AR S s e T e fil 170 1, 264 1,405
D N e o o o e ol e e e s b ol 1 8 25 ]
el L L A R e R T 2 2 15 2
iy Toa e ol 10 o7 | (RGeS D e L e R e 35 55 134 el
T [ B L B e e e e ] 58 1546 283

T e e o ML e e (R er—o) (v 77

—_— e LIRS

From the 61 special cases we have extracted the following sum-

mary :

Result. . | Slight. umlmu_l Marked. | Total.
| |
[T v [ YOS O S S e B (| | 1 1 | 0 42
I I e e P Pt ] 1] 4 13
nmcl| 1] | 3 3
17 4 I PR R e B DT e | 1 2. & 01
|

Grand tofal of 5,450 cases :

EEEL . e i A e e e e R 2, 244
S b T RERTETIE T [ S Sl e S B S S S b el - T
T S s e e e e S e T NS e R ST R
Reanll mof ool e e e e e A me s s A A H232
o pebormady coaiialt el bt i e sl g LR el e et 224
BT B T iy A ] o IR s e R ERS e L e Y e e s S e 283
A HE i oy o e g Mt o " e 0 ol B ol W o i bR i A B
Eied o e e o e iy S S 27

b, 400

One death has been excluded from this list because it does not
belong to the commission’s field work. * Cured ™ should be taken to
mean disappearance of all symptoms of the disease. with absence of
ova from the stools, and a hemoglobin percentage of 85 (v. Fleischl
apparatus). This class forms 40.84 per cent of the whole number.
The percentage of cured in Utuado alone was 48-4. © Practically
cured " has the same meaning, with the exception that the percentage
of hemoglobin lies between 70 and 85. These form 6.8+ per cent of
the total. Added to the number of eured, the percentage would be
47.6+4 of the entire number and 544 for the Utuado cases. * Im-
proved 7 form 314+ per cent of the total; in Utuado they formed
324 per cent of those cases. Thus the percentage of cured, practi-
cally cured, and improved to the whole number is 7. In Utuado
these form 874 per cent of all cases treated there. * Unimproved”
form 1.5+ per cent of the total, and the “ Deaths ™ 0.5— per cent.

Those who never returned after the first dose, or who ceased to
return after attending a short while, form 184 per cent of the total.
In such persons we had no opportunity to complete the treatment.

The majority of cases were from two weeks to two months under
treatment, excluding the last-named class. The difference between
the results obtained in Bayamon and those of the Utuado series lies
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in the fact that few of the former exceeded three weeks of treat-
ment. In other words, all but 53 of these cases were Incomplete,
for many more would have been cured in three weeks’ additional
treatment. Many here noted as * Improved” and * Practically
eured 7 are now well, discounting those who have become reinfected,
and taking into account the 522 of whom there is no record. Thus
the difference lies chiefly in the length of our stay at each place—in
Bavamon but 7 weeks against 14 in Utuado.

We have accurate data concerning the number of visits paid us by
our patients only in the Utuado cases:

| |
MNumber | Namber

of of
persons. | Limes.

(¥ ) e e e T T 331 am
LT e e e [Fi% 1,328
Three wizlis. . cu.ene 055 2, BiS
N e = s ol e e e e O e e | | 3, 444
o iy o] T SRR R e L e T B LS e R | o7 3.335
e T |1 B T P e e e et o | (5 1. 85
T T 1 ol - e e e e e R SRR e I 166 1,328
] o e R L R e e P R R O R £ | Tk
LT e SRR e i e (2SS e et SR, | = | HH)
T ] T R e e e e SR A g Pacr | | 11 | 121
S e B B L ey 1| 12
s e e e e L mi e e e et S e 0 i
By e e s SR b %

T TR bt r S a1 ST 00 ot AT AU Sl MR o AR I 4,482 | 18,300

The percentages of hemoglobin of the cured, practically cured, and
578 of the improved in the Utuado general series may be detailed as
follows (special cases are excluded as they appear elsewhere) :

Cured : ersons.
ol e T ke e e L D R L X TG
R o | B b R 1 g ERY SPC e S Y R T e e T, S S e 411
TR LBl T Ik L) e et oo S e e i S S e BT e o588
L2xoum el o DB T [F C e s e ot e, ol e o POt S ENS 8 SRR T 426
(b e TR TR R R T SR A B S R RSt n TR S i, a0

R I e e o B e e e e e e S s e S 2 151

'ractically cared :

TR 1] o |11 i e R R e 1
L e O e e B T e SR D e D B ) e I L o SR . aT
o L s e P SRS R S s e S S S R S e el ol P =
o e | S Y Y L SR S L S A 20
[E I 1| ekl e oty ¥ et il WOROC S S W R L N o S S 3
it T R e S e R e e O g 0l S e e e e 13
[ B L e A e e T 41
e B e e e e e e e e 17
TR 1 R SR SR e S S e e S e T B e e e T
o I T e o e e e e e o i i e e i L L 17
R e e, e e s e ek e e [
B Perieenb. s Sl ih S en s i P e e e e T 258
D e S - [
LA R Y S R e RS R S TR T L ey = 10
s b T P ) e SR R e R S T D R e g
FECRER R LG e ke e, W T ik SR SRR BRI Y A DR R e 2 15

AL e R R B S O I O P PO T (- B 213

1 This i[m’l lent, though only possessing 53 per cent Ib., had good color and said he felt
completely eured.

TT759°—8, Doc. 808, 61-3——10
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Improved (578 cases) : I'ersons.
Between A amd 2 nep el e 2
Bebween 30 and 39 pettepnn. . ____ o _ o L T e o] 38
Between 40 and 4dpercent - _ o o . 1 | Coaad Gl i SR E 36
Betwesn 40 and 40 per-cent-_: oo - .o o T o 5o
Between 50 and B4 per oDl oo e e R oo 02
Between Do nnd 60 peroent - - e e il 106
Between If‘[l BT B ey 0 e ) R B S S S S S N T e 141
Between 85 and Gxperrcent. . ______ .. .o il 107

B T B e L b s e b8

Classification of the other cases in this series according to the
clinical type is as follows:

WNoever returned : Persons,
Slight B e e e a0
Moderabe maeeg oo o e e e e e e e T 55
0 b 1 e e S e e e e e DR 134

e e e e e s el i e 224

Ceased to return
e E TG ] | e I L e T as
A B A R e ol
o BTy o e o G PR St e, Lo S el R e R e 186G

] = e e iz

THed :

e AE T L R S A TR S S S 1 S e S e e e e = 2
L i R T e e e e e e 2
My Rked - eAREE Y s 1o g bl s i bemsseavaial e b il ny Bk ey e e i 18

G 1 T e e e e e e L e 22

The unimproved and 917 of the improved are not classified.

Although the actual results are here chronicled, no accurate con-
ception can be formed of the effect of E"'\.I".Il’IlSl{}!l of all uncinarise
upon the patient sick of uncinariasis unless the progress of conva-
lescence be followed in person. Children in the extreme grades of
the disease, without life enough to take interest in things that belong
to « hlhEhmnl often rapidly gain in color and spirits to such an extent
as to :hzmrr:, them Lutueh in physique and character. This is, of
course, by no means confined toschildren. A curious effect of the first
dose :_T[" th ymol is frequently seen in that, although the anemia tlsu.ﬂl?
remains as profound as ever, the patient looks and feels better. This
i the chief reason why our large clinic was so regular in its attend-
ance, notwithstanding the inconvenience entailed.

In older persons, w vho for a long time have been anemie and debili-
tated by many other concomitant conditions, a slow convalescence is
frequently seen, due to a loss of power of regeneration of the blood ;
but as frequently we see an apparently hopeless ease, turned smav
after six or seven doses of an anthelmintic in the belief that a return
to health is impossible, appear six months later, healthy and with
normal blood. There is a very decided tendency to slow recovery
when food is especially poor, and a small percentage of our cases who
were not cured fall in t Pic, group. Another element to be considered
is the presence of even a few worms, so few, perhaps, that ova in the
feces are not found,
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One of the most surprising results appeared when a division of the
cured cases was made into those who took iron and those who did
not, viz:

Iron in relation to dayz to core (gronps of (0), and grade.

Days. | Slight. Moderate.| Marked. | Total.
|
0 i) L] (1}
15 8 2 25
74 1o 24 204
30 3 56 165
20 5 ] 149
11 5 5 L]
10 22 | 53 [
3 ) 24 a7
1 - | 113 19
2 M| 2 4
Total. . 172 ko i 380 Ti8

No dfron in relation to dioyz to cure {(groups of 10), and grade,

|

Days. Slight. l!«lmlemie.’ Marked. | Total.
367 2 i} 3068
413 2 0 622
i 133 30 257
23 a7 14 5
2 10 15 27
1| fi 1% 25
i} 1 1 2
o | 1 1 2
0| 1 0 1
0| il (1] 1]
' R | 300 | B4 1,373

These results should be considered in the light of the following
explanation. Iron was not given to patients at their first visits,
except in very severe cases, and if they progressed well it was often-
times never given. When progress was slow iron was given in the
form of Blaud’s, Vallet's, or Blancard’s pills, 3 to 6 :lniiv.

It will be noticed that slight cases readily recover without iron,
and here the difference in the tables is more marked, while there is
less difference among the marked cases in proportion to their number.
In other words, the more resistant cases of all grades received iron, but
even then did not generally recover as rapidly as those less rebellious
without, for while ferruginous preparations seem to act readily in
some instances, still, in the majority its effect was not very marked.
The rapidity of eure is due, apparently, more to the personal equa-
tion of the patient and the rapidity with which the parasites are ex-
pelled than to the amount ui! reconstructive treatment. Thus it is
quite difficult to accurately judge the comparative value of different
iron (Yreparatinns, yvet it was noticed, even by some patients, that
Blaud’s pills gave more rapid results.

In a series of 22 cases selected to represent approximately the
various grades of the disease and all ages of patients, no reconstrue-
tive treatment of any kind was given, so as to particularly observe
the effect of expulsion of the uncinarime alone. The results were:
Cured, 7 (31.81+4 per cent) ; practically cured, 2 (9.09+4 per cent) ;
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improy ed, 10 (45454 per cent) ; unimproved, 3 (13.63 per cent).
Their average of hemoglobin percentage on entrance was 445043
final average, 64.674. These percentages compare very favorably
with the g,_,rt.m'r:il results,

It is the testimony of many patients and Eﬂn‘ticians here that iron
without expulsion of uncinariw, is of little benefit and oftentimes of
positive harm, inciting diarrhea. This may depend somewhat upon
the form given.

Iron, therefore, while generally advantageous, especially in severe
cases, has a much less important role in the thompeuhcs of this dis-

ease than anthelmintics.
BAYAMON,

Cage 1.—J. M. Admitted, Mareh 6; ex-soldier in Spanish Army. Native of
Provinee of Galicin, Spain. Has lived in Portoe Rico 17 years. First fell ill while
working on a sugar plantation near Bayamon, and his first trouble was a sharp
attack of mazamorra. His employer paid bim well, and his food was always
pxcellent, with plenty of meat, ete. Typical severe case of chronic nneinariasis,
with general edema, atrvophy of skin, and advanced nervous and cirenlatory
symptoms. A eurions symptom was night blindness, which disappeared under
treatment.

March 6: Hb., 27 per cent; reds, 3,725.000; whites, 5,400: eosinophiles, T per
cent, On April 20 he had Hhb, 81 per cent and eosinophiles 288 per cent. He
became our most trusted and eflicient nurse and left us, a powerful ruddy
man, with 95 per cent Ilb.

Case J.—A. B Municipal hospital. Age, 73 ; about moribond, with tremen-
dous edema of whole body; pulse, 150; dilated heart: all but unconscions.
Hemoglobin, 16 per cent:; eosinophiles, 2.5 per cent. We were told that the
man had been for some time under stimulative treatment, and coneluded that
the only chance he had was to administer thymol. One gram was given with
hypodermic stimulation. He died on the 12th, five days afterwards, but with-
ont having shown the slightest sympltom of intoxication from thymol.

Coase 8.—J. 0. Admitted, March 8. Age, G0; female, Was a celebrity in
town as the “swollen woman.” TUsual symptoms. Hb., 65 per cent: eosino-
philes, 43.5 per cent. On the 21st of March Hb. was 103 per cent. Perfectly
well.

Cage 16.—J. T. Admitted, March 11. Age, 30: hookkeeper of a well-known
company in San Juan: a man of edueation and refinement; lives well; nsed
to be very ruddy and well. In October, 122, went hunting, and in kneeling
bare-kneed in the mud to take aim at a birvd contracted mazamorra. The paon
who accompanied him alzo contracted the infection, He said the itehing began
very soon after infection and went through all the typical changes from papule
to pustule, He began to get pallid in Janvary, 1903,  Tried many iron tonics;
ate great guantities of voast beef; took patented beef juices, and all failing
utterly his physician advizsed a Buropesn trip, which he made. He retnrned to
the island practically no better and came to us, presenting a picture of severe
and what promised to be a fatal chronic uncinariasis. There was no compli-
cation of any sort, and his case was thoroughly studied. An enormons number
of ova of uncinaria was found in his stools. On March 11 his Hb, was 24 per
cent, eosinophiles 8 per cent; March 18, IIb, 28 per cent, eosinophiles 10 per
cent; April 1, Hb. 54 per cent. On April 30 he was in apparent good health
and ecolor. On October T he came to our office, roddy, strong, and without a
sign of his previous disease. Hb., 115 per cent; eosinophiles, 1T per cent.

HYNoPrs1is oF ALL DEATHSE,

The majority of deaths oceurred in our hospital, but to get a complete list
of all deaths among our patients, the official copies of death certificntes for the
entire district of Utundo, kept in the registrar’s office in that eity and covering
the period of our sojourn there, was compared with an indexed list of our
patients, and a few more were found., This was not done for the Bayamon
cases, but their lesser number made it possible to keep track of them.

Of 5,500 cases of anemin, 5490 of which were due to uneinariazis. we lost 27
patients, Thirteen of these died of uneinariasis, pure and simple, and of them
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5 never received an anthelmintic. Nine died of other diseases or of complica-
tionz, with uncinariasis as a more or less potent contributing factor. Two of
these died of direct sequelm of uneinariasis. Five died of diseases in which
meinariasis was not, even remotely, a contributing cause,

Thus our total mortality from all diseases was 0.40 per cent. Our mortality
for nneinariasis alone was 028 per cent, and including all those who died from
uncinariasis alone or as a concurrent cause, 0:41 per cent.

BAYAMON,

Case $—A. 8. In municipal hospital for some time previous to Mareh, 1904,
Arrvived in last stages of chronic uncinariasis with tremendous anasarca.  Haal
recelved stimulants, ete, in hope of building up his strength preparatory to
tnking anthelmintic, but without suceess.  IHemoglobin 16 per cent, I8, 2.5 per
cent, P. 91 per cent, 8. L. § per cent, L. I. 1.5 per cent. In view of the fact
ihiat the patient’s only clhianee for recovery was specific treatment, 1 gram of
thymol was administered, preceded and followed by magnesinm salphate. No
had effects of the drug were observed, bt the patient steadily sank, and, on
Mareh 12, sueccumbed from exhaustion,

Cansge of death: Chronie aneinariasis, extreme grade.

Case 207 —J. C. Aged 10, extremely emaciated but not very anemic (IIh. 65
per cent),  He stated that be walked from Ciales with some people who aban-
doned him on the way., Was very weak., Deglutition very dlfficnlt owing to
sfricture of the esophagns. Infection by uncinariasis recent amd severe. One
day of concentrated food and stimulation. Two grams of thyvmol with mag-
nesinm sulphate was administered on second day in hope of ridding him of at
lenst some of his uncinarise, but he died of exhaustion on the third day.

Cause of death: Stricture of the esophagus.

Contributing cause: I'vivation and acate uncinariasis.

T ADL,

Cases 17, 33, and 42 are given in full under the account of special cases,
Utundo series.

Case 18.—G, (. Admitted to hospital May 11; male; age, 40, Stools were
very liguid and contained much mueus but no blowd,. History of severe inter-
mittent diarrhea. AMany ova of uncinaria and ascaris. Was profoundly anemie
and emaciated, but had no edema. Was extremely weak. Hb.,, 19 per cent.
Given 440 on May 13, He seemed much better in the next two days, but on
the 16th he was attacked by a furiouns diarrhea, with much weakness, Given
opinm and bismuth and hypodermie stimulation by strychnine and digitalin,
This treatment was continued till day of death, May 20.

Canse of death: Chronie entero-colitis. Contributing eause, chronie unein-
ariasis, severe grade.

Caze 25.—M. H. Admitted to hospital May 11 ; male; age, 55 ; marked case;
many ova of uncinaria; Hb., 30 per cent. Given 4-40. Left hospital May 17
slightly improved. Readmitted, with profuse diarrhea, May 51. Died June 9.

Cause of death: Chronie uncinariasis, severe grade, and chronie entero-
colitis,

Case 53.—J. 8. Female, 35 yvears of age; many ova of uncinaria. Was
brought to hospital in a hammock, dying with profound anemia and extreme
anasarca. Hnergetie stimulation was administered hypodermically, but she
succumbed nine hours after her arrival. She did not receive an anthelmintic,

Canse of death : Chronie uncinariasis, extreme grade.

Case T6.—L. M. Admitted to hospital May 13. Age, 70: male. Seemed to
b suffering more from old age than anything else, but was anemic and had ova
of uneinaria in his stoolz, which were dysenterie with blood and muens. He
wis given 230, From that time on he received opium and lrrigations of the
colon for his dyvsentery and stimulants for debility. He died June 12,

Cauges of death: Senility and dysentery. Contributing eause: Chronie un-
cinariasis,

Cage 109.—N. M. Admitted to clinic as out-patient May 14. Female; age 35.
Had marked anemia and a great many ova of uncinaria. Sbe also had ad-
vaneed pulmonary tuberculosis. Given 2-30 and never returned; dying the
middle of July of pulmonary phthisis,

Cause of death: Pulmonary tuberculosis.
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Case I82.—G. 0. Admitted May 13 to hospital. Age, 58: male. Almost
moribund with dilated heart and marked anasarca. Had some anemin and
many ova of uncinaria in stools. For two days he received hypodermic injee-
tions of strychinine and digitalis, and, on May 15, 2-15. From this time until
the 19th the injections were continued. On the latter date, the hypodermic
medieation was supplanted by tincture of nux vomica and digitalis, Opinom was
administered to control a short attack of diarrhea. Adrenalin was added to
the other cardiac remedies, but in spite of all we wore obliged to perform para-
centesis to relieve him of the pressure cansed by the extreme ascites, May 29
he felt much better and 4-20 was administered.  June 6 the ascites was worse
than ever. XNo albumin in urine, Iaracentesis repeated and 10 liters of fluid
removeld. June 15 the anemin was much improved. He had 65 per cent of
hemoglobin, but the heart signs were worse.  Died July 16, despite all effort to
establish compengation of the heart. . i

Caunse of death: Dilatation of the heart due to organic lesions secondary to
chronie nncinariasis, marked greade,

Caze I83.—T. A. Admitted to hospital, May 13. Age, T0; female. Was
brought in hammock. Was in last stages of chironie valvular disense of heart,
a probable sequela of chronic unecinariasis judging from her previous history.
Ova of uncinarin found in stools. Hb. 69 per cent. Treatment: Hypodermic
stimulation by means of strychnine and digitalin, No anthelmintie adminis-
tered. Died May 20. '

Caunse of death: Mitral insafficieney and dilatation of heart,

Case J05.—I1. H. Admitted to hospital, May 21. Age, 55: male. Marked ease.
May 23 given 3-25. He was sent home May 25, at his own request. June 24
his card was brought by his danghter who stated that her father was very sick;
that he was very constipated and vomited all he ate. On July 9 his dangher
brought her father's eard, saying that he was very weak and had profuse diar-
rhea. Ile was sent opinom and astringents, but died about the middle of the
month.

Cause of death : Chronic uncinarias, severe grade.

Casze f7.—B. C. Admitted to hospital, May 23 Age 25; female. Light
case of uncinariagis but had extreme grade of pulmonary tuberculosis with
cavities in both Iungs. Ova of uneinarin found in stools. May 24, 2-20. June
4, few ova of uncinarin. Given 4-25. IdMed at home in latter part of June.

Causze of death: Pulmonary tubercunlosis,

Cage 536.—M., A. Admitted to elinle as ont-patient, May 29. Age, 15: female,
Had marked anemin; many ova of uneinaria; given 2-25. June 14, some ova
uncinaria; given 2-25. June 26, no ova uncinaria; given Blaud's pills. July
4, brought in hammoeck to the hospital. Was very edematous. Given 3-10,
with 0.02 podophylling as ova of uneinaria were found. Returned home several
days later. July 24, specimen of feces brought by father who said that she
wag very ill with edema, great weakness, and some diarrhea. Blaud's pills
were repeated.  August 13, father brought card saying that she died on the
26th of July.

Cause of death: Chronic uncinariasis, extreme grade,

Case 606.—M. J. Admitted to hogpital, May 22, Age, 13, male. Was brought
in a hammocl:, movibund, semiconscions, and tremendously swollen, He pre-
sented symptoms of effusion of serum into the ventricles of the brain. Became
unconscions, passing feces and urine involuntarily. A great many ova of
uncinaria were found but ne anthelmintle was given. Stimulants freely
administered hypodermieally. Died May 25, in a comatose state,

Canse of death: Edema of ventricles of brain, due to chronic uneinariasis,
extreme ].:']‘El{i{!'.

fase THI—P, . Admitted to hospltal, May 28. Age, 42: male. Marked
case, Constant pain in stomach with vomiting of blood. Many ova of unecinaria.
Given 3-30. June 1 still ova aneinaria: given 3-30. Died June 6.

Cause of death: Chronie uncinariazis, severe grade, and uleer of stomach.

Ciase 805 —J. B, Admitted to clinie as out-patient, June 8. Age 14: female.
Moderate anemin but was a severe eage of acute phthizgis. with spotom loaded
with tubercle bacilli. Given 2-15. Never returned. Died about the middle of
July.

Cause of death: Pulmonary tuberculosis.

Case 1320.—J. 8. Admitted to clinic as out-patient, June 19, Age, 19; male;
negro.  Had a moderate grade of anemia but many ova of uncinaria. Given
4-30. Coming for his second visit, he fell into a stream, got very wet, and re-

— e, i
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turned home. As a resull of this, contracted pnevmonia, and was brought to
hospital, June 27. Examination revealed consolidation of the greater part of
the right Inng. This extended to the other lung, and he died, Jvly 1, in spite
of appropriate treatment.

Canse of death : Donble lobar ponenmonia.

Caac 13538 —F. It.  Admitted to hospital, July 22. Age, 25; male. Many ova
of nneinaria,  Great anasarea ; profound aneinia ; signs of compression of bhrain
by effusion of fluld inte ventricles. Died, July 2Z4. No anthelmintic admin-
istored,

Cause of death: BEdema of ventricies of brain duoe to chronie uneinariasis,
extreme grade,

Casge 100 —J. . C. Admitted to clinic as ountpatient, June 20, Age, 25;
male, Marked case. Many ova of uncinaria; given 4-30. Anemia became
more profound, and he died, July 190,

Cansge of death : Chronie ancinariagis, extreme grade.

Case 1553 —J. M. M. Admitted to cliniec as outpatient, June 21. Age, 40;
female. Very marked case: great many ova of uneinaria. Died. July 3.

Canze of death ; Chronie aneinariasis, extreme srade.

Crse 2231.—R. M. Admitted to clinie as outpatient, July 2. Very extreme
case; many ova uncinaria., Given 2-10. Died. July 0.

Cause of death: Chronic uncinariasis, severe grade.

Case 2551 —F. I*. Admitted to clinic as outpatient, July 6. Age, 20; male.
A moderate case. Many ova uncinaria; given 3-20. July 13, still ova unei-
naria ; given 3-20, in hospital as boy =aid he had no home. He worked around
the hospital grounds, seemingly improving steadily, but on July 20 he went
to town and got hold of some spoiled jerked beef. That afternoon he was taken
ill with ptomaine poisoning., and in spite of all measures taken, died the follow-
inz day.

Cause of death: Ptomaine poisoning,

Case 3095.—M. I, Admitted, July 11. YVery marked case with great an-
geareca. Given 4-25, Died at home, middle of July.

Cause of death: Chronie uncinariasis.

Case 3pI8—M. 8. A, Admitted, July 10. Age, 30; female. Very marked
case. Th. 15 per cent. Heart dilated. Tuberenlar eavities in hoth lungs.
Hirycehnine and digitalin given hypodermically every 3 hours. July 12, 2-10
wis given, On the 16th diarrhen supervensd. On the 19th many ova of unei-
narin were found. 2-20 was given with .02 podophyllin.  She died, July 21.

Canzge of death: Polmonary tuberculosis. Contributing ecaunse : Chronic unei-
nariasis. severe grade.

Case j4p33.—V. R. Admitted, July 23. Very severe case. Great anasarca;
great debility ; profuge diarrhea. No anthelmintic administered, but stimulants
ad astringents riven., Died, August 5.

Canse of death: Chronic uncinariasis, extreme grade.
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THE SECOND REPORT OF THE PORTO RICO ANEMIA COMMISSION.

LETTER OF TRANSMITTAL.

Amoxrro, P. R., January 1, 1906.

Sir: We have the honor to transmit herewith a preliminary report
of the transactions of this commission from June 1 to November 30,
1905,

In it we have discussed, with as little technical phraseology as
possible, the results obtained, our observations, and recommendations
regarding Uncinariasis in Porto Rico.  Although this report includes
only our operations to November 30, the work at all stations has con-
tinued uninterruptedly, and we hope to be able to support them with
the present appropriation until February 1, 1906,

It 1s the intention of this commission to publish at a later date a
more complete report including the results of certain studies of purely
scientific nature, observations drawn from work in the clinic, hos-
pital, and laboratory.

Respectfully,
Pepro Gurierrez Iearavinez, M. D.,
W. W, Kixg, M. D,
Passed Assistant Surgeon,
U. 8. Public Health and Marine-Hospital Service,
Bamey K. Asarorp, M. D.,
Captain, Assistant Surgeon, United States Army.

Hon. Beegymax WinrtaROP,
Governor of Porto Rieo.

AN ACT To continue the work of the commission for the suppreszion of anemia in Porto
Itico, and making appropriation therefor.

Be it cnacted by the Legistative Azssembly of Porto Iico:

Secrion 1. The sum of fifteen thousand dollarvs, or so much thereof as may be
necessary, is hereby appropriated, out of any moneys in the Treasury not
otherwise appropriated, for the purpose of continuing the work of soppressing
the disense known as aneinariasis in Porto Rico,

Sec. 2, The said appropriation shall be expended under the direction of the
governor of Porto Rico for the necessary expenses of carrying on the work,
establishing hospitals, purchasing medicines and supplies, and the employment
of the necessary physicians, nurses, and other employees.

Sec. 3. The governor is hereby aunthorized, if he deems best, to use as a
hospital either or both of the barcacks constrocted at Humacae and Jayuya
for the convict labor on the road work.

Bec. 4. This act shall take effect from and after its passage,

Approved March S, 1905.
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UNCINARIASIS TN PORTO RICO. 157
BRIEF ACCOUNT OF THE WOREK OF THE COMMISSION.

The results of the work published as Report of the Commission for
the Study and Treatment of “Anemia”™ in Porto Rico, dated December
1, 1904, were of such importance that the Legislative Assembly at its
next session appropriated $15.000 to continue it, and the governor of
Porto Rico reappointed the members of the former commission, form-
ing what is known as the Porto Rico Anemia Commission,

As the commission had advised in its report two practical methods
of attacking the disease, the question now confronting it was to put
into actual practice the measures advocated. Estimates for an exten-
sive campaign were made and orders were placed for medicines and
supplies which, on account of the large quantities needed, had to be
purchased from wholesale houses in the United States. In this there
was also the advantage of obtaining goods at wholesale prices. In
the meantime, plans were made for the organization of a central
station and several substations, the number of which was not deter-
mined until we could begin operations and learn how much could be
done with the amount at our disposal.

The commission desired to locate its headquarters in some place
in the mountainous interior where the disease is most prevalent
central to a large territory to be covered by the various stations; on
one of the main thoroughfares and with reasonable facilities for
transportation; where the municipal authorities would lend their
moral support; and where no work of this kind had been done, so
that we could see what could be accomplished in an entirely new
field. Aibonito was suggested as a suitable loeation, and during a
visit of inspection a site for the station was selected, an unused road
house on the military road some distance from the town. It was in
need of extensive repairs and renovations, toward which the munici-
pality of Aibonito offered to appropriate $100. The offer was ac-
eepted and the commission moved to Aibonito early in May to super-
intend the preliminary repairs and additions that were needed. These
repairs, ete., were not completed until the second week in June, but
were sufliciently advanced to allow us to open the outdoor elinic on
June 1.

The hospital tents and equipment which had been stored in Utuado
since the termination of the work of the previous year were trans-
ported to Aibonito and erected in the field immediately in the rear
of the building occupied by the commission. They were arranged in
a curved line following the erest of a sloping hill. In one corner of
the field a eamp kitchen was built, while two other corners were occu-
pied by privies, one behind each end tent. The privies were con-
structed on approved sanitary lines, using the pail svstem. The slope
of the hill made it convenient to remove the cans from the rear and
rendered it unnecessary to dig any pits, the eans simply being placed
on a cement floor to prevent contamination of the earth.

Patients first entered the examining room, where their feces were
subjected to microscopic examination. If it was the first visit, the
history of the case was entered on the elinieal card bearing a serial
number; a smaller identification card numbered to correspond was
given to the patient to be presented on subsequent visits. DBy means
of this smaller card their history could be easily found in the file,



158 UNCINARIASIS IN PORTO RICO.

and notes as to condition, treatment, ete., added at each visit. To new
patients a few plain words were said in explanation of their disease,
how they contracted it, and how to prevent reinfection. Specimens
of the parasite were shown them, and a small pamphlet containing
the same explanations was given to those who could read or had any-
one to read it to them. These pamphlets were also distributed
throughout the district by the Insular police stationed at Aibonito
when making their rounds through the country. Each patient was
asked if he had a privy at his home, and in case of a negative answer,
as nearly all were at first, he was enjoined to construct one immedi-
ately. It soon became common to hear new patients say that they had
already complied with.these instructions, having been told to do so
by others who had been to the clinic. That the vast majority of our
patients did obey, we have not only their own word but the evidence
of plantation owners and others in the country, and more particularly
the reports of Policeman Joaguin Sanchez, who was detailed for duty
as inspector for the commission. His inspections covered every barrio
of Aibonito and some of other municipalities from which we received
a considerable number of patients. IHe made reports on the construc-
tion of privies, conditions in the barrios, assisted very ill patients to
reach the hospital, and performed duties of similar nature. He appre-
ciated the responsibilities of his work, as he himself had been a suf-
ferer from a severe grade of the disease, and was cured by the com-
mission during the previous year at Utuado. ;

Although no special announcement was made of the opening of the
station, patients came in increasing numbers unfil the commission
saw itself obliged to secure the services of Dr. E. Canino, of San
Lorenzo, and Dr. Manuel Dueiio, of Bayamon, as assistants to the
commission. The latter resigned November 10.

The attendance of the patients on the clinic naturally fluctuated,
but the majority of them came quite regularly at intervals of a week
or two, according to the medicine they received. Those from a long
distance were given sufficient for the longer interval. Saturday was
alwavs the busy day, the number of visits exceeding 500 on several
oceasions. The elinie was closed on Sundays, no out-patients being
treated except sometimes one or two who had come a long distance in
ignorance of this rule. The table of visits has been compiled by
weeks, thus giving a good idea of the work of the station without the
tedionsness of a daily record with its unimportant variations.

The tent hospital of G0 beds was ready for occupancy by June 15.
In it were placed patients suffering from severe grades of the disease,
and some who, though not gravely ill, had come distances too great
for them to return at intervals for the medicine. The hospital also
afforded an opportunity to keep under observation cases presenting
speeial symptoms or complications, and those on whom speecial investi-
ontions were being made, as the series of cases used to observe the
effects of the anthelmintie drugs. From June 15 to November 30
205 patients were admitted for varying lengths of time, aggregating
7.137 days of hospital treatment,

As soon as the central station at Aibonito could be thoroughly
organized and put in good rumnming order we turned our attention to
the establishment of substations at several towns which had requested
our aid. The first was opened July 15, at Lares, under the charge of
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Dr. Francisco Sein, of that town, and from time to time others were
opened as fast as arrangements could be made to do 0. Even after
we had placed in operation the six substations, all that we believed
possible to maintain with our limited resources, various municipalities
requested similar ones, but unfortunately we could do no more than
offer the medicines. Indeed, San Sebastian asked for medicines alone.
Under these conditions four additional substations, at San Sebastian,
Barros, Moca, and Patillas, were established. The latter, however,
was opened so late in November that practically no work was done
in the time embraced by this report.

The physicians who were to take charge of the substations were
invited to visit the central station at the expense of the appropria-
tion to observe the methods of working, manner of keeping records,
etc., thus insuring uniformity in the data obtained at the various
stations. This system of substations was somewhat of an experiment,
and its success has been one of the most gratifying results of the
yvear’s work. It proves the feasibility of establishing a number of
stations in various parts of the island which will work in harmony
under a central direction. We acknowledge with pleasure that the
credit belongs more to the directors of these stations than to the com-
mission, which exercised only an administrative function toward
them. Their statistics have been tabulated with those of the central
station for the purpose of showing the eombined results of all stations.

The disease 1s one to which the white and mixed races are predis-
posed. having always in mind, however, the possibility of encountering
serious symptoms in the infected negro. We were working in parts
of the island where the negro is relatively rare, with exception of two
substations,

Color of all paticnts in relation to the clinical type of uncinariasis,

I )
Type of uncinariasis, White. ‘e { Not ;
¥pe ite . Mulatto. | MNegro. recorded. | Tolal.
|
ek |1 e e e s G | a40 | B 1,378
e S e e 3, (6l 1,111 ] 1 I e P 4, 483
M I e e e S s 7,135 1,343 | it 1) TR 8. 706
I!Itf.-h.r.e .............................................. 3, 084 27 | S e 3, 501
P ] R e LR e e e 384 18 e 440
e B e L e oL 101 | w2 12 | 182 57
Ay e e e e T e SR e e e 14, 461 o, 34 | (&2 | ]H‘..'_ -]‘1- b 1]

Relation beticeen the color of all patients treated and the relative number of
wnctnaria ova found in their stools on microscopic erxamination,

Mot |

Helative number ova inceinaria. White. E I "
lite. | Mulatto. | Negro. | ecorded.| Total

Gireat MANY...... B30 60 403
T N e 4, 330 058 5,430
lt:_iudemm ............................................ 5, G 1,355 7,380
i S R N S R 2, (66 | 873 3,722
R e 198 13 "5
e T e e RE R o 173
B | 1329 | 328 613 173 | 17,354

Plus subsiation, Barranquitas (no microscope)..... ... . ... 0. ; ;.'::*25
Flus substation, Morn (no microscope) ... .o.ooeeeeo. oo, { &

e T SRR et e B | RS S I T [ L 18, 865
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From the summary of Table 4 we see that T84 per cent of 13.865
patients were white, 184- per cent were mulattoes, and only 3 per
cent were negroes.

Of the total number of 14,560 whites treated, excluding those in
which the type of the disease was not stated, 724 per cent were
medinm, intense, or very intense cases, while only 41+ per cent of
the 670 negro patients fall in this elassification.

On the other hand, from the summary of Table 5 we find that the
white patients in whom a moderate, large, or very large number of
eges of uncinaria were observed in the stools, form 784 per cent
of the 13,219 whites treated, and that 764 per cent of the 673 negro
patients fall in this classifieation.

In other words, the negro is just as heavily infected, just as dan-
gerous to the community in which he lives, as the white man, but he
possesses a relative immunity to the effects of the parasite.

The ages of our patients are graphically portrayed in the follow-
ing summaries:

Relation between the ages of all paticnts freeted and the clindeal lype of
wncinarviazis they preseated.

[ Years of age.
Type of uncinariasis. | ol !I' s ; Kﬂtm—
than 5. | & foy 01, |IEI'tuH..L: Lo 20, | 3 Lo -19.|.'|-l'l to 5. | Crver . il Total

Vary Hpht.. o tlot ' gq’ 218 anl 4_&1]! 20} a9 13 2! 1,378
st | TR
Veryintense................, 4| | ‘6| "1m| mz| ‘a| @& 1 ‘ 440
Uneclassified. ................] i 0 | il il &4 f fi 183 b
4 1 1 | S | 240 1 1,05 | 4,063 | 7,469 i 4, 5ol . T21 | 111 | 212 . 18, RS

Relation befween the ages of all paticnts treated and the relative npmber of
wneinaria ovae found in their stools on microxeopic cemmination,

Years of age.
Relative number ova unel- |[— e | S
naria. Less I Not re-
|'h:uf| 5 | Gtof 101014, 151020, 30to 0. 50 to50. Over60.f o w0 | Total.
S . | I H .
L e R 7 i1 2 7 | a7 T 5 (i} 246
3 e e P G fil 457 62 1,516 il Ee| 124 45 8 3,732
Moderabe: - oo oot it 125 10 | 1, 61 2,015 1,38 | 280 1457 14 T A8
Many.....c... e 33 435 | 1,104 | 22X | 1,335 250 fif T &, 430
Great moany . o 1 a0 | 03 | 146 | 1 2 9 1 403
Unclagslfad. ..ol P [ s o BEasA R EAEE e 173 173
Total....oornreennnnnee| 27| 1,784 | 32| 6,88 | 3,576 a1 208 | 17,354
PMus substation Barrangul- | [ |
[ o et e g o o) PSRN [PRPPRTe RUE RPN PSP e o | M L b R
Plus substation Moca {no mi- | | |
CTOECOTR) . e« - eeececinnenmnn| ; ] o ] bl
Grand total........... T ] e [ R B e e i 18, 865
. | | |

From this we see that 72- per cent of all our patients were under

30 years of age.

Two facis should be borne in mind in the consideration of these

last four tables;

£
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1. The degree of the disease was estimated by the clinical signs
and symptoms. Here in Aibonito, at least. cases classed as * me-
dium * wounld be considered as severe in the United States and in
Euro

2. The same observation may be made with regard to the estimate
made of the number of u¥ uncinaria per field of the microscope
(No. 4 evepiece and 3 objective, Leitz). = Moderate ™ signifies from
two to five eges per field.

; ;Il'he results of treatment are summarized from Tables 8 and 9 as
OLOwWS ]

Results of treatment of paticnis, classified according to the clinical type of
uncinariasis presented.

Under l

Type. | Cured. treat- | Died. Total.
| ment.

B B 1,378

3,033 | iy | 4,453

5.949 10 | &, TG

2382 2 | &, 501

I i | +40

100 2| 154

. P am=] lm

12, 628 | &7 | 18,5865

1 Case 5,128 had a light grade of uncinariasi=, but came to our clinic with advanced tuberculosis, from
which he died.

At the close of the chapter devoted to the prevention of uncinariasis
an explanation of the expression * under treatment ” is made. Suflice
it to say that fully 10,000 (estimated) of the 12,628 persons classed
as under treatment are practically cured, which, with the 5,997, gives
an estimate of 84+ per cent cured.

Our death rate has been extremely low. only 14 per cent of
the total number. Most of these deaths were due to other causes.
A fair estimate of what has occurred at the various substations may
be seen in the following table of deaths oceurring among the 6,152
patients treated at the central station, Aibonito:

Deaths, central station, Ailonito.

Date of Date of

Case, aaérur;iis- | “death. Municipality. Cause.
18 | June 2 | July 14  Morovis.._........ | Chronic parenchymatous nephritis,
206 | June % | June 15 | Albonito.......... | Chronle uncinarisis.
966 | June 18 | July 15 | Barranquitas......| Chrenle enteriiis.
1182 | June 22 | Oet. 18 | Ajbonito.......... I Ga?ﬁmm}rﬂ exiremitles, doe to extreme cedema of
uncin is.
1315 | June 24 | July 7 | Barmmanquitas......| Dilstation of heart due to uncinariasis,
1890 | July 9| Oct. 19 | Albonito..........| ¢ nephritis.
2504 | July 27 | Aug. 4 | Barmanquitss......| Pulmonary toberculosis.
2606 | July 28 | Oect. 19 | Ajbonite........ ..| Chronic amebic dysentery.
2668 | July 29 | Aug. 16 | Barranguitas,.....| Dilatation of heart due to uncinariasis.
3135 | Ang. 13 | Oer, b L S | Chronic dysentery.
4194 | Bept. 9| Oct. 20 | Cidra. ... ... .__._| Tuberculozis of the larynx.
4601 | Sept. 20| Nov. 4| . do...cccaccnnn. .| Uncinariasis.
8128 | Oct. 3 | Oct. 30 | Albonito.......... | Pulmonary tuberculosis,
5177 | Oet. 1 |...do .i LBy ) R | Uncinariasis,

TTT59°—8. Doc. 808, 61-3—11
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All deaths whose cause is noted as due to diseases other than uneci-
nariasis, save case 5128, were complicated by an intense or very
intense grade of uncinariasis.

The following is a summary of the number of doses of anthelmintic
administered and the number of times each case received the drug:

Rezults of treatment of patients, classified according to the number of doscs
of the anthelmintic administered.

l Under
Troses anthelmintic, Cured., treat- Iied. Total.
ment,

OM0L e o T S ST SR 4 17| 2,182 21 2,990
S e e e e e e e e L 195 3,554 0 2 768
Three.. s=| 081 1,741 14 2,736
Four. .. [ 1,085 1,701 1 2,788
Five... { 132 74 4 1. 860
| B R e R e e e R e | {51 1,102 1,753
B crem st L SRR ST R O Sl i 8 SR e ' 509 (1N (e 1,110
L R S A S e R R B S | 450 ¥ e 1,008
Ning..... 352 e e 686
gl | L | 320 1| 601
e - e L A T e e et | 191 T A [ 377
E‘Imlt_lagl ....................................................... ‘ﬁ E .......... | %E
DDA - L i s s e e e e D e TR I N | CESS et |
R s o s T T e i W AT o el a4 | R ! G5
T T e S o P e S e e 17 17 ; 3
L T 5 P e e S b e F s B R, 2 S e B R e S | 7 (|1 B 15
e E D T e s e e e S e e e A S e G [ | 14
gL L T T | 4 2 II .......... | i
= ! .......... e B ol | 2
e b o e s R e e A e o B | 1
Twctﬂ_m-:hmui 1 e el | 3
R R e i e i | Lo e B s R H 1
L e e e SR S S B R L R e TR [ £ - RS | 2
L-m.m.suu,ai .................... | 175

b 4 o e e o e e R e | 5, iy lﬂ,l‘n‘l‘ﬂ| l.‘ﬁr 15, BGG

Grand total doses of anthelmintic, 59,908,

Total nwmber of patiends from cach of the municipalitics reached by {he
vcombined work of all stations.

Municipality of— Municipality of—

Aabomibne - Tl 3,774 2 hnye | S 1
Barranquitas. . ..o .oi0olhs 1, 868 15 11 [ | SRR AR e 19
LIy e B S SR [, 1 I R R i B 2
LBE 1 e e R e 5 8 S 1, tid4 L S B S 67
T, (o e e Lo o e 1, 531 Juana IhNag. ..o Ll siss T
THmadnE e e s e e e OB Banka Isabel . .. oo 8
GUEYAIOR:. . < iavrrensnames o 623 DRYRDMII: 25 o 5eon o sine i 18
San Bebastian. . .......00.0. 746 PGt s s fme i e s e 3
T S D 86 San Lorenzo. .. covinmwnwames 2
Ndipee: | . L s e s 3, 457 5 T R e e 104
L BT RS e b e e 94 B REEENERE R S E 8
BT e T | s o 190 Hai.if]u .................... 27
Morowis: =t leipesse o 81 g IR R L 04
- PR R S e ) LasMarias. ..o aiiiiana 14
Naranjilo: - <= cac s55ans fanie 122 1 S i G
Apnas Buenas. . o ... 00000t L 20 —_—
BalImng . - oo o e 13 Tokal o oo o iosineiae 18, 500
CoPOZRL. o s nrme =l Pt Aot 17

A consideration of this summary permits the following deductions
to be drawn:

1. In those municipalities possessing a station of the commission
(first 10 of the summary) the work of treating infected persons has
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been actively prosecuted. In most of them the prophylactic value of
this work is enormous, as seen from the large numbers treated.

2. In others, such as Cidra, the eampaign has reached such propor-
tions that it offers every assurance of a like result.

3. In all others, generally far from the stations, the value of the
work is being made the subject of general conversation among the
laboring classes, due to the cures effected in individuals from such
municipalities who sought treatment. It may be confidently ex-
pected, when a number of persons from them has been cured, that all
these municipalities will begin to demand a station of their own. so
overwhelming is the propaganda made by those who have the evi-
dence of their personal experience to lead them to speak.

Number of visits made by paticnls to the central stalion al Aibonito, arranged
according to the municipality from whick they proceeded,

"1 T

Municipality., ?Ili:ﬂ:ﬁr Municipality. ;‘Fi‘ﬂfﬂr

R i s R T e e 0 IR L IR = o e e e b |
Barrangquilas......c.covvanniona I R | e e e e e T e 11
LT o P e e | LR TTE S | e e [
[0 1117 o T M | BT T PR &
Coamao . 1,935 || Arecibo. 1
o g e e s 522 Il Tuana Di 9
L S e 2 Ao m e 2,271 || Fajardo... 2

. E v R s L R e e 1
DREUBE. . ivieeinionrasisnsasanssannasanin Bl Santa Tsabell. ... ool ool fi
T [Ty Ty e B R o 25 =
Apnas BOmns. ... ... .. 16 L T Bt e B A B i | 24,628

— - - it

This summary shows how relatively little the distance operates to
deter the jibaro from pursuing a treatment once begun.

Total number of visits made by patientz to the parious stations.

Patients | Patients | .0,
Etations, heginning | returning for| :'1
treatment. | treatment. LT
—_— e —— - | ——— -
MBI, o e e s e e e G, 152 18, 470 | 24, GZR
AT Y Bl R e o i A e e e 1,425 6,113 7, 548
A A e S 1,255 5, 546 6, 79
T o S L L e e e e S R e R S e T e e 1,048 4,730 5,178
T T e e e e R e 1,676 7,530 0, 56
R AR v S R e T e T e R R e T 745 1,223 1. 9
Ban Bahan N s e e L i Gtk 1,419 2,082
e e R R i R S e el S e R Bi 105 191
R e e et e E e B 1,51% 3, 841 b, 654
R e e e et oSt Y b s R S e 4,001 | 8,272 12,253
L1 R e~ A ST B el CH L e et DR SR 18, 865 57, 545 76, 410
Perzsons in whose feces no eges of uncinaria were found. This |

data only recorded'in: Comtral Btation. ... o i i i 480G
e o O ) G Ll : ______________ [— | 76, 506

This enormous number of visits, in each of which personal cogni-
zance of the patient’s condition and progress was taken, a micro-
scopic examination of his feces made, and an appropriate preseription
written and dispatched, record being made on the history card kept
on file, as before deseribed, demonstrates what an immense worlk it is
possible to accomplish, proceeding along the lines laid down by the
commission for the present year and recommended on a larger scale
for the future.
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It has been said that the jibaro secks novelty and the air of mystery
pervading a clinical laboratory, in which many strange instruments
are grouped about the patient, and many examinations of his blood,
feces, ete., are made, While not discounting the human trait that
may be attributed to all people under snch cireumstances, the com-
mission is persuaded that the jibaro is not actuated to any great
extent by such motive in his long tramp from some distant mountain
barrio. It is his health he seeks. When we began to receive patients
at the station in Aibonito, and for at least two months thereafter, no
other station existed within reach of the people of Barranquitas,
Barros, Comerio, Cidra, and Cayey. An ever increasing number
from these municipalities swelled our elinie. j

In August we established substations in Barranquitas, Comerio,
and DBarros. At these stations no laboratory, properly speaking,
existed—only the excellent doctors who took up the work at those
places, and the neat little offices fitted up by their own personal efforts,
forwarded by the enthusiastic municipal authorities. At once our
patients from those municipalities began to fall away from the cen-
tral station. They knew that the same treatment was being employed
at these points; they were kindly received there, and their chief ob-
ject—to get eured—was satisfied. In the meantime the number from
Cayey, and especially from Cidra, where no stations could be estab-
lished, kept steadily increasing, although both are far distant and
consume at least an entire day in the trip to Aibonito.

So we see that it is the opportunity to regain their health that
attracts them—not novelty.

The effects produced by the drugs thymol and beta-naphthol have
Leen carefully studied by the commission. Their relative value is
discussed in the chapter on prophylaxis. Both are excellent in their
results, and each has special uses, which, together with the compila-
tion of our data on this subject, will be fully discussed in a futnre
report. Suffice it to say that the repeated use of these anthelminties
weekly for two or three months in eases which have suffered from
intense anemia is not advised. Beta-naphthol in such cases may, by
adding the element of irritation to a kidney already profoundly dis-
cased, aggravate the existing process. This is by no means believed
to be a contraindication to its general use, but it should be considered
in a small proportion of eases. Thymol is far less irritating, and our
helief is that five consecutive doses of either is sufficient, usnally, to
bring the patient, if not to a technical cure, at least to the assurance
of a practical cure. After this he can be instructed to return for
further treatment at the end of a month, when, if need be, the vermi-
fuge may be repeated.

'hus we see that the specific treatment of “ Porto Rican anemia ”
is a fact established bevond all quibble or question. The long list of
“ sure-cure ” patent iron pills, powders, and blood and nerve restorers.
so cearly paid for by the unfortunate and eredulous © jibaro,” paid
for, it should be remembered, from the earnings of a class said to be
starving in poverty, is a list too long and too disgusting to contem-
plate without anger and a sense of shame. Its length is suflicient
cuaranty of the utter ineflicacy of any one of such preparations to
cure, for had any particular one of the marvelous fabrications been
true all others would have sunk into oblivion. As it is, all have
prospered, enriched by the sweat of thousands who spend an immense
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quota of their savings to reap a bitter disal]puintmeut in broken
promises of health and vigor. We believe that no more startling
instance of the pernicious custom of trusting to patent medicines
exists than in the exceedingly interesting history n!‘ the recovery in
Porto Rico by scientific medicine—by the doctor—of a territory ex-
ploited by commercialism, the innocent faith of the poor * jibaro.”

In regard to iron and all iron preparations, let it be said that the
commission has well-nigh abandoned its use, even in the presence of
8 per cent Hb. Many of our directors are coming to adopt the same
position, and, as the work goes on, as they become familiar with the
relatively small value of iron, they are gradually dropping its use,
where previously it was, as it was with us, a sine qua non in the
treatment of uncinarial anemia following specific medication.

The subject is referred to and emphasized becanse the eager throng
of vendors of patent ferruginous tonies is pressing in to recommend
therr preparations, basing their supposed value upon a previous report
of this commission, on which no very different construction can be
placed from that just expressed.

We do know the relative value of iron in uncinariasis. It 1s of
some value, but its value is the same in the aftertreatment of this
disease as in the treatment of malaria or syphilis.

Lack of space forbids us to acknowledge individually the services
and moral support of the thousands of friends of this work. Besides
those whose active part has contributed so much to its success, we
desire to express our deep appreciation of valuable services rendered
the commission by the pharmacist of Aibonito, Licenciado Sefior Don
Teodoro Moscoso. Fully one-half of this pharmacist’s income came
from patented blood restorers. When he saw the results of anthe-
mintie treatment he refused to sell them to anemies until they had
sought our clinie.

THE FPREVEXTION OF UNCINARIASIS IN PORTO RICO,
HOW DOES INFECTION TAKE PLACE.

The commission, as a result of its two years of investigation, has
come to the conclusion that, if not in all, at least in 99 per cent of
all those who harbor uncinaria in their intestinal canal, the parasite
effected its entrance into the body through penetration of the skin
in contact with soil or water loaded with the young larve. In other
words, we now know that the barefooted laborer in infected soil who
contracts the characteristic “ ground itch ” or * mazamorra,” so fa-
miliar to every shoeless individual on the island, is invaded by
uncinaria,

In brief, the sequence of events is as follows: The parasite lives
in the intestine of man. An ordinary case of uncinariasis, such as
we see so frequently here, produces over a million eges a day, which
are laid by the female worms in the upper part of the small intestine
and become well mixed with the feces. These feces, deposited under
proper conditions of shade, moisture, and temperature, alwavs to
be found in Porto Rico, give rise, upon the hatching of the eggs, to
innumerable, minute young worms, the larvee, which await the op-
portunity to penetrate the skin of man and travel to his intestine,
their final and natural home. Very fortunately, these larve can
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not reproduce their species outside of the human body, nor do they
live indefinitely in the earth, although we have not yet been able to
define their limit of natural existence. When one harbors but few
worms, the symptoms of infection are usually few or absent entirel
and the individual is much less dangerous to the community in whicﬁ
he lives than he who is sick or ailing from a large number.

Mazamorra is the first sign of infection by uncinaria, and if severe
or repeated attacks take place uncinariasis will follow.

Uncinariasis is that condition resulting from infeection by un-
cinaria in sufficiently large numbers to overcome a man’s resistance
to the poisom elaborated by the parasite resident in the intestinal
canal, a poison whose effect is manifested by certain notable dis-
turbances in the functions of wvital organs. While frequently the
symptoms are confined to a general reduction in strength, dizziness,
and vague pains in chest and stomach, without noticeable pallor, it
is only too common to observe a more or less grave alteration of the
blood, resulting in that symptom of advanced uncinariasis which the
layman has so much reason to fear and respect from years of dread
experience, anemia.

I'his is the lamentable condition which some continental news-
papers have been pleased to call © the lazy disease.”

Thus we know that the long-time curse of Porto Rico, its anemia,
1s a disease, not an expression of an insuflicient or iu‘nFrnpﬂ' diet, no
matter how evident the poverty and wretchedness of thousands of
poor on this island. With regard to the latter, we as medical men
may deplore but can not help such conditions wherever they may
exist. With the former only physicians and sanitarians can success-
fully deal.

Therefore, whether very ill or apparently well, everyone infected
by uncinarize is a menace to the publie health, for, if he defecates
upon the earth where others must tread he stocks it with a numerous
progeny, which, maturing, will seek another human host, perhaps
one of his own family.

As evidence in part for our decided views with regard to skin infec-
tion, we refer to the fact that only 4--per cent of all whom we found
infected denied having had mazamorra. Iven among this small
number of persons many will be found who either forgot that they
had had it or who did not care to mention it for fear of humiliation.
The correctness of both of these suppositions we have had ample
opportunity to prove. Moreover, In 486 persons who presented
themselves for treatment in Aibonito and in whom neither eges of
uncinaria were found nor anemia present, only 234 stated that they
had had mazamorra and generally such persons had suffered from it
at a period =o remote that all worms had long ago come to the end of
their natural existence, or, in other words, had died of old age.

All other routes of infection are rarities, at least in Porto Rico,
and do not merit the space necessary to discuss them.

WHERE DOES INFECTION TAKE PLACE.

The conclusions of the commission are based upon two facts:

1. Earth soiling is commonest in Porto Rico around the house, in
the bushes, or in the dense shade of banana plants which shelter so
many huts. Exposed places are not sought %m‘ the accomplishment
of this act but rather a secluded spot. The jibaro goes to “ el monte,”
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“the bushes.” As these huts in the interior are very frequently on
the edge, or in the midst of a coffee plantation, it thus comes about
that the latter contains many true foci of infection. Nof only this,
but apart from earth soiling near the house, we must consider the
general pollution of the plantation by the laborer who is interrnpted
while at work by a desire to evacuate his bowels.

2. («) In order to ripen to the larval stage the egg must be de-
posited under proper conditions of shade and moisture. In order
that the life of the larva be preserved, drying must be avoided. The
e is far less resistant to this influence than the fully developed
larva.

(#) All decomposing vegetation, especially the detritus from the
banana plant, forms a perfeet medium for the protection of the young
parasite,

Our conclusion is that the coffee plantation of Porto Rico offers the
most perfect conditions for the development of the larva from the ego
and 'Il'm' its preservation thereafter.

Total number patients classificd according to the usual localities where their
mazamoria wig contracted,

Goiee. THANTATIONE: - e e e e e s R e e 11, GGO
Coffee plantations and surronndings of the home______ e st Sl L 1, 099
Burroundings of the hoIme Ol - c e c e e — e e —————————— 461
Bipen eomaliy =ttt e T e s A RO e R vl RS T
Ronds and pathe. . oo U PSS Py e P s PR Pt S et 2201
Rivers, streams, and poola of water .- - 165
Il B R e L 161
B ee A e T rRIAs s e e e AR e e SR e e T03
Tobaeco plantations . i 4.5 S5 LT e L MO TR LS 19
Baran e P e e s e e 161
R R IR O I e L e o o e i o i 2
Surroondings of public schools. - e it
BNEnT planrntionR Tt aa e e e e e S A 25
e P e Bk o e e e O = e Sty I SO e e S e e S 420

Persons with ova of uncinaria in their stools who deny having saffered
U VD b (1 (18] oy, e e s P P e S N S St SRR g T
Alnimab e r Al Sl e By gols d5 i Wie T b Rle T NERTEIES by Tl ST 15, 865

The question, “ Where do you generally get mazamorra?™ was
answered by 67+4-per cent, © In the finca.,” As we were working in the
interior, this generally meant,  finca de café ™ (coffee plantation).

When one stated that he had received his infection from the sur-
roundings of his home, he generally meant its immediate proximity ;
not from the shade of near-by bushes, but from the patio, or yard,
shaded by the house or trees.

All other localities mentioned always refer to damp places infected
by human feces; spots which the sun fails to thoroughly dry. Mere
sunlight does not usnally kill the larvie; however, it may retard their
growth. Drying must be effected to destroy them.

Infection in rivers and streams occurs from mud at the edges of
such streams, not from the flowing water. Many washerwomen and
water carriers thus contract unecinariasis,

Tobaceo plantations and sugar plantations are not such dangerouns
sources of infection, save in certain spots not open to the influence of
continuous sunlight or loealities containing at all times a sufficient
amount of water, such as ditches for irrigating purposes, simply
because such spots are few and far between, although they form ideal
culture grounds for the larvee,



168 UNCINARIASIS IN PORTO RICO.

Thus, in all parts of the island where coffee is not the chief prod-
uct, as on the coast, infection is generally derived from the bushes in
the vicinity of the home.

The foregoing reflections are merely very general.

While it is a fact that the commission plainly sees that coffee plan-
tations will always be the chief sources of mazamorra for the people
of the interior, and we include the surroundings of the home as part
of such plantation in the vast majority of instances, as Table 10
shows, almost no place is exempt from contamination, becanse when
night falls to sereen his aet, the countrymen soils anywhere it may be
convenient for him to do so.

In the period of the annunal rains, not only are the infective larvae
widely seattered, but this is precisely the season when work goes on
in the coffee plantation. Coffee picking usnally begins and ends at
the time of torrential rains. This is not generally a continuous rain,
but an almost daily seaking of the earth. At such a time the planta-
tions in the shade of a heavy vegetation never dry. DBarefooted
workmen. men, women, and children, swarm to secure the benefits
of about the only regular employment they ean count upon during
the whole year. The little nicknacks and innocent pleasures of the
elaborate Spanish Christmas festival, not to speak of the supply of
clothing necessary for the ensuing year, all depend upon reaping the
small annual stipend allotted the pickers for this two or three months
work.

Thus the time of coffee picking is for tens of thousands the onl
fixed revenue of the entire year. and with all the eagerness with
which they have flocked to our station for the cure of their terrible
disease, they have temporarily, to a great extent at least, abandoned
their cure to seek this pittance that they may be enabled to spend a
“ Merry Christmas.”

Pitiful as it may be, it is a stern truth that thousands have thus
gone to their death. Many times have we heard, in answer to the
question, * Where did vou get vour mazamorra™? “ During last
vear's coffee picking.” Tere in a pouring rain they work, picking
coffee and sowing disease and misery for the annual harvest of lives,
as portrayed by the island health reports in the usual 5,000 to 7,000
deaths a year from anemia.

As generally the laboring man and his family in the country go
barefooted, in the rainy season mazamorra may be contracted almost
anywhere, so that multiple infections generally bring about uneinari-
asis, and any large increment of parasites may carry off the already
half-sick “jibaro.”

The anemia of Porto Rico i1s a disease, it 1s an infections disease,
not an inherent condition, not an exhaustion of vital forces, not the
natural end of man’s existence here in Porto Rico. Tt euts down man,
woman, and child of every age. It eripples industrial effort, limits
mental expansion, weakens the body, and depresses the spirit, until
many laborers in a country where agriculture is the chief source of
revenue are enervated, despondent, without hope of betterment, and
without the power to save themselves. Sometimes a man can not
earn enough to feed his family, and he is driven to eat the erudest
gifts of a bountiful nature in the wild fruits of Porto Rico.
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We are now speaking of the great mass of the people, numerically
considered, the very heart’s blood of the country, a blood which, on
an average, is below 50 per cent of what it should and can be.

Methods to be employed in a campaign against the anemia of Porto
Rico.—After many and serious discussions the commission has taken
a final and determined position in regard to all future efforts to with-
stand this epidemic.

We believe that in the universal treatment of persons affected lies
the secret of suceessful opposition to uneinariasis.

In this belief we are supported by the best medical opinion of the
island, and by the principles adopted by England, Ger many, I‘rance,
and B{*I-rmm in combating the same disease in their mines. What-
ever other measures may be taken, and many more are both advisable
and necessary, the unit of prophylaxis should be the dispensary and
hospital. Tlere we not only cure our sick, but we render innocuons the
feces of thousands who will continue to pollute the soil in spite of

rayers, lectures, advice, coaxing, and even the prohibition imposed
Fv ihe law. At the station for treatment and prevention, which will
be the place of places to teach the voluntary seeler after health why
he is sick and how to avoid a repetition of his illness, a triple purpose
is served—the man is eured and warned at the same time that he is
rendered at least relatively incapable of spreading his diesase. That
all these ends can be attained is evident from our practical experi-
ence in Aibonito and that of the directors of substations elsewhere.

hvm 'Y person who seeks treatment at this =tation [11'-t receives a
]'I]'Il.,[‘ﬂ":.( UIH{' ["\E’Illlll'ltl(}" []'F hl"'a- f{'{ S, lf i L 2 Uf 'I]I'If"lll"ll 'h_'l. anre I)[‘LE'
ent he receives one of the specific wrlmfu;_w. to take at home. Then
he is well talked to, kindly advised, shown the parasites which cause
his illness, how they bring about the condition U]f which he complains,
and how he may protect Thimself from future attacks. He is told to
return weekly wil‘lh a small specimen of his feees until all eggs of the
parasite disappear and he is |:Iul'l1.‘}1.l'|1£"{'11 curedl.

The results of the six months’ work ending December 1, 1905, have
already been referred to. This vast number of persons who in that
brief space of time applied for treatment is more eloquent than words.
It is the mute appeal of the * jibaro ™ for aid, and it is directed to his
more fortunate tmmtnmvn who run very little risk of contracting
his disease and who receive, at least indirectly, the benefit of his
labors., We ean not believe that in the face of these facts, with a total
of 18,798 persons cured or under treatment, and all this in so short a
period, there can be any doubt as to the necessity for continuance
of the work. In Aibonito, where about one-half of the entire popula-
tion of the municipality have been under treatment, it is said that
this year mazamorra is less than it was last year. Coffee pickers

malke this assertion. We have not been able to prove it, but it is cer-
t-nnl',r true of some plantations,

We have already spoken of the result of our direet preaching to
the * jibaro ™ at the central station,

Not only does he fear to be without a privy for the iino or im-
prisonment imposed, but he fears, more than all besides, the disease
from which he has just been liberated. It is only just to say that

the character of the man we wish to help is such that when once
convineed he is very tolerant of reform in his behalf. But he needs
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the moral effect of inspection and law. He is accustomed to be told
what to do and he awaits the order. In spite of this nothing will
secure obedience to a sanitary law in which he can see no reason.
And knowledge comes from seeing results, from practical demon-
strations such as a station for the general treatment of infected and
sick has given and will give.

It is futile to think of reaching him by pamphlets. This should
be reserved for the plantation owners. Tle must be reached by word
of mouth and the demonstration of the truth. To this end we would
advocate inspectors, chosen from among those in whom these country
people have confidence, some person nfﬂuperinr knowledge, but who
15 one of them, who speaks their tongue, lives their life, and whose
processes of thought are theirs,

Such a person going about from house to house will preach the
gospel of sanitary reform in a manner such as could never be ac-
complished by a prohibitory measure. He will accentuate to each
one the truth of what may have been taught at the station. He will
convey the very sick to where they can be properly treated, and he
will discover recalcitrants of whom the law should malke an example.

In order to complement the efforts of the physician and the ad-
monishments of the law, we believe that all proprietors of planta-
tions, especially those of coffee, should require their laborers to defe-
cate in sanitary trenches, or even pits near the place of work, the
digeing and care of which should be under the surveillanee of some
special person.

The wearing of shoes should be universally eounseled in the schools
and wherever the vast opportunities offered by conversation between
emplovee and employer can be seized. In our last report this was
not mentioned, not because we were unaware of the importance of
so self-evident a preventive measure, but because we believed it
premature to advise. At the dawn of a general attack on the disease,
with the execution of the plan within recommended, all measures of
value should be pushed to their fullest extent.

Such a campaign will make the law something more than a dead
letter and gives ample opportunity to all to comply with and under-
stand the spirit of that law.

At the close of our remarks on the prevention of uncinariasis, the
commission desires fo make clear what we believe is a completely
new phase of the fight against the disease.

Early in our labors we saw the necessity for ascertaining the rela-
tive value of the drugs heretofore advised for the expulsion of un-
cinarige.  In brief, for determining the actual number expelled by
each successive dose of the anthelmintic employed.

The following table shows the result of this investigation:
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Number of uncinarvie expelled by successive doses of the anthelmintic,
THYMOL.

Case number. First. |Second. | Third. [Fourth.| Fifth. | 8ixth. f;;—‘t‘l'; Eighth. | Ninth. | Total.
L G FL i 15 T ¥ ] [ PR 1, 110
3T-....... S il Li 47 i e [ - REl
R ST 1,140 71 [ 5 B ar 1. 160
o R SR 1,307 19 24 2| g 1,352
e 285 ) 1 T SRS B B T T 326
3526 _ = 9| 205 85 3l 1) W) BT i 424
1o R BlR 17 | PR Il PR (g pt | Rt ] e BV
A2, . ks 30 20 e o R 336
L 152 al - AR e o e e e A 236
T AR AR TR 481 216 12 - BeRERT [y STy T 716
5124 a4l 57 3 B e s i e e 623
4574, i 1,070 o] 2 - E AR R e 1,136
R 358 BT T R 1) SESEERE B 400
3rxe.. By 1,273 f.x] 1 1) PR | et o G ihe | 1 gt e (SRR e D 1,367
T A 1,237 77 26 13 3 4 1 1,361
R R 3,101 b0 153 T [ (TR | T e e 4. 403

.979
077

. B4, M2 | 7,064

Average
Oni dose
Two dozes. .
Three doses .
Four doses
Five doses ..

reentage expelled after—

- RSP RS E R T RN Y ST e e R E BRI AR A EEEEEEEE




172 UNCINARIASIS IN PORTO RICO.

Number of wncinarvie evpelled by successive doses of the antholmintic—Contd.

BETA-NAPHTHOL.
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These tables only contain data obtained from the use of thymol and
beta-naphthol, and in explanation of the reason why male fern was not
the subject of a like investigation, it should be said that the attempt
was made. An ethereal extract of male fern from one of the most
reputable German pharmaceutical laboratories was purchased in
Porto Rico. Practically no uncinaria were expelled by it and we
were compelled to abandon its use, believing that it had possibly
deteriorated from climatic influences, to which it is said to be very
susceptible, A fresh solid extract was then obtained from one of
the best American pharmaceutical houses. It gave no better results,
although such effects as dizziness, ete., followed its administration.
The highest number of uncinarie expelled by either of these prepa-
rations was 8, while a subsequent administration of only three-
fourths of the usual dose of thymol brought away 3,686, and this in
the very same case (!). So much time had been wasted in these
unfruitful trials that had we again ordered other preparations of
the drug we could not have completed a series of cases with it.

Thymol was administered to 40 hospital cases at intervals of one
week. All feces evacuated during 24 hours from the time of receiving
the anthelmintie were saved, washed on filters of gauze by specially
trained employees of the commission, and the residue placed in a 10
per cent formalin solution. From this residue the uncinarie were
recovered by steel forceps and counted by us.
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Beta-naphthol was administered to 30 hospital eases under like
conditions.

The finding of the commission is that after 1 dose of thymol,
76.85 per cent of all uncinaria in the intestinal canal of the patient
are expelled; after 1 dose of beta-naphthol, 72.24 per cent; after 2
doses of thymol, 92.394 per cent of the total number were expelled ;
after 2 doses of beta-naphthol, 88.13 per cent : after 3 doses of thymol,
07.564 per cent of the total number were expelled; after 3 doses of
beta-naphthol, 93.68 per cent; after 4 doses of thymol, 99.074 per
cent of the total number were expelled ; after 4 doses of beta-naphthol,
96.49 per cent.

The remarkable results of the first doses, entirely unknown to the
commissicn until we made these very important and disagreeable
mvestigations, have come to modify not only our treatment but our
prophylaxis.

For a long time the commission has been seeing cases clinically
cured of the anemia after one or two doses of medicine. Especially
is thus true of very light, light, and medium cases. Nevertheless, 1t
was found that they still had some eggs of uncinaria in their stools.
We now understand well, for the first time, the siegnificance of this
phenomenon and why such cases often fail to return. It is because
they feel well and do not see the necessity for further medication.
When a patient has been relieved of three-fourths to nineteen-
twentieths of the parasites which caused his illness and the few
remaining can not reproduce in the intestinal canal (a well-known
fact), he either loses all of his symptoms or the major part of them.

Therefore, what we have considered a * cure ™ has been a techineal,
a scientific ecure. The 5997 cases counted as cured fall under this
category, but fully 10,000 of the 12,628, classed as under treatment
are really freed of their anemia and other symptoms and are follow-
ing the ordinary avocations of their life without the disease, which
previously was more or less an obstacle to their work. They are
classed as “under treatment,” either because they still carried in
their intestinal canal a few uncinaria or because they have failed to
return that we may verify by the absence of eggs of the parasite from
their stools their technical cure. In other words, they are * cured,”
as far as evidence of disease is concerned.

Looking at the matter from another point of view, namely, the
infectiousness of such persons not completely and technically cured,
1s defined above, we find by ecaleulation that we have been able to
reduce about 945 per cent the power of spreading the disease, the
power of infecting the earth, in the 18,865 cases treated, and that the
12,628 cases reported as still under treatment are only about 8.5 per
cent so dangerous as carriers of the worm and sources of infectien
as they were before.

These facts lead to most valuable conclusions:

1. In general terms, five doses of thymaol are sufficient to practically
cure a patient sutfering from unecinariasis. Execeptionally, more than
five may be needed, and less than five may often be sufficient.

2, This number of doses generally reduces the danger of a patient
to the community, in regard to his power to infect the =oil, about
nineteen-twentieths,

3. In the treatment of outpatients, beta-naphthol is decidedly
inferior to thymol. In the hospital all cases who receive any anthel-
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mintic are prepared for 24 hours before by a striet milk diet. Thus
the vermifuge falls upon the parasites, unprotected by the mechanical
covering offered by a full or partially filled intestine, and the results
are not very different in one or the other drug; but in preseribing
anthelminties to patients who are to take their medicine at home, in
spite of our directions, these dietary instructions are not always
obeyed. Under such circumstaneces thymol is far more efficient than
beta-naphthol, in that, by the use of the former, the eggs disappear
from the stools with fewer doses and the patient recovers more
rapidly.

RECOMMENDATIONS.

Reasoning from what has been accomplished, we recommend that
the present system of central station and substation be continued and
further amplified, so that the opportunity to receive specific treatment
will be placed within reach of practically every anemic in Porto
Rico.

We advise that this work be directed by a commission appointed
by and responsible to the governor of Porto Rico for its faithful and
economic administration. This commission should at all times be
in touch with the governor, rendering regular reports of its opera-
tions and consulting him before making any extraordinary or unusual
expense or change of plans,

The commission would formulate the necessary regulations for the
proper organization and administration of stations and substations,
and should see that such regulations were carried out. It would in-
vestigate the conditions in regard to this disease in Porto Rico, select
the locations for stations, Sllﬁ&l’:‘ltimls, and dispensaries, make agree-
ments with the various municipal authorities for their assistance, and
establish the stations when these agreements are fulfilled. Tt would
also continue the medical investigation and study of the disease,

We advise the establishment of seven central stations located at
convenient points so that each will dominate a large district and
form for it the administrative center and distributing depot for medi-
cines and other supplies; each central station to be in charge of a
physician, who wnulld have direction of all work in his district, re-
sponsible to the commission for all operations throughout all terri-
tory that may be confided to him, making monthly reports to the
COIIMISs10n.

Tributary to the central station, there should be one or more sub-
stations and two or more dispensaries located in the smaller towns,
as the necessities of the distriet may require.

The physicians in charge of these would be responsible to the
director of their central station, making weekly reports of their
operations. We estimate that 10 substations and 20 dispensaries will
be needed throughout the entire island.

A central station should have a dispensary of at least four rooms,
viz, examining room, dispensing room, storeroom, and office. It
should be equipped with two microscopes with necessary accessories
for examining patients, utensils for preparing and dispensing medi-
cines, and such furniture as may be (ﬁ'sit‘ed. %n connection with this
dispensary, there should be a hospital of at least 20 beds with equip-
ment complete for the treatment of very grave or special cases. It
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should be inecumbent upon the city in which this station may be
located to provide the building and ordinary furniture, as chairs,
tables, ete., for the dispensary, and building and eq}ui]mwnl. s beds,
bed clothing, cooking utensils, furniture, ete., for the hospital. The
commission should supply medicines, instruments, special equipment,
and bear the expenses of personnel and maintenance of dispensary
and hospital.
The personnel of a central station should be:

Annually,

U T Pk e i b o i b e i e s N S 03 £1, S
N T T ST e e o Bt o S L o D i T M S N )
B A e e e i N
B R o e e o e e e 150
T o e e e e S e e R e o o 120
iy o e R O e e SR S e el e e : R A T2
ST e ot e gl ap b le Lok B T L0 s e e IR L S T e J O e 1 {3l

B 3, 562

The other expenses, exclusive of medicines, transportation, ete.,
are estimated as follows:

Annually.

Jnatallation and preservatlon-c.o-coon. oo s oo s i $120
Bubszistence, with the ration at I eents._____________________ . ______ 1,000
Microscopes and clinicnl accesSories. oo oo 200
Miscetanigous -mapphles == =0 oo e el 150
b7 e T A S Sy S 1, 470

Each substation should have a dispensary on somewhat smaller
scale than that of a eentral station and hospital accommodations for
10 beds, the town in which it may be located providing assistance in
the same manner as in the case of a central station,

The personnel of a substation should be:

Annually.

| T 1 L T Pk F ey 1, 000
L T s e o U R e S0
T N I e e e N % T2
R T T B T o e Tl e T e e TR e e T2
h ] e R N T T P e R 0oy £ S YD SRS R S HL
Female nurse and 1anDaAress o o o —————— e e ]
1 L4 b P 1, 564

Estimating the other expenses at one-half of those of the same class
at central stations, the annual cost would be $735 per substation,

The dispensaries would be on a still smaller seale than the substa-
tions, without hospital accommodations. The town should assist in
the same proportion as at the larger stations.

The personnel of a dispensary should be:

Annually,

L T T o I P S e e e - [ o T LN
2l UL T 0 - R e (e e Sl o o e ol oty et e e i S i | B e 150
L 1 s R LG S R S SO O SN PO M R e e s i)

R e e e 840

As the work at a dispensary would not be sufficient to occupy a
physician’s entire time nor justify compensation accordingly, as in
the case at the larger stations, there would be no objection to the
physician serving as health officer at the same time.
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Uther expenses are estimated for a dispenszary:

Annually.

LT, T e T o DA 525
Microscopsand gapplles.— - . s e G0
M e O - T e e 25
Ol e e e Jed S el ey W e Tl e 110

The general expenses may be classified and estimated as follows:

Annually.
Eergonngl of commigsion. - coosoo e no s e e S B8, 200
it 0 ] T B S S P S e e e e e R
al by 111210 05 g 1 1o Sy SR SRR 8 e 5 O 2, 000
Printing, stationery, and office supplies_______________________________ 1, GO
b Ty ] B e S e i e TR T o SR e B 7ol
102 2 00T b, g s g o vy s B N o S0 P 1, ()
Postape and el e - E e s e e e e 200
MBI EaNIE - - o e L e o 16
d T B e A s L S S T 23, ThG

We recommend that a sanitary inspector be attached to each cen-
tral station, who would make periodical trips through the distriet to
advise, persuade, and explain to the people the necessity for the con-
struction of privies and the prevention of earth soiling. He would
inform the director to what extent patients carried out the advice
given them at the elinies, and report any cases of persistent and will-
ful neglect of these simple sanitary rules. He would also look up
patients who failed to return, and assist very ill patients to go to the
station when they could not do so of their own resources, For the
seven inspectors the cost 1s estimated to be:

z Annually.
LT T F T e g ol Sl bl s ke oy g et P Tl 0 = L ) TR o $2, 520
O EREE e i s P et et n e e L A L e e T e S0
LI R i g b2 o e e R T by T e T e el T 420

bt b 0| e e e e - e e e e e e s e e ||

At one central station, the commission would have its headquar-
ters, general depot of supplies, and a small clinical laboratory. At
that station the commission would take direct charge of the work of
that district in place of the director and assistant, A elerk should be
employed to keep records and accounts, attend to correspondence and
many small administrative details.

To recapitulate, we estimate the cost for a full yvear’s work as out-
lined to be as follows:

Annually.

One central station, sabstitnting the commission and clerk for director
PV Ts [T 111 1| NP S i S e e S e S IR
2 b ol ] o | P e e e NS B RO S SOOI B ) 20,192
e BOhetatlOnE o s e e et e e e 22 00
Twanty - Qiepenaprioe. .o oo oo P R S P R T T )
(10 L] 3] 2 ol e M S b i 1 - e S T e e et TR
g by VS Kb i) T R P BB SR L S S T S S e S R
Printing, stationery, and office supplies_ oo 1, (N
Banitnry ingpeetors. o e e e e i, 200
o D Ty e e e S 1, 000
gl il 1y ") S P o 0 Ot oo S - R0 A e i L Ta
Postiipe Aand-TelesraphIn . e Sl o 20M)
Miacel e e e e s e e Gt
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As already stated, this amount is estimated as if each station were
organized and working during the entire year. As a matter of fact,
only the 11 stations now in operation would draw upon these funds
from the beginning. First these would have to be reorganized in ac-
cordance with the plan outlined, then new stations organized and put
into operation as rapidly as possible. Some delay would inevitﬂE]}r
oceur before all arrangements could be made with the municipalities
where stations may be located, and they be able to fulfill their part.
Allowing that this delay would cause a reduction of 20 per cent in
the entire year’s expenses, the annual estimate is thus reduced to
80,000,

We recognize that this sum is a large advance over the present
appropriation of $15,000, of which nearly $11,000 was expended dur-
ing six months’ work. Here it must be taken into consideration that
two of the members of the present commission are officers of the
United States and received no monetary recompense whatever from
the insular government. Also that they were supplied with the
greater portion of the laboratory equipment by their services with-
out expense to the appropriation. This assistance will be lacking in
the future.

Again attention is called to the fact that the substations at Barros,
San Sebastian, and Moea have cost the commission only the expense
of the medicines and transportation of the same. The physicians at
these places so desired to take part in this labor, and, dissatisfied with
the results obtained in the treatment of this * anemia ” by iron. tonics,
ete., so desired to extend the benefits of scientifie treatment to the
anemics of their localities, that they volunteered their services to take
charge of these stations without recompense from the commission.
Even to those physicians who were remunerated, the amounts paid
were miserably inadequate for the services rendered. This 1s a
sacrifice of time and labor which Porto Rico has no right nor need to
demand, but should reasonably recompense such valuable services.
“The laborer is worthy of his hire.”

While the operations of the present commission have been carried
out on a really large scale, vet in proportion to the conditions con-
fronting us it has been comparatively small. By reference to the
financial statement, it may be seen how economiecally it has been done,

In 1903, a systematic examination of the miners of Westphalia
showed that 17,161 of 188,730 miners were infected by the parasite
causing this disease.

In certain mines, during nine months’ work, the infection was re-
duced 73 per cent. In addition to the large sums contributed by the
miners and mine owners, the German Government spent 3,000,000
marks ($720.000). We have treated 18,865 cases in six months, at a
cost of $10,908.77, and have reduced the infection 94 per cent among
those treated.

The sucecess attending our efforts convinces us that what this com-
mission and its coworkers have accomplished on a comparatively
small scale can be done on a sufficiently large seale to meet the urgent
need of Porto Rico. It is simply a question of funds and proper
administration by those who have knowledge and experience in this
particular field. We do not believe that $80,000 will meet fully the
condition that it is proposed to attack, but it is probably sufficient to

TT759°—S8. Doc. 808, 61-3 12
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cover what ean be done during the coming year. In following years
new stations should be established in plILEE‘E that may be but remotely
touched by the present estimated work, or in case some stations
should have accomplished their end, they could be moved to another
place vet heavily infected, leaving only a dispensary to care for those
few who may not have applied for treatment, and those few who
become reinfected. ;

During 1904 this commission {lemnmh ated beyond a doubt the
character and eurability of this “anemia,” and durmg 1905, proved
the feasibility, from both curative and preventive pmnis of view, of
the measures advocated. With this conviction of certain success, did
we recommend any less, we would fail in the most important phase
of our duty.

Slower yet more deadly than yellow fever, uncinariasis cansed
more deaths in 1905 in Porto Rico than yellow fever did throughout
the entire world, notwithstanding the unusual prevalence of the latter
disease during the year, yet cost is not considered in the presence of
vellow fever.

No doubt the sum herein advised may seem startling to some, be-
canse they have not been accustomed to regard this work as a regular
governmental expenditure. Large amounts for asylums, police, Jails,
qlmnumlw and the vast marlnn[-rv of the law are expenses to which
everyone is familiar, and they are expected as a matter of course.
During the fiscal year 19045 $457.320.54¢ was expended for police
and _].uIa the administration of justice requiring $262.250.36: the
insane asylum $34.420.73 to care for such Ilﬂ?n!'tllﬂ:lt(‘.ﬁ; for the leper
asvlum, $7.079.95 to carve for and protect others from its inmates;
for the boys’ charity school, $32.317.47; the girls’ charity school,
$18.064.63.

We do not wish to belitile the necessity for such expenditures nor
to eriticize them, as we recognize that such are necessary if a gov-
ernment fulfill its primary duh—ilm preservation of the lives “and
health of its citizens. We do wish to emphasize by comparison with
accepted expenditures that the amount that we advise is small in
the face of such vast need and in relation to the great benefits to be
received, not only in saving of life and %uﬂe:mg, but a finaneial
economy of thousands of dollars to laborer, employer, and the island
generally.

We musl earnestly advise and urge that the campaign against
nneinariasis in Porto Rico be pushed with utmost energy. It would
be economy of life. time, and money to expend from the first the
oreatest amount possible to obtain from every resource. The greater
the amount expended now means the sooner and cheaper the results
will be accomplished. The greater number treated the less number
to spread infection, and a resulting less number reinfected each year.
In all discussions about this disease much attention has been ‘paid
to the prevention of it. We have shown that the wholesale treat-
ment n% the infected, thus removing numerous foci of infection, is
the most thorough and practical method of prevention. Our expe-
rience coincides with that of the German workers in this same ques-
tion. It is a simple arithmetical computation to show that small
appropriations will simply prolong, almost indefinitely, the condi-
tions now existing, and the money expended would |'.u' a constant
drain on the insular treasury, amounting to much more in the end.
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The stations once established, the per capita cost of treatment be-
comes proportionately less as the number of patients increases, be-
cause the actual cost of medicines (including transportation of same)
is but a few cents, and, while this cost would be increased somewhat,
other expenses would not be materially affected. Thus a large num-
ber of persons can be treated almost as cheaply as a much smaller
number.

We estimate that about 800,000 of Porto Rico’s 1,000,000 inhabit-
ants are infected with the parasite causing this disease, and that the
infection is increasing, i. e., those yet unaffected are becoming in-
fected. and those already infected are becoming more heavily so.

By the expenditure of the amount advised we estimate that over
100.000 persons can be treated. Until large numbers are treated,
thus destroving numerous sources of infection, the disease will con-
tinue to increase or hold its own. Soconer or later large sums must
be spent, and until then the loss of life, time, and money which
could have been saved will have been sacrificed for nothing.

The problem of attacking uncinariasis is now confronting almost
every country of tropical and subtropical climes, not to speak of
the many infected mines of more northern countries. Porto Rico
has taken front rank in the solution of this problem by the vigorous
campaign which has been inangurated. Its work has become known
and watched by the entire world. To allow it to end at this point
or even to fail in fulfilling, to the limit of its resources, its plain, im-

rative duty in the matter would be to lose a great part of what
E;s been accomplished at the cost of much labor and money.

FINANCIAL STATEMENT.

e T [ e e bt e B e S S L e R 24, 4246, 90
Sfeichmcnt Wl WOERT . S L A M 2, 086. 24
Artual eost of medicines. o 22 086, 24
Transportation of 8AMe e ccccccccccccacccaa 397, D6
2,454, 20
Average cost per patient. 13114 cents.
Subsistence, 9,994 rations of patients and emplovees at 14.31+ cents_ 1, 430. 51
Travel, members of the commission, directors of substations, ete__ BET. (6
L i e e & e e s W B o e S g B, ()
e TR TR o B R R R e i R &3097. 96
Hospital from Utuado to Aibonito, and materials__ _ 193. 57
Lahoratory supplies___________________ S 4. 85
Oiinde sopplies - 3. 66
P TR e e MANRTR i R Sl o 45.
465, (0
Installation, repairs, honse for employees, ete_______________ e H20,. 23
Printing, stationery, and office supplies_________________ 307, 14
Hire of carriage (including driver, ete.) for service between Aibo-
T g T R et o o R ot B S e ki e 267. 00
e o e e 254 41
TETSEE e T P e ) N R 230, 68
supplies and .apparates_______________ = - 203. 73
dlin el T2 cha T T s SR e i e e 4, &5
239. 26 =
Instroments for clinie____________ e e S e 141. 52
e N e T 01, 0
Slides, covers, and miscellaneous_________________ 50, K2

SR TR o T 3. 66
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Appropriated by municipality of Aibonito, expended for labor of

installation

Total cost of six months' work._.
BT.524 cents.

Average cost per patient,

M T - - - e e W e A e A A S S - e S S e

Complications and infercurrent dizegses,

CENTRAL BTATION, AIBONITO,

Tropical diseases:

Hariaais. o s A T
Clinieally diagnoszed.

Elephantiasle - ____ 2

Chronic uleer of the leg_____ 31

Loosely termed * anemic uleer,”
“ tropieal uleer,” ete. Often
due to =evere =econdary in-
fection following mazamorra.

Diwmentery - is oo o D

Confirmed as amebic [l_\)rﬁPuter}*
by microscople examination
in several cases. The type
was uspally chronie and the
clinical picture was the same.

All were probably due to
amebn coli.
Bilharziosis recti__ . x 4]

Dingnosed by
amination.

Microseopic  ex-

Malaria _ el 20
Included IIE‘H" qu:nﬁn- tropical
forms predominated. Almost
always disgnosed by micro-

gseopic examination.
UnEnowl ccece e e = 1
This digease, to which l*l-l"{-n-n-. 0
was mide in the last report
of this commission, is termed
“ILa Hermosura™ (“The
Beauty ") by the country follk
and is characterized by ana-
sarea, fever, and tendency (o
fatal termination. There may
he no albumin in the urine
and even no anemia, It is re-
garded by some as a form of
aeute uneinariasis,
Affections which may be in gome man-
ner related to uneinariasis:

| 1] o2 g | ] - e o P b e Ry = 4
Btomatitle oo sl e e 2
B 1o e e T s s, St &SNS IS |3 |

One of these cases was n boy of

only 12 wyears of age. ’[‘tm
ciataract was complete and not
| congenital,
Night blindness ___ 2

Probably many mnt'l.- l.“t'.]‘-li.'ll but
the gquestion was put to but
few patients. We have no-
ticed that it is not an infre-
quent condition.

1 Affections which may be in some man-

ner related to anecinariasis—Cont'd.
Nystagmiog -2 Sl 3y 3 4
Retinal hemorrhage _________ 1
*artial amanrosis o oo T
I'anthological condition not
Enown.
Viecarions menstroation_______ 1
Gangrene of legs_____ 1

Due to failing circulation and
extreme oedema. :
General infectious diseases ;
Pulmonary tuberculosis______ 32
Not a very freqnent disease in
the conntry. A large propor-
tion came from the town.

Tuberculogis of the larynx___ 2
Tuberculosis of hip joint_____ 1
BeEpobdln = o e e e e 1
UG ) [ (SR R
Cervical adenitis, tlll.tr-l'{'ulﬂl'-. 3
Tuberculosis, elbow joint____ 1
Gastric CRNePL . e e e 1
Epithelioma nose __ o ___ ;

Syphilis, acqguired
Not ag infrequent as these fig-
nres wollld seem to indicate,

as only well-defined cases were
noted. It is not, however, by
any means common in the
country and is even very rare

in certain  localities, It is
rather common in the towns.

Syphilis, congenital ________ L 52
Gonorrhen AL i
Trachoma -2l o= S |

Sald to he very common in some
schools in other parts of the

island,
Echinococeus of liver. e en o
Diagnosed by microscopic ex-
amination.
Pephold fever - = TS 3
Other diseases and conditions ;
Nephiritle . . LT 5
o] b o R AT A L 1
Benal caleulus oo ___ 1
Hypertrophy of prostate_____ 2
Vesical ealewlns -~ 1
Metrorrhagzia, cause unknown. 1
Hematuria, canse unknown__ 1
Not doe to filaria nor to hil-

harzia.
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Complications and interen
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rrent dizeasezs—Continued.

CENTRAL STATION, ATBONITO—continued.

Other diseases and conditions—Coni™d,

Hemorrholds —cccccaccaae—r B
Rhinitls, chronje o oeeeee .. 1
Cystitis, chronic ____________ 1
EIATEIL o ce s mm e 144

Many of these cases were un-
doubtedly dysenteric in char-
acter, but as nearly all of
these complicating diseases
were brought out in the vigits
made by out-patients, we have
been unable to do more in
these instances than take the
patient’s statement as to the
symptoms and character of
the stools as observed by him
in his home.

The source of these gastro-in-
testinal affections, in the vast
majority of instances, is the
use of impotable water from
oneg of the sources of water
supply in Aibonito,

The citizens of this town have
prompily subscribed ithe
money for an aquedoct which
will contribute largely to
mike the town one of the
healthiest on the island.

NoTe.—This agueduct has been

Other diseases and eonditions—Cont d.
which time epidemic diarrhea,
dysentery, and typhoid fever
have not existed.

Cirrhosis of the liver________
Tonsillitis i mmlEmsie bl
Hematemesis, cause unknown .
Pnenmonia
Asthma
Epilepsy
Hysteria major oo oeeeen
Chronice rhenmatizm

. . e A D S S O .

Otitis medin ____
Corneal uleer _.
Conjunctivitis
wrooevitig - . o
Syringomyelia
Choren
In=anity
Nenralgia
Spastic paraplegia
Proriasis ____
Eewemn -
Vitiligo
14 b e e SN e (R D
Harelip
Iolvdactilia
Lo b 1Y 1§ o e S e sy e e
Microcephalus. - _ o __

- -
e

B . e s o e

.

1
4
1
1
4
T
T
4
2
4
1
1
2
1
2
1
+
2
2
2
2
1
B
b
2
1
1

in operation since 1906, since

1IN e gl R T G o A D

SUBSTATION, TTUADO.

it R A e NS & S LR 2
T | R S T
LISty e iU ey, | Bl DL Bl 1
Chronie rheumatism. oo oo oeaee 13

The director of this station hans made

Malaria
Idiot
Asthma

- i

a special study with regard to the num-

ber of women suffering from unecinariasis in whom the symptom amenorrhea

was present. This number was 1359,

SUBSTATION, LARES.

110 [ S S |
Malarino =t e 3
Poerperal fever . e - 1
BUBSTATIO
Chronle artienlar rheumatism____ 3
Valvular lesion of the hearto——__ 3 |
Asthma________ B g e a3
I'nlmonary tuberenlosis__________ 1
Dysentery — -~ = < B |

BUBSTATION, COMERIO.

¥

-

doymeeEy .

Balpasea— = ~ = ___ "~ ____ ‘%
Hemoreholds.. . - * . 1]
Asthima gt s s S eyl el ) =

Browehifie - - L o S 5
Impetigo contaglosa_____________ 1
Chronic articular rheumatism.. .- a3
N, BARROS,
Sevofula________ L
1 b [T [ e e e R B B T S 2
Hysterla major-ceeecocemeeeeeee b
Stomatitis (aphthous) ___________ 1
Olcer of leg e 1
Chronic rheumatism._____________ 2
e ) 1 e e s e e 1
MetPorrhaAgIN - e e 1
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Comnplications and infercarrent diseases—Continned.

EITRETH.-TT{-'I&, GUAYAMA,

AT T PR T P B s T I 8] (B 0wt - IR e TR 1
Gangrene of penis and scrotom__. 1| Measles_____________ . _______ 2
Blepharitis - _____ sigune b T 1 Bptlepey e SN 1
Mysberls major--c- - io i assai oo 1| Renal calenlus oo iSiiin 1
AT e e v ol - - S e R s LI (R ) ] o |
Malmonary tuberculosis__________ 4 | Nephritis, chreonie _______________ 1
Typhold fewer- .o . oo oo 1 | Osteoperiosteitie_ . ____ —_______ 1
hgu ] B R e e e 1 1 Gonorehes. - o 1

SUBSTATION, COAMO.

TN T | p i i e S g RN C e 20 | Cirrhosis of the livereeeeeeeeee. B
Bnterocolitio oooasoe vben s o0 18 | -Asbhme oo So Tl
TLaryngeal toberculosis___________ 1 | Nephritis, ﬁllb[lcute_____.......--,.-_ 1
Yalvalar (aortic) leslon heart___. 1

SUBSTATION, SAN SEBASTIAN.
' FTH T o 1 S SR T DU P g S 32 | Dysentery - 8
0 Bt | ooale el A R S o B 15 ] TOODeDZE o uaas tn e e e IR S

The following is quoted from an article written by Drs. Ashford
and King, and read by Dr. Ashford at the Boston Medieal Library
meeting February 6, lﬂ{,‘u, entitled "Olﬂetmtmm on the Campaign
against Unecinariasis in Porto Rico.” It was published in the Bos-
ton Medical and Surgical Journal, Volume CLVI, No. 14, April 4,
1907, but we cite it here as it was part of the work of the ]‘m'tn
Rico Anemia Commission of 1905-6, and deals with some very im-
portant scientific points not brought out in previous reports for lack
of time in which to prepare this material flor publication:

* L L L L #*

Not only have we been able to experimentally r:uunhnrute skin infection, but
we feel justified in saying that this iz practically the only way the worm enters
the body., We have never found a case which was clearly due to ingestion of °
the larvie. The inhalation of infected dust does not merit consideration, as
drying almost instantly kills them. On the other hand, we have seen that 96
per cent of 18,865 patients have acknowledgzed to having had an affection known
the length and breadth of Porto Rico as a special and peeuliar condition, not
confounded with any other by those exposed to it, always acquired from econ-
taet of the bare but healthy skin with mud or nnddy water, " magamorra ™ or
“ground itch.” This magamorra and the anemia of Porto Rico are always
found together, and both are seen in exaggerated degree where the most perfect
eonditions for the development of the larva from the egg amd its subsequent
desiderata, constant moisture and shade, are found—the coffee plantation. On
the other lmml both mazamorra and anemia are generally conspicnonsly absent
among those who wear shoes,

The following experiment brings out in this connection a very interesting
point and also demonstrates that we bave in the guinea pig an animal eapable
of being infected by Neeator americanus, a fact likely to be of value in future
experimental work.

Om the 1st of March, 1906, the feces of a newly acquired servant of the com-
mission, heavily laden with eggs of uncinaria, was mixed in a Petri dish with
such guantity of sterile sandy earth as to remove much of the offensive odor,
a proportion of about 1 part of feces to 2 of earth. Water in sufficient
quantity to give the consisteney of mud was added, the dish covered and set
away in the shade,

On the 4th of March larve were very plentifnl to every field of a No. 3
Leitz objective. Some were moving lazily but the majority were apparently
dead and lying fully straightened out. The immersion in excess of water of
those which were before active bronght all movement to a standstill. This
effect was noted in about 15 to 30 minuntes,
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On the 5th of March the dish having been =lightly tilted overnight and about
two tablespoonfuls of water added, all larvie in the water which had collected
at the lowest level of the dish were motionless and straight. while those in
the damp mud above this level were exceedingly active and encapsuled.

March 8 we found changes in the larvie in the water which showed us that
they were dead. Those in the damp earth were just as lively as before.

We took a 4-day-old guinea pig, reared under conditions where infection
by uneinaria was practically impossible, clipped the hair from its back withonut
subsequently shaving the area, made a mud poultice in cheese cloth abount the
gize of a silver dollar from the upper part of the contents of the Petri dish in
which the larve were found =0 active, and bound it gently on the animal's
back, the pig being held for a half hour by the feet and head to avoid contact
of its mouth with the mud. At the end of that time the spot was appropriately
cleansed, rubbed well with absolute aleohol, and the animal returned to its
cage.

’ﬁm behavior of the pig after the first 5 or 10 minutes was remarkably sug-
gestive, as he squealed and squirmed with unmistakable desire to scratch.
March 9 the same procedure was repeated, the gentleman who had stocked the
cenlture officiating as gnard over the animal’'s feet. The same strogzling took
place in about the same time, and the man remarked, with an appreciative grin,
that the pig was suffering with mazamorra,

On Mareh 10 the same application was made. The pig seemed well, Abso-
lutely no uncinarial dermatitis had developed in these three days. That night
the pig died; the jibaro =aid that he had noticed him about six hours before,
and that he had a very blue nose and seemed triste (=sad).

Neeropsy—No edema: skin at site of infection, stomach, intestines, peri-
toneum normal. The kidneys and the liver were violently congested, but
showed no larve. On opening the chest the cause of death was seen; the
Imgs were hemorrhagic. One lung was =solid with blood and the other filled
with dark-red. almost black, spots. One of these spots was excised, crnshed
between two slides, and examined with a No. 3 Leitz objective. Ten encap-
suled larvie were found, all very active, wriggling with an exceedingly violent
movement. They seemed fo overcome by their enormous strength all obstacles,
breaking up lung tissue wherever it opposed them.

The larve seemed to be in the alveoli and are prone to seek little pools
of blood.

The heart’s blood was examined without result. Nothing else was found
to be abnormal.

A very interesting deduction, among others more important and quite ob-
vions, without any special attention being drawn to them in this paper, is that
the so-called * natural cure,” to us a rather trying process with =0 sure and
rapid a remedy as thymol, iz possikble in a heavily infected country, provided
that stout shoes are worn and further uneinarial dermatitis avoided. The fact
that the ova of uncinaria never develop into larve in the intestine of the host,
coupled with the fact that we have not seen infection to oceur save by the skin
not only explains why patienfs sick of anemia in the mountains graduoally get
well on taking up their abode in the cities of the island, where the mud of
sireets, even thongh subject to oceasional contamination, is subjected to drying
fatal to the life of the larve. It explains why the soliiers of the Porto Rican
rogiment, almost universally infected on presenting themselves for their first
enlistment, but not to an extent to be noticeable, and thus to incapacitate thew
from acceptance in the physical examination for the serviee, are such perfect
gpecimens of manhood after a few years, even in less time, from the day they
were compelled to wear shoes and received the ample food and solicitous care
bestowed upon them by their officers. Their alertness and physigne are com-
mented upon wherever they go, and they furnish execellent examples of what
can be done by the redemption of the Porto Llican jibaro.

b L L # & - &

The food of uncinaria is shown when we come to examine the beautiful,
almost dingrammatic, photograph of the worm in =itu. This is a photograph
of one of a number of ucinarie which we removed from the eadaver, while the
parasite was still alive and feeding, with a portion of the intestine to which they
were attached. They were dropped immediately into aleoliol, These specimens
were imbedded and sectioned very skiilfully by Dr. W. M. Gray, at the Army
Medical Musenm, and the accompanying photographs were also made by him,
as were all others we take pleasure in being able to show you.
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There arve, at least, two valuable lessong to be learned from a careful inspee-
tion of these photographs of the worm in sitn :

(1) The lesion is practically confined to the mucosa. (2) Although the ani-
mal had drawn into his mouth the submucosa, which has become completely
denuded of epithelinm, among the contents of the intestine of the parasite the
consgpicuons ohjects are epithelial cells—not red blood cells.

The picture here shown corresponds in every particular with a previous
description and photograph published by Loos in * The Anatomy and Life His-
tory of Ankylostoma duodenale,” Records of the Egyptian Government School
of Medicine, volnme 2, Cairo, 1905,

We feel obliged to conclude that the epithelinm lining the intestinal eanal of
the host furnizshes the normal food supply of Necafor americanaz, just as he
previously describes it to be that of ankyplostoma duodenale,

In conclusion we wish to note that in the immense majority of about 80,000
uncinarie counted personally by us in the stools of our patients after the admin-
istration of the anthelmintic, as well as in thoze attached worms found in the
Intestines at necropsy, the worms did not appear to contain blood, but were
penerally grayvish white. In fact, thiz peenliarity was made nse of in the device
adopted for their recovery from the stools. which were washed slowly down a
trough painted black, the stool having first been filtered throngh gaunze, In a
report on ankylostomiasis by Libker and Bruns, 1906, we find the following :

“The views of Loos were substantiated by Schaudinn, after a careful reex-
amination of a large number of Leichenstern’s sections, when the intestinal
contents of the ankylostoma were microscopically examined, Among 300 worms
gelected at random, he found 196 whose intestines contained cell fragments
cther than blood cells, In the remainder he found either nothing or else blood
cells to a greater or lesser amount. Repeatedly long strips of intestinal mem-
brane were traced, completely extending from the mouth through the alimentary
canal into the intestine of the worm.”

This is important information when we remember that Leichtenstern was the
observer of all observers who was most identified with the teaching that anky-
lostoma duosdenale wag not only a bloodsucker, but was so prodigal of his food
that he consumed blood entive to appropriate only the serum. evacuating blood
cells practically unchanged. For this the noted authority dubbed the worm
“the lnxurious parasite.”

The wrine in uncigariasis before and after treatment.—In the first report of
the IPorio Rico Anemin Commission it is stated that albumin is rarely found,
although note is made that the kidneys may be very pale and slightly fatty,
sometimes belng the seat of parenchymatons or interstitial inflammation, some-
times of amyloid degeneration, but, generally speaking, without marked Involve-
ment of these organs.

We would like to considerably modify our former opinion. It was based on
the examination of a series of cnses, but was not made, a3 was the blood, a
matter of special study, inasmuch as Heller's nitrie acid test and the absence of
clinical evidence gave us no clue to the real condition. 1t is slgnificant that
writers on uncinarinsis make practically the same statement. A= a matter of
fact, the condition of the kidney in a well-marked case of uncinariasis is of the
greatest importance, as will be shown, We noted the irritant effect of the
anthelmintic drugs employed upon the digestive tract and found albuminurig
after their administration, in accord with the experience of Lilbker and Bruns,
Calmette, Siceardi, and others with thymol and male fern.

Our plan for 1903, among other things, was to make a careful study of the

therapy of uncinariasis and to that end a series of cases was studied in which
the uncinarvize expelled were counted after each anthelmintic dose. This,
together with manifold other duties, consumed about all the time available from
the actual administration of so large a work as the treatment of some 25,000
WETEONS,
I From the first, however, our attention was attracted by one case to the im-
mediate and imperative duty of more carefully investigating the urine. This
was one in which nephritis ocenrred during treatment. Naturally, the first
thought was, * Has the new anthelmintie, beta-naphthol, said to be at times a
renal irritant, anything to do with this condition?"” The second, “ Is there a
latent renal lesion present in the disease?™ To determine these facts an addi-
tional series of cages were taken and our results follow with conclusions; but
before considering these tables a few explanatory remarks should be made :

It was manifestly out of the guestion, for lack of time, to make complete
guantitative urinalyses as we desired. The day was so split up by other work
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and other investigation that it was decided to elicit certain facts only, and these
with great eare, so that a definite conclusion conld he reached,

It was evident that an examination of the urinary sediment, as well as a
determination of the presence or absence of albumin, should be made. In order
to offer a series of cases carried far enough to furnish evidence that wonld be
gatisfactory, the continued presence of the patients in hospital was necessary,
and this was precisely the most difficult part of the problem, as when they felt
better they clamored to go back to work and stood not on the order of their
going, but frequently went, spoiling for us many hoars of toil. The original
number of such cases iz, therefore, reduced to 24. The practical impossibility
of obtaining the 24 hours’ urine and the numerous time consuming details
to which we were obliged to attend personally, prevented us from mak-
ing urea estimations. One of the occagiong at which the urinary examination
wasg needed was that at which purges had to be administered, and with the
small force at our disposal collection of all the urine was impracticable. The
invariable enstom was to examine the urine on the day before and the morning
of the day of treatment, before the anthelmintie was given; then the afternoon
urine on the day of the specific drug and the morning after. Thus there were
two examinations before and two after each administration of the anthelmintie
and the samples were faithfully taken at the same time by our trustworthy
nurses in the field hospital,

Albwmin—Three tests were alwayvs used at each analysis:

(1) The boiling of urine with a drop or two of acetie acid to =ix parts urine
and one part saturated salt solution, the test tube nearly full and the upper
half boiled to compare with the unboiled lower half in a good light against a
dark background. We were aware that a very faint clonding conld be thus
obtained in many normal urines. (2) The ferrocyanide of potash test. (3)
Heller's nitric acid test. When the first was faintly positive and the last
negative, a slight {race was nofed ; when the latter was positive in a faint but
characteristic ring, not dizappearing on heating, a trace wasg noted. Only a very
few times was albumin found in considerable amount. Owrdinarily the amount
was go small that ite percentage could net have been determined by the Eshach
albuminometer. The sediment was collected after standing some hours in
conical test glasses and the urine was not centrifugalized. The casts were
generally of the smaller varieties, hyaline and finely granular forms predomi-
nating, Blood easts were not seen in this series and epithelial casts were un-
common. Fatly easts were guite often noted. The presence of polymorphonu-
clear lencocytezs wag at times dizecovered before the administration of the
anthelmintie, and there was a tendency for them to appear, sometimes in fair
nuinbers, afterwards. Renal cells were not a very marked feature and were
almost always scarce,

'robilin was almost always present, fluorescence by the zinc-chloride test
being elicited, but it was often remarkably slight,

Peptones in traces were found to be inconstant, but often demonstrable.

Indican in abundance, as Siccardi recently states, was a very consiant and
persistent phenomenon.

Rile pigment was relatively rarely found.

A most interesting fact was the Invariable absence of the diazo-veaction, save
immediately after the administration of beta-naphthol, in 1 or 2 gram doses,
when it never failed. Its presence was demonstrable three to four hours
after the dose, and itz effect lasted five or six hours. The next day it was
always absent. When it was present it was beautifully prononnced and was an
unfailing evidence of whether or not the drug had been taken. The color of
the urine was frequently some shade of olive after thymol, a color developing
or deepening on standing in the open air. Apparently, beta-naphthol did not
affect the color of the urine. The reaction was practically always aeid, rarely
alkaline or neutiral, as Calmette fonnd in his cases,

The specific gravity tended to be low, but almost alwayvs inereased under
medication. Sugar was not found to be present.

From the tabulation of the 24 cases in which successive urinalyses were
made the following condensed statement embraces the essential facts: Eighteen
were males, 6 were females; T under 15 vears of age: 12 were between 15
and 30; 5 were over 30. One ease expelled no uncinarize, had no symptoms of
the disease but expelled 418 oxyurides in two doses of beta-naphthol (all she
harbored). Two of the remaining 23 were suffering from a very light form of
uncinariasis; 3 from a light grade; 4, moderate; 10, intense; 4, very intense.
Thymol was the only drug employed in 10 cases; thymel and male fern in one
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case; beta-naphthol alone in 13. The total number of dozes of thymol was 45
and of beta-naphthol G2, The dose of thymol was 2 grams in children, and from
S grams to 4 grams in adolts; that of beta-naphthel 1 geam in ehildren, and from
1 gram to 2 grams in adults. These doses were always preceded the night before
by sodium sulphate and followed in two hours by the same drug. The anthel-
mintics were always administered by dividing the dose above mentioned into
two egual partg, one given at 8 and the other at 10 a. m. Male fern was given
but twice in this series, These two doses were given successively to the same
patient, 21 and 4 grams, respectively, and resulted in the expulsion of only two
uncinarim, The alecoholic extract was used in each instance and it was pre-
sumably fresh, as it was employed immediately after it arrived by mail from
one of the best known pharmaceutical firms in the United States. This was not
the only occasion npon which we used male fern, and its failure to expel
Necator Americanis was observed in several other trials where the preparationa
of other firms were n=ml. In this partiealar caze this observation wns espe-
cially Interesting, as one week after the fruitless administration of male fern
only 3 grams of thymol were given, and by this one dose 3,650 uncinarie were
expelled from the same patient.

Of the 23 who expelled uneinaris, in 1 caze the worms were not counted.
In the rest, D expelled less than 200, and of these 2 had no albumin in their arine
before the administration of the anthelmintic: 5 had a slight trace, 1 a trace,
1 a considerable amount. Eight expelled between 300 and 1,000 unecinaris, and
of these 1 showed no albumin before treatment, 6 na slight trace, 1 a considerable
amount. Three expelled between 1,000 and 2,000, and of these 2 showed a
glight trace and 1 a trace of albumin before the drug. Those who expelled
more than 2,000 nneinarie (one 2,749 ; the other 4.395, the largest number ex-
pelled in our zeries of worm counts) gave only slight traces of albumin before
treatment. demonsirable solely by boiling.

Of the total of 24 cases, 20, or 83.3 per cent, are seen to have had albumin
in the urine bhefore the administeation of anthelmintics, (One of these cnses
was not one of uneinariasis and had no albumin nor casts, but developed a very
slight trace of albumin under treatment. In 18 of these 20 cases, or 75 per cent,
casts were nlzo demonstrated. Generally the casts were very few In number;
in only 6 of the 18 were they at all abundant. The average hemoglobin in those
persons showing albumin before the administration of the anthelmintic was
46.1 per cent; that of the 4 who had no albumin before the dose was 80.5 per
cent. Sixteen of the 20 eases showing albumin before taking the specific drugs
had but a slight trace, 1 a trace, 3 a fairly abundant amount. Albumin in-
creaged in amonnt under treatment in 15 eases and appeared for the first time
after the anthelmintie in 4, a total of 19, Albumin did not inerease nnder treat-
ment in 5 eases, although it existed at the beginning. Finally, of the 220
urine records here recited, 118, or 53.63 per cent, showed but a slight trace
of albumin: 34, or 1545 per cent, a trace; 19, or 863 per cent, 8 moderate
amount: 22, or 10 per cent, much albumin; and 27, or 12.27 per cent, showed
no albumin, MHyaline casts were demonstrated in 133 of these examinations, in
100 of which they were few in number; granular casts in 103, in 71 of which
thers were few ; epithelinl easts in 21; fatty casts in 23. Of the 41 records of
moderate o mueh albnmin, about two-thirds ocearred after the administration
of anthelmintie drugs

Conclusions.—Onr conclugionsg are not based alone upon this series of cases,
but embrace a much larger number of observations, too scattered to place in
tabular form. It is believed that the data contained in the series of 24 cases
represent what is generally found before and after the administration of thymol
and beta-naphthol.

1. Albuminuria with tube casts is a4 very common phenomenon in uncinariasis.

2, It may be present in light or severe cases, more constant in the latter.

4. Albumin is present generally in very slight traces, not discernable by the
Heller nitric-acid test, but is usually accompanied by a few casts,

4, The casts are generally hyaline, finely granular, and fatty; rarely epi-
thelial, unless the epithelial cells are very fatty, when they are classed as fatty
casts, DBlood casts are very rare.

5. Albumin may be present in light and heavy infections.

6. Albuminuria, with casts in uncinariasis, should be regarded as the evi-
dence of a degenerative process in the kidney, not as an inflammation or, more
specifically, a nephritis.

7. Both thymol and beta-naphthol ean act as renal irritants, especially in
the presence of this condition of the kiduney.



COMTENTS OF SAME WORM, » 200 DIAMETERS.

]'||:|I-.l_.:|'.|;|'ll-'-| by late Dr. Wm. Gray, 1. 8. Ariny Medieal Misoiem,
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8. While ordinarily these drugs eause an increase in albuminuria and often
bring it about where before it was absent, thelr effect is temporary, capses no
sympioms in the vast majority of cases, and is rarely of importance,

8. There [s almost always an absence of inflammatery elemenis afiter the
above-mentioned increase inm albumin,

10. Very rarely they may set up a severe nephritis,

11. The cases herein cited show that both drugs seem to have an equal power
to inerease in albuminuria with tube casts, but our experience over n larce
number of cases demonstrates to us that, all things considered, beta-naphthol
has a very much less favorable action on the kidoey, and that it is not as safe
as thymol for this reason, although its depressant elfect is not so marked.
Thymol has not, in our experience, cansed fatal collapse,

12. Albuminuria does not always seem to depend upon the srade of anemia.

13. Albuminuria and the changes found in the kidney after death may be
due to a specific toxin elaborated by uncinarime, but where severe anemia exists
such an explanation for the condition is hardly needed.

14. Uremia in Porto Rico is not uncommon, but is rarely seen by a physician,
and is confused by the jibaros with “nervous attacks™ of all kinds, particu-
larly with the very common hysteria major., Epilepsy is not uncommon, and
we are persuaded that sometimes this diagnosis wonld =affer a change on
examination of the urine. We know of several instances where there was good
ground for believing that the attacks were uremic in character,

15. Emphasis must be laid on the fact that the albuminuria of uneinariasis
ig extremely irregular, coming and going without the slightest apparent reason.

16. Ilenal accidents from the unse of the anthelminties under consideration
are not generally zerions and are still more rarely fatal. The zreat severity
of the present epidemic and the high mortality should make usg disregard the
remote danger to the patient from the use of thymaol.

17. The use of beta-naphthol should be restricted to very few doses, and its
administration should be limited to patients in extreme grades of the disease, on
acconnt of its less depressing effect on the vital centers—until enongh uncinarime
are expelled to create a favorable reaction and enable us to nse thymol. Fow-
ever employed, a doge of 2 grams should not be exceeded and no more than
three successive doses given—one each week,

In another article, entitled * Uncinariasis: Its development,
course and treatment.,” by Drs. Ashford and King, read m the
section on practice of medicine of the American Medical Association
at the fifty-eighth annual session, held at Atlantie City, June, 1907,
and published in the Journal of the American Medical Association
August 10, 1907, Volume XLIX, pages 471476, we deal with the
gross morbid anatomy and microscopic changes revealed in the tis-
sues of persons dyving of uncinariasis in the stations of the commis-
sion in the fiscal year 1905-6. These studies were pursued in Wash-
ington during the work of the commission of 1906-T in Porto Rico,
but pertain to the work of the year 1905-6. We quote from that
article as follows:

MOREID ANATOMY.

Diespite the great amount of literature on uncinariasi= In recont vears, no
subject is so barren of data as its pathologic anatomy, and yvet this is decidedly
cne of its most interesting and instructive features. XNot only are nneompli-
cated cases, suitable for the drawing of conclusiong, diffienlt to acquire, but
the consent of the relatives to autopsies is by no means easy to secure. Above
all, deaths oceur far out in the country, and usnally before an antopsy can be
performed post-mortem changes are well advanced. The latter obstacle was
our most froublesome one, a8 the death rate in our field hospital was very
small ; indeed, it was but one-third of 1 per cent for the entire number of 15,505
treated between May and December, 1905, at all stations combined.

In spite of these difficulties 11 out of 12 autopsies were made in such manner
as to furnish accurate information, in so far as the gross anatomy is concerned :
o supplied us with tissue in a very good state of preservation for microscopic
stidy. The minute anatomy of the other 2 is not included on account of the
length of time after death at which ihe autopsy was made. Of the 9 specified



188 UNCINARIASIS IN PORTO RICO,

above, 1 subject was 5 years of age and had never received any anthelminties,
1 was 14, and the remainder between 25 and 50, Six showed extreme anemia,
1 other was an intense case, and 2 more were moderately severe, Only 2 were
complicated by other conditions; in 1 a healed lesion of pulmonary tuberculosis
wans found; the other presented the intestinal lesions of amebic dysentery.
Nothing was shown in the latter to invalidate our conclusions.

GENERAL OBESERVATIONS.

As a rule, the body shows no emaciation, and the amount of adipose tissue is
apparently normal. There is not only much edema, but all soft parts, including
gkin, musele, and internal organs, have suffered great change in color, doe to
the intense anemin. The skin and subcutaneous tissue are very pale and
sodden with fluid. The muscles are brownish gray, friable, and often atrophied.
On microscopic section the individual muscle cells are frequently separated, and
the protoplasm seemingly starved and reduced in amount, an observation which,
indeed, applies to nearly all organs.

On opening the abdomen, an excess of pale vellow or straw colored peritoneal
finid is observed, the amount reaching enormous guantities in certain cases
where ascites is n prominent feature, In one of onr ecases this serum was
reddish yellow, but no adhezions or other signg of inflammation were found.
Berons effusion is also generally demonstrable in the pleurse, pericardinm, and
sometimes in the cerebral ventricles.

THE HEART AND LUNGS.

There was often hypertrophy, although not rarely a heart of normal size
wig enconntered. It was not unusual to see an excess of pericardial fat. XNot
nncommonly, however, dilatation had occurred, and the organ was remarkably
flabby and easily torn. Microscopically in two of three autopsies brown
atrophy was well marked, and a slight degree of myocarditis was discovered.
Fatty degeneration of the muscle fiber was clearly seen in two cases after
fixation of the tissue by Fleming's solution. The separation of individual. cells
was particalarly noticeable and this was lrvespective of the fixing reagent
employed,

The Iungs woere frequently the seat of edema and passive congestion.

THE LIVER.

This organ was practically never normal. Great increase in size was only
once digcovered, althongh never was there diminution. Its most frequent
color wasg n light brownish wvellow, In 2ome cages it was very light yellow,
soft and greasy to the touch and extremely friable. Microscopic sections dem-
onstrated that it was often extensively affected in uneinariasis. Extreme fatty
degeneration was the prominent feature of four cases, and in two scarcely a
normal liver cell could be found, the condition of the liver here shmulating
marked types of fatty changes in other diseases characterized by such changes.
In none of our autopsies was fatty degeneration absent. In its least exag-
verated form it chiefly affected the outer third of the lobule,

In three cases there was inerense of connective tissue in the portal spaces,
but in two of them the change was only slight, and in at least one, where
there was great Increase, the condition was probably due to chronie alcoholism.
Connective tissue inerease is evidently not a feature of uncinariasis. Daniel’s
observation that the liver eontains considerable yellow pigment could not bhe
confirmed save in one case, although small amounts were found in others.
The pigment was not stainable by potassium ferrocyanid. Extreme dilatation
of ecapillaries was found in two cases.

THE KIDNEYS.

Thesge organs were also profoundly invelved. They were very pale and were
apt to be slightly enlarged. As a rule, the capsule stripped easily. Microscopic
seclions showed ns a practieally consgtant picture of chroni¢ parenchymatous, or
chronic diffuse nonindurative nephritis. In persons of middle age who had
suffered for some years from uncinariasis, there was increase in connective
tissues, but this was marked in only one case. TUsually there was little or no
connective tissue increase and polymorphonuclear leucocytes were conspicuous
by their absence.
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Changes were always found in tubules and glomeruli, but the convoluted
tubules suffered most severely, and fatty degeneration amd desgquamation in
them was marked. The collecting tubules were much less affected. There was
extensive exudation into Bowman's capsule, with desquamation of its endo-
thelial lining and much dilatation of the intracapsular space. Hemorrhages
into Bowman's capsule, intertubular hemorrhagic areas, and blood and epithe-
lial casts, were found in four of the nine bodies sectioned, and the picture was
that of an acute condition superimposed on the usoal chronie one deseribed.
All four of theze had received betanaphthol. In one ease, yellow |1i;:1u@11[ Wils
found, but only in small guantity. In two instances embolic abscesses existed.

ETOMACH.

It was not usual to encounter uncinarie in the stomach, although 83 were
found in its lnmen in an antopsy previously reported by us! We discovered
several adherent to the wall of this organ in this year's series. A gastric
catarrh was common and marked dilatation was noted in two subjects,

INTESTINE.

The jejunum contained most of the uncinarize found at antopsy. Home were
nnattached, others were adherent to the mmeons membrane, In the first part of
the duodenum were to be found most of the rest, a few being discovered in the
ileum. None were encountered in the colon,

In more than one instance the parasites were alive 12 fo 15 hours after the
death of the patient, whether attached or free, They were rarely red, generally
white or grayish, On one oceasion they were removed with some little foree
by fine forceps and placed in physiologic salt solution, where they lived and
remained active for abount GO hours longer and then were killed for experi-
mental purposes,

The lesion of the intestine is confined, ag far as we know, to the mueosa,
It was found to be a tiny soperficial erosion, not a deep uleer, as many suppose,
about 0.5 mm. (1-30 inch) in diameter and oot usually characterized by any
redness, save at one antopsy (1905). These erosions were very dithcult to find
without a hand lens, unless a parasite had just been removed from its feeding
ground, and the loeality marked. The duodennm, and especially the jejunuom.
are the seats of a chronie intestinal catarrh, and many times after we supposed
that all parasites had been removed in the conrze of the examination of the
intestine at auntopsy many more were found buried in the thick muens which
more or less completely coverad them.

The rest of the intestine, and even the eolon. is apt to share in less degree
in the general chronie inflammation. Degeneration and atrophy of the mucosa
of the intestine, a5 well as of the stomach, were commonly observed. We have
parposely left to the last a consideration of the really striking changes in the
spleen, hemolvinph glands and bone marrow, as these are marked and, until
now, neglected in all treatises which we have read on uncinariasis.

The greatest number of uneinarise are to be found in the upper and middle
thirds of the jejunum. We have found them also in the duodenum and jejunum,
We have not observed many worms to be attached at the time of autopsy. At
our antopsy cited in American Medicine, September 12, 1,487 uneinarime were
found—=53 In the stomach ({posgibly dislodged in the manipulation), 169 in the
duodenum, and the rest in the jejunnm. Perhaps this discrepancy may be
explained by the fact that the hooks of the old-world species are the cause of
their adherence to the intestinal wall.

We have not seen fatal cases with few parnsites unless death was due to come-
plications. We have not observed that the lesions described by Roth and others
are =0 prominent in infection by Necator americanus. Roth describes them as
ashen-gray nodules, 0.8 mm. in diameter, with a red center 0.3 mm. in diameter,
and surrounded by an indverated area. In our auntopsies the feeding ground of
Necator americaonus can easily be passed over without being noted. As to
blood in the intestines, we have never found it. Not even have we found hlood-
gtained mucus. That it oceurs i2 seen from the numerong reports of others.

(The next year blood-stained mucus and tiny red points were found at one
autopsy. )

! Amer. Med., Sept. 5 and 12, 1903,
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THE SFLEEN.

Most authors state that the gpleen is not enlarged, but lead ns to believe that
it is normal. As a matter of fact, the spleen frequently is reduced in size, soft,
and possesses a wrinkled capsule,

I, Itafael Cesteros, of Guayama, Porto Rico, the director of the commission’s
substation in that city, reporting on one autopsy, writes of this organ as follows:

“ The atrophy of the spleen atiracted my attention. It was as small a spleen
as I have ever seen in my professional earveer, and at no autopsy, whether made
for scientific or for medico-legal purposes, have 1 encountered this organ of such
reduced dimensions.  Tis color was that of wine lees and its size was not greater
than that of the kidney.”

Microscopic sections revealed in every one of the eight autopsies in which a
portion of the spleen was preserved, a great paucity of lymphoid elements, even
decided decrease in the protoplasm of the cells. The Malpighian corpuscles
were greatly reduced in size, the cells were scanty and widely separated, and
the central artery presented, almost uniformly, considerable hyaline degenera-
tion. XNot only were the tufis smaller than normal, but they seemed fewer in
number,

The apparent increase in connective tissue we explain by the decided redue-
tion in lymphoid elements and blood, and it seemed relative rather than abso-
lute, althongh in some instances thickening of the capsule was observed.
Pigmentation was only once very prominent, and the pigment wag of the same
character as that seen in the liver. There was unusually little bloed in the
organ.

HEMOLYMPH GLANDS.

The following notes were made by us at one of our autopsies:

“ Opgat abundanee of glands in the region of the abdominal aorta was noted,
especially at its bifurcation. They were enlarged, and of a dull reddish hue,
like pale muscle tissue, Some of these glands were as large as hazel nuts, yet
there was not a trace of inflammation in the surrounding parts, and the
peritonenm over them was normal and glistening.”

They were only sought for in one other autopsy, and then were found with
the same characteristics, but in smaller number. Microscopic section showed
that they were hemolymph glands, usually of the type described as splenolymph
glands, Mitoses and phagocytoses of red cells were noted.

BONE MARROW,

The marrow of the midpoint of the shaft of the femur was examined in two
antopsies, It was grayvish red and very soft. Microscopic section disclosed, in
addition to the changes describd in the marrow of subjects dying of pernicious
anemia, groups of eosinophilous cells, generally myelocytic. These cells were
abundant, as were myeloplaxes, No attempt has been made to describe in detail
the changes to be found in the organs referred to in this brief summary.
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THE THIRD REPORT OF THE PORTO RICO ANEMIA COMMISSION.

COMMEXNT UPON THE REPORT OF THE COMMISSION FOR 1806—7.

The authorized edition of this work was the Spanish edition. The
chairman of the commission intrusted the labor of translating it to
persons whose knowledge of the English language was limited and
the result is that we have to request all who have read the English
edition to discard it and accept the one which herein follows, as
many incorrect ideas of the campaign during this year might be
formed from the poor translation to which it was unavoidably sub-
jected. Even as it is here, it is far from satisfactory, but at this
late date it is impossible to make any radieal changes in this large
work, which has already consumed over six months in preparation.

The chapter entitled * Notes contributing to the study of uneinari-
asis ” has been greatly reduced by omitting material contained in
two articles written by Drs. Ashford and King, entitled * Un-
cinariasis, its development, course, and treatment ™ and * Observa-
tions on the campaign against uncinariasis in Porto Rieo.” These
articles were cited separately, as they were published first in the
medical journals.

The report has been also further reduced by the omission of the
large amount of statistical data, which is elsewhere summarized, and
by the reproduction of only about one-tenth of the substance of the
reports of the various directors of anemia stations,

LETTER OF TRANSMITTAL.

Sax Juax, P. R., September 30, 1907.

Sir: We have the honor to transmit herewith a report of the work
performed by the Porto Rico Anemia Commission during the fiseal
year 1906-7.

In this report we set forth the plans adopted by the commission
to check the advance of uncinariasis in Porto Rico, the statisties con-
cerning the cases under treatment at the several stations in the
island, the scientific and more important data acquired by the study
and treatment of the disease, an itemized statement of the expenses
of the commission up to June 30, 1907, and suggestions for eduea-
tional and sanitary measures that should be taken to extirpate this
plague.

The work of the commission and that of the stations has continued
uninterruptedly during the preparation of this report, and the cam-
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paign against the disease we are trying to check is also going on
without intermission during the current fiscal year.
Very respectfully,
P. Gurigrrez Icaravioez, M. D.
I. GoxziLez Marrinez, M. D.
Fraxcisco Sein Sein, M. D.
Hon. Riécis H. PosT,
Governor of Porte Rico.

AN ACT TO CREATE A PERMANENT COMMISETON FOR THE SUPPFRES-
SION OF UNCINARIASIS IN PORTO RICO.

Be it enacted by-the Legislative Assembly of Porto Rico:

Section 1. For the suppression of the disease known as tropical
anemia or uncinariasis in Porto Rico, there is hereby created a com-
mission which shall be known as * The Porto Rico Anemia Commis-
sion.”  Said commission shall be composed of a director and two
assistant directors, who shall be qualified physicians, and shall be
appointed by the governor, with the approval of the executive couneil
for a term of four years, and until otherwise provided by law, shall
receive, the chairman two thousand five hundred dollars per annum
and the associates two thousand dollars egch per annum.

Sec. 2, It shall be the duty of the said commission to use all means
in its power to prevent, combat, and suppress the disease known as
tropical anemia or unecinariasis in Porto Rico, and for this purpose
it 1s directed and authorized to establish and maintain a ecentral
station and such substations and dispensaries as, in its opinion, are
necessary and are within the resources at the disposal of the com-
mission for the treatment of persons suffering from unecinariasis, and
to take such other action as, in its opinion, will contribute to the
suppression of this disease.

Sec. 3. The work of said commission shall be under the direct
supervision of the governor, whose approval of all regulations of the
cominission, of the appointment of all physicians, employees, and
other assistants, and of the expenditure of all moneys placed at the
disposition of the commission, shall be required. No money shall be
expended for the construetion, repair, or rent of buildings to be ocen-
pied as stations, substations, or t{iﬁ|::*|15—::ll'i0:‘-:, but it shall be the duty
of the commission to seek the cooperation of the municipalities in its
work and to secure from them the quarters needed by it, and such
other assistance as the municipalities are willing and able to give;
the commission may seek, in order to carry out its work, the coopera-
tion and assistance of the officials of the bureau of health G% the
insular government.

Sec. 4. All property that has been acquired heretofore by the
commission working for the suppression of uncinariasis in Porto
Rico and belonging to the people of Porto Rico, and all records of
said commission shall be turned over to the eommission created by
this act.

Sec. 5. To carry out the purposes of this act there is hereby appro
priated, out of any money in the treasury not otherwise appropriated,
for the balance of the fiscal year ending June thirtieth, nineteen hun-
dred and six, and for the fiscal yvear ending June thirtieth, nineteen
hundred and seven, the sum of fifty thousand dollars.



UNCINARIASIS IN PORTO RICO, 193

Sec. 6. This act shall take effect from and after its approval.
Approved, March 8, 1906,

PORTO RICO ANEMIA COMMISSION,

Honorary members.—Dr, B, K. Ashford, eaptain, assistant surgeon Tnited
States Army: Dr. W. W. King, passed assistant surgeon, United States Publie
Health and Marine-Hospital Service,

Chairman.—Dr. I'. Gutierrez Igaravidez.

Aszsociated members.—Dr. I. Gonzalez Martinez, Dr. F. Sein y Sein.

Agszistant physicions,—Central station, Rlio Piedras, Dr. J. Marcano; dis-
triet station at Mawagiiez, Dr. M. Dueno; district station at Lares, Dr. J.
Benet Valdes.

Directors.—Station at Bayamon, Dr. A. Stahl; station at Vega Baja, Dr.
J. H. Amadeo; station at Guayama, Dr. R, Cesteros; station at San Ger-
man, Dr. P. Malaret; station at Utuado, Dr. M. Roses; station at Ponce,
Dr. A. Ferran; station at Coamo, Dr. I. Igaravidez: station at Comerio, Dr.
M. e La Rosa: station at Manati, Dr. F. B. Cordero; station at Aibonito, Dr.
E. Canino ; station at Morovis, Dr. I, Rivera ; station at San Sebastian, Dr. J.
A. Franco; station at Juncos, Dr. I. Palou; station at Corozal, Dr. A, Bon De
La Torre; station at Yaunco, Dr. IRR. Gatell; station at Barros, Dr. G. Santo
Domingao; station at Barranguitas, Dr. F. Vizearrondo ; station at Isabela, Dy
L. Gonzalez Garmendia; station at Quebradillas, Dr, V. Boure; station at Las
Marias, Dr. A. Oms: station at Humacao, Ddr, I, Vidal; station at Caguas, Dr.
V. Gutierrez Ortiz: station at Afiasco, Dr, E. Casaldue: station at Areclbo, Dr.
F. Busoni; station at Arroyo, Dr. . Gareia Lascot; station at Viegues, Dr. G.
Carrera; station at Cabo Rojo, Dr. A. Gaztombide; station at Cayey, Dr. F.
Izquierdo; station at Aguada, Dw. J. Garriga; station at Aguadilla, D B,
Jimenez Serra; station at Adjuntas, Dr. C. Caballero; statlon at Fajardo, Dr.
J. A, Diag,

PLAN ADOPTED BY THE PERMANENT COMMISSION FOR THE EXTERMINA-
TION OF TUNCINARIASIS IN PORTO RICO.

The commission which had been engaged in the study of anemia
in Porto Rico in 1904 and which had continued its labors throughout
the following year was dissolved March 30, 1906, upon the return
to their respective services of two of its members—Dr. B. K. Ashford,
of the Army, and Dr. W. W. King, of the Public Health and Marine-
Hospital Service. The results of the investigations of this com-
mission are to be found in its reports for 1904 and 1905.

The importance of these studies, the clear demonstration that the
great number of those suffering from uncinariasis in the island
constituted a serious menace to the social and economic future of
this country, was taken into account by our legislature, which passed
a law creating a permanent commission to carry its work still further
and into fields impossible heretofore to cover. This law was ap-
proved March 8, 1906, by the governor, Hon. Beekman Winthrop,
but, although it was so framed as to permit the work to be taken up
immediately upon its approval, it was deemed prudent to delay the
operations of the new commission until the beginning of the fiscal
year, on the 1st of July,

It was, therefore, not until June 25, 1906, that the governor desig-
nated the new commissioners and submitted their names to the
executive council for approval. These nominations were:

President of the commission, Dr. P. Gutierrez Ygaravidez, for-
merly a member of the commission of 1904 and 1905. Members
Dr. 1. Gonzalez Martinez, of Mayagiiez, and Dr. F. Sein y Sein, of
Lares, both of whom had participated in the previous work.

TT759°—8. Doc, 808, 61-3——13
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At their first meeting, in San Juan, July 2, and before proceeding
to any other business, the commissioners requested of the governor
the appointment of Drs. B, K. Ashford and W, W. King as honorary
members of the permanent commission in recognition of their efforts
in favor of the campaign which they themselves had initiated in this
island and which the present organization was called upon to con-
tinue. This request was granted by the governor, and their cre-
dentials were accordingly forwarded them. The commission now
proceeded to consider the mission confided them by law, the funds
designated for this purpose, and the project for combatting un-
cinariasis in Porto Rieo set forth by the former commission in their
report for 1905. It was understood that two principles were clearly
defined by the last commission for the solution of the problem. and
their soundness was accepted by the present one. One was the cure
of the disease in stations for treatment ; the other was its prevention
by the education of the patient at these stations.

The necessity for applying these principles was urgent and they
were known to be practical of applieation, as seen from the expe-
rience of others besides ourselves in Europe and America who are
confronting situations analogous to our own.

Every other measure in form of law which might be contem-
plated for the solution of the problem would have, perforce, to be
tentative and at best but an aid to the two ends which this as well
as the former commission desired to reach. We refer to proposi-
tions to authorize a propaganda against the disease from points
where no stations of the commission existed, laws which would
seek to secure a proper disposition of human feces, and regulations
compelling the use of shoes to prevent the entaneous infections oceur-
ring among our rural population.

The commission timrv%nre decided to cure the highest number of
infected possible, believing that this should be its first step in the
direction of an ideal prophylaxis in a country where 90 per cent of
its rural population harbored the parasite.

But the project of the former commission called for a greater
amount of money than that appropriated for our future work.
That commission recommended that $100,000 be employed as follows:

1. For the organization of a corps of physicians which, under a
eentral direction., wonld carry on a campaign from stations, hos-
pitals, and dispensaries, supplied with all of the instruments needful
for clinical investigation. -

2. For a salary which would be commensurate with the laborious
duties which such a work would entail, at the same time relieving the
physicians of all other obligations of a medical character.

3. For the ereation of a corps of inspectors who would go through
the country districts and encourage sick to present themselves for
treatment at the same time that they would stimulate the people to
observe the measures counseled for the prevention of the disease.

In a word, this plan had in mind the complete extermination of
the disease. But not having more than the half of that sum of money
at its disposal, the commission was forced to modify the original
plan, which embraced the entire island with 7 great departmental
stations and 30 smaller units called substations and dispensaries.

The question was raised concerning the propriety of concentrat-
ing the campaign in one or two districts, placing the stations in such
a manner that, after a vigorous effort to cure and teach the special
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prevention of the disease, such a district or districts would be swept
clean of their uncinariasis; but the great agricultural activity of the
island did not permit us to count upon the permanent residence of its
laboring population in any given district long enough for us to obtain
a cure and teach even the first notions of prevention. The con-
stantly increasing vibration of the country people between the coast
and the highlands made such a proposition impossible. Moreover,
requests for aid from towns all over the island were urgent, inasmuch
as the number of sick was so enormous, and the commission scould not
very well deny assistance to all municipalities wherever they might
be, when it was pursuing a plan of extermination of the disease in
one particular distriet,

Here we were not dealing with an epidemic in any one district, as
in Germany, Belgium, France, and Spain, where uncinariasis was
limited to mines, tunnels, and brickyards; we were face to face with a
much graver problem—the total infestation of an island with an area
of 3,606 square miles, with a mass of 800,000 country dwellers dissemi-
nated throughout the country districts, and with a soil offering the
very best conditions for the development of the larvae, prepared to
infeet man and produce in him the disease.

In view of all these facts, the commission did not deem it prudent
nor reasonable to direct its campaign toward a single distriet nor to
limit to one region the benefits which a humane law had directed
should be distributed throughout all parts of the island. We felt
that the problem demanded a general erusade, and we resolved to be-
gin it and carry it as far as our resources would permit us. On the
principle that the greater the number of units for treatment and
propaganda, the greater the ultimate success of the work, we decided
to create at least the same number of stations as the former commis-
sion had recommended to be established. Inorder to do this it was nee-
essary to reduce the salary of the personnel at each station, deprive
certain stations, designated by that commission, of the ]]ﬂﬁ]ﬁ’[:lfﬁ. in-
tended for them, and undertake to sustain a small number of patients
at the three principal stations only for the purpose of studving the
pathology and treatment of the disease. In order to carry into effect
this plan, we decided that the commission should meet at stated times
to discuss matters of importance for its successful accomplishment, but
that each commissioner should reside in his own town from which he
might direct the installation and progress of the work, making the
necessary inspections in all towns in a territory whose limits were to
be fixed by the commission as a whole,

Therefore, taking as a basis the number of inhabitants, the island
was divided into three great zones, each one of which was placed in
charge of a commissioner. Two of the three districts were directed
from Lares and Mayagiiez, whose stations were known as “ district
stations.” The third was designated the * central station” and was
in charge of the chairman of the commission. All of these district
stations had practically the same number of stations under their
supervision, but all depended for statistical data, general informa-
tion, approval of accounts, ete., upon the central station. The need
for a central station near San Juan, from which all stations in the
island could be more easily supplied, was evident in a work planned
on so large a scale, and the town council of Rio Piedras, about 7
miles from San Juan on the main highway to the south of the island,
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with great generosity, placed at the disposition of the commission
the best building in that town for the offices of the central station.
The council paid for this building $600 a year, a donation to the
work, This same generous attitude was taken by the municipal
governments of Lares and Mayagiiez, and in both of these towns
houses were provided for the installation of the distriet offices and
reception of patients at a cost to these municipalities of $370 and
$250, respectively.

In all of these three stations, aside from the dispensary opened
at each, a limited number of patients were hospitalized in conformity
with the plan already traced.

In Rio Piedras, where the lack of a hospital prevented the town
council from offering a building fit for this purpoese, certain rooms
were prepared in the building ceded for the central office for the
reception of a few urgent cases out of the vast number which de-
sired and needed hospital treatment. The munieipal council never-
theless promised to cede part of a hospital, which at that time they
were planning to build, as soon as it should be available for oceu-
pancy.

On the other hand, all municipalities in which stations were
founded contributed to their support by fitting up and paying the
rent of the house which they designated for a dispensary.

As the condition of the tents and other property used for a field
hospital by the former commission did not permit us to use them for
the same purpose this vear, it was decided to leave them in store in
Aibonito, where they had been left after the last year’s work.

With the object of permitting other physicians working under the
direction of the commission to carry on the same investigations which
the commissioners were planning to make in their respective distriet
stations, it was decided to allow sick to be treated and eared for in
hospital by physicians in a limited number of stations, where the
locality and number of anemics, from data furnished by the former
commission, led us to believe that there were many who were seriously
ill and where the towns were able to cede at least 10 beds in their
municipal hospital. To such physicians a higher salary and a larger
personnel were granted. In this eategory we placed the towns of
Coamo, Guayama, Ponee, San German, Utuado, and Vega Baja.
For all other municipalities, only the dispensary, with its out-patient
work and examination of feces, was installed.

It was decided, however, that the directors of all stations should
devote four consecutive hours a day to the examination, inseription,
and treatment of applicants at the stations, and that the microscope
should be emploved to assure the diagnosis of the disease in each case.

As by no means every physician in charge of a station possessed
o microscope and the aceessories for the examination of feces, and as
still fewer municipalities in which these stations were to be opened
had these necessaries to furnish their physicians, it was resolved by
the commission to furnish mieroscopes and accessories to some dispen-
saries until either their directors or the municipalities should be able
to provide themselves with their own.

With this end in view, and realizing that every town ought to have
a microscope, a necessity in these dayvs for an adequate health service
in towns, the commission invited the town councils to secure these
instruments and thus cooperate with the work it was trying to do.
At present the majority of towns where a station of the commission
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exists have laboratory equipment which is the property of the director
of the station or of the municipality ; some still use that furnished by
the commission, awaiting their own which they have ordered.

In this way, therefore, we have been able to systematize in all sta-
tions the microscopic examination of the feces in the case of every
applicant for treatment for anemia, not only in cases where uncina-
riasis was merely to be suspected but in those in which a simple
glance was sufficient to fix the diagnosis. Not only this, but this
examination of feces was repeated at each visit of the ]}atlent and
was what served to determine the fact of “cure™ when at last the
blood was restored to its normal.

The inscription of out-patients followed the same form as that
adopted by the former commission, with slight modifications which
experience had shown to be of value.

A card, which we denominated a clinical card, registered briefly
the history of each patient and the course and 1n=.1tn1m:| of his affec-
tion, specifying the result of the successive weekly microscopic exami-
nations of feces, and the character and dose of the anthelmintic em-
ployed. This card had a serial number and remained at the station
so that at each visit of the patient it could easily serve for reference.

The following is a copy of the card:

{Face of card.)

Porto Rico Axseumin Cousmission,
Stationof . _ _......

CLINICAL CARD. Rural distriet. .. ...
I R S S
o L3 145 AT R SO [ T PO Gy JEEONE N
Diates . ..o Caolor Age. . . 2 R Social standing x
Occupation ... .. 5 e e .. Ulinical form of uncinariasis | I },E; *t]ight
Mesclinmm

RN . < & e e s bt v Where infected -.......oioinoiiiiain. | \I:fr?ﬁm
Parasites, (Uncin,) (Ascar. lumb.) (Tric. dispar.).....cccoveeneeennnn..
e S T R

EAEEEEE RS SEEIEEEFEFREEFR RN TN E N NN R W R R RS s R

Complications and intercurrent diseases. . .......ouueerneeueenoeneenencnnnn.

Course and treatment

.............................................................

................................................................................
................................................................................

--------------------------------------------------------------------------------




198 UNCINARIASIS IN PORTO RICO.

The patient was given an identification card showing the number
of the clinical eard and his name. This ecard read as follows:

Porro BRico Axeumia CoMMISSION,

(2t g T E b LR SO SRS L et R
1, | P SR DB b o b s o e e
Mame....... e e S o LR L e e e g
Beaidotion: iocis st i s et r e e s e

As the identification eard was often lost, the directors of the sta-
tions were advised to keep an alphabetical index of patients enrolled,
showing the name and card number of each. So the work was not
interrupted by such loss, nor did the patient fail to get his medicine.
A new identification card was given to the patients in such cases,

The daily attendance at the stations was recorded on a card show-
ing the number of patients attending for the first time, those return-
ing weekly for treatment, and those who had died or who had been
cured. The first named were classified as “admitted ” and those
once inseribed and now returning weekly as *“ under treatment.”

As some stations had a hospital in connection with the dispensary,
the card was divided into two parts, one for the dispensary and one
for the hospital service of their station, with the same classification,
save that the heading * discharged under treatment” was added for
those who were discharged from the hospital but who had passed
to the dispensary for further treatment.

This eard shows the work of each station at the end of each week
and was sent h;,r each director to the central office either on Saturday
or Sunday. The data was supplied on a postal card, which also
showed the balance of drugs on hand.

The weekly statistical reports forwarded from all the stations were
consolidated in a printed monthly bulletin issued by the central office
and sent to Government officials, city councils, newspapers, and per-
sons interested in this crusade.

Card kept on file at stations:

Porro Hico Axwemia CoMMISSION.

Mon. | Tues, | Wed. | Thurs.| Fri. Sat. Sun. | Total

e = e = | = = - —

DISPFENSARY. r

11 | e P e S TR o (RO SOt | it dss] - e e
AT RPOEIIIIIL. . o o et e P e i b et i e e ot e | e e e e L FyR T
] T T B e B B JEA e R AR P S e

HOSPITAL, |

b s TSR T T
Todertreatament. .. ool
Discharged undertreatment. ... ... 0oeeeeoofocinnns S e e e R e e e
I e e e e | e e | e B e S = S R e L |
1 o e B o O fre ) [ (R R e e BTl

........................................................

e

3T R e e e e N e T L e e e A
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Card sent to headquarters:

Porto Rico Axemia CoMMIssion,

Station al.......... Report for the week from...... i S o AR S
Patients. Supplies.
Balance | Received Suppliml
from last| durin Con- Belance,
week, |theweek.| sumod, |
- e — - | - I—l—
DISFENSARY. |
L o L et et 0] bt o e e e s a e hcauatal i e L
Undertreatmmant. . . .. ...cvoeeiliveccnnnas PR PR T [ReEe il ] B e R
e s e e e R R i 1 T | B | et KRRlm ) e el ) et T
b [ e e e L e e e LT TR fes ORI NS | L | ECEREE N SRR LA
BRI e e e e e e
WMORMFTAL. | 0 [essssscascccsinsnans S .:.
sodmbbed i e s e o Astiramasig
Uﬂdﬁrtl"&ﬂ.hﬂﬂﬂt _________________________ llﬂmﬂr]'“h ramE N EEEEE NSRS EEEE R I EETLLEEEEEEEEEE . g yaman =
LT R L ey R | e E e e e e S R s il i ol
B R | e e e k) T
L e e [ e T v SR i
Direetor of the Station.

Statement of monthly work, issued by the central office

Pogro Rico ANesMia CoMMISSI0N,
OFFICE OF THE ("HAIEMAN,

oo Pedrag, B s
Number of paticnts treated at the stations of the Porto Rico Anemic Comanis-
gion during the month of ___________ i T
Dizpensary service, Hozpital serviee.
-
|Diseharged,
Stations. Under | under
1 treatment, | -
Admitted. | treat~- | Cured. | Died. | Admitted. i M| Cored. | Died.
T00ILE, referred to
dispenszary
L e i ..................

Following the policy laid down by the commission, each station
undertook the teaching of measures to be adopted by patients and
the public for the prevention of the disease. The origin of the mal-
ady was explained in a clear and simple manner, showing the worms,
how they gain access to the human body, where the inftctinn might
be contracted, and giving other pertinent information. The same
information was printed’in a handbill, which was widely distributed
throughout the rural districts.
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The following is the form of the handbills:

TPorTo Rico ANEMIA CoMMISSION,

INSTRUCTIONS TO THE PROPRIETORS OF FARMS AND PLANTATIONS
CONCERNING THE SUPPRESSION OF ANEMIA IN PORTO RICO.

Anemia is the disease from which the majority of our country folks suffer.

It causes more denths In the island than all other diseases,

Those peons and others whom you are sheltering and who work for you are
not strong men, because they are anemie.

Should they become cured they would be better workmen.

Send them to us that we may cure and teach them to prevent their disease.

To prevent anemia, remember that it comes from ground itch (mazamorra) ;
that ground ifeh is only contracted where there has heen earth soiling; that
to avold ground itch it is well to use shooes.

Bo.advise your dependents and peons.

But it is still more important that each housge have its privy, and that no
one defecate on the surface of the ground.

Compel your peons defecating while at work in the plantation to cover each
stool with a little earth that may be scraped up with their knife (machete).

Thus the exerement is covered and the worms killed.,

As soon as the patient was examined, his clinical card filled, and
his identification card issued, the director of the station gave him a
prescription, which was dispensed by the assistant 1n an adjoining
room. This employee explained to him how the medicine should be
taken, and in order to prevent any mistake a printed sheet contain-
ing the necessary directions, clearly and concisely explained, was
handed to each patient. Furthermore, the paper contained the nee-
essary instructions for the prevention of the disease.

The anthelmintics were administered in gelatinous capsules in two
equal doses, the second dose two hours after the first. A purgative
was to be taken the night before and another purgative after the
second dose of the anthelmintie.

The instructions referred to were printed on colored sheets that
read as follows:

ANEMTA ComMmissioNn oF PPorto Rico,
HOW TO TAKE THE MEDICINES.

Take one of the two purgatives to-night in water.

Take at G o'clock to-morrow morning half of the capsules.

Take the other half at 8 o'clock the same morning,

Take the other purgative at 10 o'clock.

You should neither drink wine nor any alecoholic liguor during the time you
are taking these medicines,

Come Tor more medicine nntil the physician says you are eared,

Have a privy in your house. Do not defecate on the surface of the ground,
but in the privy. :

Do not walk barefooted, so that you may avoid contracting mazamorra in
your feet. Wear shoes and you will never suffer from anemia.

This commission considered, as did the former one, that the work
of inspectors visiting house after house throughout the rural dis-
tricts was the best means for accomplishing prophylaxis.

A special card was printed, to be posted on each house visited by
the inspector, so that the residents might not forget the visit. An-
other card was kept by the inspector as a record of that visit and for
the purpose of turning in to the central office data concerning the

number of patients in the rural distriets and their attendance at the
stations.
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These cards were printed as follows:
ANeMIa CoMmumissioNn oF Porro HIco.
SERVICE OF INSPECTION.

of v ha b i - | R s e R e e L Bural distriet o ocoamamcaa
oo FrREG aTy ra ] 0o ol e e e e e e e T e e R R
WName of the owner of the Tarm . o oo e
Ui D |2 e e e S S e e e e Eindof farm’ - .. B
Iame of the owner of AHe B olED . e e —— i
I e e e e e e e e
Do they attend a station ¥ _____._ iR 1 R S
Has the house a privy ?oc oo Remarks_____________ e

References to prove that this service has been performed. oo o~

Inzpector.
AxeEMmia Coummission oF Pogro Rico,
Certificate of inspection performed by ______ , Inspector for the
district of o oo, o the o _of ______. 190__, sa2id inspector having

given to the residents the following advice:

People living in this house must not defeeate on the ground. but in privies.

By doing s0 the mazamorra will not exist in the environments of the house,
nor on farms, nor in roads, becanse mazamorra is only found in the places
where people defecate. If there is no mazamorra, there will be no sufferers
from anemia, becanse the worm produecing this digseasze ig the same mazamorra
which makes its way into the intestines,

Try to wear shoes and you will not get mazamorra In vour feet.

The importance of this inspection service was from the first
realized by the commission, but it was not possible to extend it to
each station, because we were not prepared to meet such a consider-
able expense. For this reason it was carried on only at the three
prineipal stations.

The work of the inspectors at Rio Piedras, Mayagiiez, and Lares
induced many patients who had given up tl[*'.lfllll'!'lt to return to the
stations. Many who had been undecided heretofore also came to be
treated, and many privies were built in the rural distriets.

The number of houses visited by these inspectors was 1,846 in Rio
Piedras, 1,906 in Mavaguez. and 1,807 in Lares.

In accordance with the division that had been adopted, the com-
mission gradually began to establish a larger number of stations.

Work was begun at the central Hl"itlﬁl].. Lares, Guayama, Coamo,
San German. and Vega-Baja in July ; at Mayagiiez, Aibonito, Utuml-&,
Morovis, and San Sebastian in \.u*ruht at Bavamon. Corozal, Jun-
cos, Manati, Comerio, Las ]\[:trt:h. .mrl Isabela in September; at
Yauco, Ponce, (,uebrmh]l:n, Barranquitas, and Barros in October;
at Humacao in November; at Anasco, Caguas, and Arecibo in De-
cember; at Arroyo in ]Jllll:ll“'ﬁ" at Cabo-Rojo and Cayey in Febru-
ary; at Vieques and Aguada in March; at Aguadilla in April; at
Adjuntas and Fajardo in May: in all, 35 stations, whose statistical
reports are published in this book. The gradual opening of stations
made it possible to carry on the work all over the hlamln for had all
stations been opened at the same time it would have been impossible
to continue throughout the fiscal yvear. As a matter of fact, the

ater number only worked dlumg a portion of that year.

The directors of the dispensaries at Manati, San Sebastian, and
Quebradillas extended their work to near-by towns; the director of
the first visited Ciales and Barceloneta; that of the second, Moea ; and
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that of the third, Camuy. None of these physicians received addi-
tional pay for their extra labor.
The employees at each station and their salaries were as follows:

Stations with hospital service (Coamo, Guayama, Ponce, San German, Utuwado,
Vega-Baja).

Annually.

One PHYSICIAN, AIPottol. (o acrcmcunnsare s e e mE e e e e S e F1, 000
TP b e e e e e e e T T

D Y D R e e R NP Ot i 8 M g A el e 120

T, T L S e e D e e e e L T2

L e e e i o P e e 1, 552

Stations with dispensary serviee onlj.

e -phyalolan, direglors s e e oo nane . e e ET20

One ABIEIADE. cccrnni mmm st s s e S e S S e S S e A e S 240

AT = s T e e e e e D e e R e S S i S e G0

AL T [ R S S S g R Tggy T WS e T e Ty 1, 020

Some stations began to operate without great expense shortly after
the ereation of the commission, becanse their directors rendered their
services free of charge. Such was the case at Bayamon, Barran-
quitas, Morovis, Isabela, Quebradillas. At the Aibonite station the
Porto Rieo American Tobacco Co. paid the salary of the physician
on account of the great number of workingmen suffering from un-
cinariasis employed on their plantations and treated in the dispen-
sary at that town. The commission had only to pay the assistant and
peon at these stations,

During the last six months of the fiscal year the directors of those
stations who for the first part of the year had done their work with-
out pay received the same salary as that paid the others. The only
exception made was in the case of Dr. Stahl, the venerable director
of the Bayamon station, who, being already an officer of the people
of Porto Rico, could not under existing laws receive additional pay.

Dr. Gareia Lascot, of Arrovo, also rendered his service free of
charge, due to the faet that when his station began to operate the
entire allotment on our budget had already been assigned to pre-
existing stations, and there were no funds from which to draw to
cover his salary.

In the organization of the campaign against uncinariasis in Porto
Rico the commission necessarily found serious difficulties, which in
the majority of cases were overcome by the good will of the munie-
ipal authorities and the directors of stations. Both authorities of the
towns and physicians felt themselves in duty bound to make a
thorongh study of the problem, and realized the great benefits to be
derived from the cure of a people whose principal source of wealth
is agriculture.

They were in a position to see to what extent this disease weakens
the organism, wastes energy, reduces the chance of suecess in the
strugele for life, and slowly but surely leads to misery and ruin a
race that should be the strong and sustaining arm of the island.

RESULTS OF THE CAMPAIGN oF 1906-7 AND ITS IMPORTANCE.

At the close of the fiseal vear 1906-7 the 35 stations of the island
had examined and treated 89,233 patients suffering from uncinariasis.
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The commission deemed it wise to prepare general statistics cover-
ing certain important points, such as the residence of patients, sex,
age, the results of treatment, etc. Therefore a circular was ad-
dressed to the several offices requesting the preparation of forms
showing the work done, models containing necessary explanations
being sent at the same time,

As the work of enrolling new patients and treating those already
enrolled could not be discontinued, the preparation of these statisties
considerably increased the burden of the directors of the stations,
who had to make great efforts to fully perform their duties.

The forms prepared by these officials contain the following classifi-
cation :

Form No. 1.—Number of patients enrolled at each station, and
classified aceording to residence.

Form No. 2—This sheet was prepared at the central office and is
the record of the weekly visits of patients to each of the stations.

Form No. J—Classification of the total number of patients ac-
cording to residence, showing age and sex,

Form No. j—Results of treatment according to the age of patients,

Form No. 5—Relation between treatment and the clinical type of
the disease.

The summary of Form No. 1 shows the number of patients classi-
fied as to their residence, but without reference to the station where
they were enrolled.

Nuinber of patients according o their place of residence,

Ad]omdee - ___ _______ 25 e M B | e R B0 21
s Mg g T S e R R e e s e | L) [ 1 ) [ b e e g R 2 157
Remmailin s o o - o 1, 246 | Maricao_____ e g TH
Agoas Buenas________________ SOl Muaunebo .o L 2
Rimtorse T s Mngmgties T DL T R o aand
Alenee - oot BB Mol oo SRR
] |0 P e S s et 1T I i) 1 S R ) 3 395
ATEON: Som o 201 | Naguabo___._ S e 49
Barcelonetf — oo Lsoarll (| NBTANMEO. oo o e alT
Barranquitas ______ o ___. 1,129 | Patillas _________ ernl A Bl o3 bl 145
BATTDR s oD e T aTE | Pelmela s e e 0
)T (I e R oM B 5 S G B e S : as4
TR ] | ST it e L i LR B S S s 1 |

B [ e e R i S 139 | Quebradillas ____________ = 1, 293
0 L g ok S s A e D TR R T 1 e AR R e T
LB ] T e e P T o2 | RloGrande _______ . 14
BTy e R e 1,660 | Rlo Pladras. - - = B0
1 RO N s I ST S 1,639 | Sabana Grande_______________ 1. (0G0
1T T e P L e Ol e et e B e e S L |
LB e S e i 1,388 | Ban German oee—— . ... 6,102
OIRTID: e i e e 1,242 | Ban Junn .. I e e 15
A e s e e e 2,364 | Ban Lorenso o o 183
IR - s S e SR 156 | 8an Sebastian___________ Toc e i |
T T o e S S 191 | ®anta Taabel . ________ 16
T T T e A e L i s bl ) BT R 8 e e e 458
s gt (0 T e S o e S L) B T 1 [ SR P T S
AFEADSReREg o S Sanfa. 253 | Trajillo Alto________________ 320
I e e T S Rt Tl LT i e e S SR R 4, 444
HIMNAE G e 20641 | Vern Alta_ . _____ e e 409
oG R R R R -0 L B T T e L 2,197
TRamA IS e o e e 189 | Wlegmesos s e s =
AN ] T e e e ey A R ] T e e e 15
e e S e ; e [ ks o T s AR T g e [T
| et P 4, 464 o
Lag Marvias . 215 b | e e e 80, 288
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It may be easily seen that, although there were only 35 stations
operating in the island, the patients represented all the towns in
Porto Rico, a fact which shows the faith of all the people in the
work and their dire necessity for cure.

The commission tried to place the stations in such a manner as to
make it possible to extend their benefit to surrounding towns, but so
limited a number could not fully attend to so thickly a populated
area. Nevertheless the desire to be cured is so great among the peas-
ants that they come from the most distant rural districts for medi-
cines. No distance is too great for them, and it is marvelous to see
them tramp over villainous paths, leaving their homes at midnight
in order to reach the station at sunrise,

The fact that there is a much greater number of applicants than
we were able to treat is ample proof that there should be at least 50
stations, so located as to cover the greatest possible area.

No sooner was a station established than numbers of people has-
tened to receive treatment, thereby proving the necessity for a per-
manent station at that point. Whenever the attendance was small
the salaries of the employees at such station were stopped ; medicines
and recording cards were, however, sent gratis for use by the regular
municipal physician.

The attendance at each station is recorded in the following table:

Total number of visils of patients to the stations.

Numher I! Number of | Number of
of weeks. | patients. visits.
|

1| Lares__... e R S e R R e 20 52 5,12 25, 508
B IR s o no b o o s B e s BSOS ok T b i B e o 52 1,210 4,441
B (LB T RS e e il 1,418 10, 553
4| San GermaD. ..o rmnans 50| 9,414 46, HiH
e T e R R e R e e e T T a0 2,519 19, 333
6 | Hio Piedras.__... 41 X684 14, 159
7 | Mayagiiez 48 3.8 17,717
R o s o e e R e e 48 3, 647 18, M1
9 | Bayamon i B2 2,345
10 | Morovis., 4] 3,270 11,924
318 B B UYL ) 44 2,417 10, 731
1 BT oo | R e A L 4% 4,525 0,215
13 | San Sebastian and Moca 43 4,222 20, 523
T Al o e T e R R e e e e 43 3,304 17,536
15 | Manati, Barceloneta and Clales . ........ccccvcimnceccenisssnnins 43 5,279 28, 593
L L T L e st S P e 42 4,407 16, 400
T gl ey e L 40 2, 500G 10, 875
B 1 e I e 30 1, 464 b, T25
L M i P B e R T e e R R e R T ] 1,880 6, 553
20| Cuebisdilas ald CRIIIY .. . oo iiioisiiicsiicimsn s an s anen 30 4, (M} 12, 424
- [ Ty, (R e A U s g S e D B e T e 38 1,821 10, 977
S| RarTAn IR e S S S e i% B2l 3, 633
B RS T T e P e e B R e H 2,144 15,127
ol | T Ny o e e M e i it o o e 35 2, T8h 18,617
e 6 T e e e i E e 30 3,629 20, N7
20 ) Amaibo . .. o] 2,433 12, 436
0| Ao e : £ 23 336 1,683
o R T R SR B N R B - R e B e D e R e e 21 129 378
- R R R R e S S Tl S RS T 19 &iM 4,000
e O e e e o e 19 2,185 9,087
BT | A e s e e e e R e e 18 1,547 7, 554
Sl Ammedn. oo s S R PR S e s 14 L1 3,062
38| Al s B S e 11 1,081 3, 450
FT R [T T R bR o e R e R A S e ] 2,008 5, 741
L B e e S e 1] 196 439
Total SRR R E ey 50, T3 425,13
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Total number of vigits of paticnts to the stations—Continged.

Percentago
r Percentage | Percentage
Apa, Male. Female. Taotal. ST, vl E:;Eﬁ,u?ﬂ
Tessthan 5 Fears. .......ccvvvmneinns 572 401 o3 58,70 41. 21 1. 0
e B 0 e s 4, 404 3.534 7,540 5. 40 4. 51 8. 0
i 1 T g, 952 8, 605 18, 557 53. 63 4. 37 ). 80
From 15 to 29, . 16,137 17, 288 33,415 48. 3 51.74 a7.45
From 30 to 49. . 11,622 B, 926 21, 548 53,04 46, 06 24 15
T = L S R e J 8746 2 038 G, G54 56, 04 43 06 7.49
Notnlussmnd' 6l 41 102 59, 80 40. 20 12

.......................... 46,456 | 42,733 | 89,210 52.10 47,90 100.00
Last mrds E:‘tﬂml ..................................... 14 |

0, 73

This abstract clearly shows the zeal of the directors of stations.

When it is borne in mind that 89,233 patients have required 89,233
preliminary examinations, in order to accurately diagnose their dis-
ease; when it 1s remembered that these examinations consist of a
microscopic examination of the patient’s feces; when it is considered
that these examinations have been repeated weekly throughout their
treatment ; that the name of each patient had to be entered on a card,
as well as the history of his disease; that the dose of medicine had
to be prescribed him, his card of identification issued, and a handbill
given him explaining the cause and means of prevention of the dis-
ease; in short, when one pictures the daily throng of patients at the
station, then mﬂy will the crusade of our country doctor be fully
appreciated.

The total number of visits here recorded is 425,131, exclusive of
those made by the 22396 cured patients at whose last visit no ova
of uncinaria were found. The total number of visits to stations
may be estimated at about 500,000, and this demonstrates not onl
the great faith of our peasants, who thus respond to the efforts of
those who are workin }ur the betterment of their physical and sani-
tary condition, but also in still higher degree the altruism of the
physician and his assistants who have carried on this arduous labor
at so insignificant a cost. After studying similar work undertaken
in other countries we are in a position fo assure our readers that no
physician elsewhere would have treated so many patients for so
miserable a salary. Calculate the fees of an expert for each visit,
including a mieroscopie examination, and then think what the cost
of half a million would amount to!

Number of patients <ll‘ld]‘lgﬂ'(] according to age and sex

This abstract shows that 52.10 per cent of the pat ients were male
and 47.90 per cent female. The: greater number of male patients is
due to their greater exposure to infection.

However, 1if we make a comparison between men from 15 to 29
vears of age and women between the same age limits, we find that
the number of the latter is 17.288, or 51.74 per cent, and that of the
former 16,127, or 48.26 per cent.

To explain this excess of 3.48 per cent females over the males, it
must be borne in mind that the greater number of our stations have
been operating in towns of the interior, where a great many women
are working on coffee plantations,
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There are more patients in the age period 15 to 29 years than at
any other—33,415, or 37.45 per cent of the entire number.

These figures are very disheartening, as they show that the young
are most afflicted by the worm that, according to Thornhill, in re-
ferring to the epidemic of ankylostomiasis in Ceylon, causes more
serious ravages than cholera, not on account of the number of deaths,
but on account of the vast numbers affected, the chronie nature of the
disease, and the aggregate mortality—direct and specially indirect—
for which it i1s responsible,

And when in statisties that only show the results of work done
in an average period of eight months, the number of patients attend-
ing at the station is so great it becomes evident that the most virile
part of our population is seriously threatened. Those between the
ages of 30 and 49 years give a percentage of 24.15 per cent of the
total number. Thus there were 54,963 patients between 15 and 49
years of age, or 61.60 per cent. The %'rmlp giving the smallest con-
tingent of patients is that composed of children under 5 years, those
between the ages of 5 and 9, 10 and 14, and adults of 50 years and
upward. The proportion of cases oceurring among children is 30,79
per cent; that among young and middle-aged adults, 61.60 per cent;
and that among the old, 7.49 per cent.

The last two tables show the result of the treatment in five classi-
fications:

1. Cured. 2. Practically cured. 3. Under treatment. 4. Ceased
to return. 5. Died.

Results of treatment according to the age of patients.

il 0 g | & 5 | A ;| g i ; 8 |8
AR IR IR 1R A A
Result. [ Sg 5 == 22| B S5 8 |F5| 2| ¥ | & EE § 4
= o — : P o
8™ 5| = g (29 g a| B | & & g & o
B lES LEET ) E e s |8 g |la |&ld|a] &
et SRR L R T (e || —
Cured. ..........| 2130.03 2,010| 8.76| 4,818] 21.01) 8,011 34.93 5,876 25.62( 2,008 8.75.._|....| 22,036
Practically cured | 183 1. 18| 1,428] 9.21| 3,395| 21. 89| 5,919 38, 17| 3,483 22. 47 1,099 7.08[. 15, 507
Under treatment | 328 . 01| 3,284| 9,09 7,613| 21.07 13, 758] 38. 08} 8, 665 23.98 2,384 6.60 1000.27| 36, 132
Ceased to return.| 241/1.67| 1,201| 8.31| 2, 708] 18, 74| 5, 667| 30. 22 3, 466] 23, 08 1,166 8.07| 2| .01 14,451
I ﬂi-l. 15 17] 8. 80 N 114 6il] 3l. 61 58 50,05 27)13. o). 193
Total.......| 973|109 7,940 8, 90 &5, 4016 37 45020, S8 24 15 G, 654] 7. 49 i-EFE li B9, 219
Lost cards at r
Afsseo. . ool & (B Senee el PR | SoRoneeai) (el Inliohuin s 14
Grand total .[....].... et | o et Ll et | e e | e e L [ ity BO, 23
Results compared awith the clinical type of uncinariasis.
f5 0808 28] 4] I3
Clinbeal type. = E SE & g = EE = | = 3 E“
VB E |5 E (| (] B
S|l & |& & | B S £ |Bl&] & |&
Werylight o o 1,856] 26, 205 27060 1,478 20.86( 1) 0.01) 7,085 7.04
10T ) R L R 4, 720{ 24 20) 42120 2,043| 15.09( 3 .02 19, 503 21.86
Medlum. ....cooconoo....®| 10,073] 2. 21 4. 58 6,508 16.98 37 . 35, 430 4308
Tofemie, oooco Tt | 5,113] 26.61 43 06| 2,739( 14 26! 68 36| 19,212 21.53
Very intense.............| 1,048 2518 39.380 620 1511 84| 202 4,162 4.67
Not classified......_.....|  124] 15. 40 427 5220 158 19.44....0.....] sig g2
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Under the first heading are grouped patients who, after having
regularly attended a station, ceased to expel ova in their feces and
whose blood was restored to nomml, as demonstrated by the hemoglo-
binometer or by the careful examination of the conjunctivee and other
mucous membranes,

Practically cured—Patients so termed are those who, having at-
tended a dispensary on more than four oceasions, and having taken
an equal number of doses of the anthelmintic, gave up treatment for

a period of time longer than three months.

We consider these cases to be practically cured for the following
reasons :

They represent the milder forms of the disease,

2, Five doses of an anthelmintic cause the expulsion of a great
number of parasites, causing the most troublesome symptoms to dis-
appear, and thus restoring the blood to its normal.

The expulsion of the great majority of the parasites by means of
these four doses was a fact ascertained by the experimental work of
the first commission, and we have found practically the same thing on
repeating these experiments.

Patients thus classified are enred as far as their ability to return to
their daily work and the disappearance of troublesome symptoms are
concerned, and this classification is for the purpose of insuring
consistent. statistics.

Under = Ceased to return” were all patients who took one or two
doses of medicine and who did not return to the station for the next
three months at least.

The heading * Under treatment ™ covered all cases recorded up to
June 30 and not included under other headings.

Instructions were given to classify under the heading * Died ™ only
such deaths as might result from uncinariasis or some of its compli-
cations, but many stations included deaths occurring from intercur-
rent diseases. lluw the death rate is greater lhm it should be,
although, even as it is, the number of deaths is insignificant.

The anthelmintics administered were thymol and beta-naphthol, a
purgative of sodium sulphate being given before and after.

As a tonie, Blaud’s 30 centigram compressed tablets were used.
These were more often employed to induce patients to continue the
regular treatment, as it sustained their interest.

The complete cure of the disease was effected in 25.71 per cent.
The practical cure, as explained, was obtained in 17.38 per cent of the
ases. Therefore, it may be asserted that 43.00 per cent of our
patients were cured of the disense.

Although in accordance with the striet application of rules of
science and statistics, those who took one or two doses of the anthel-
mintic have been classed among patients who discontinued treatment,
it must be borne in mind that the condition of such patients was
vastly improved after having expelled T6.85 per cent or 72.24 per
cent of their parasites when one dose of thymol or beta- nnphthu] re-
spectively, was taken. If they took two doses of thymol they ex-
pelled an average of 92.39 per cent of their ]l:-;u asites, and if two doses
of beta-naphthol 88.12 per cent were expelled. Although not com-
pletely cured, these people received great benefif and the infestation
of the ground was consequently decreased. Taking it for granted
that they continued to live in the same unsanitary conditions as ever,
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after such a great elimination of parasites the remainder would pro-
duce but a limited number of ova, and the danger of infection was
thus considerably diminished.

The number of deaths is very small in spite of the fact that under
this head were classed many patients who did not suceumb to unei-
nariasis. The deaths oceurring from anemia have notably decreased,
although the majority of stations did not operate throughout the
entire year.

Those who have been most constant in keeping up the treatment
have been sufferers from very intense forms of the disease, a proof
that the chronies in the last stage of the disease, after taking the
first dose of medicine, experienced relief that no other drug had
hitherto afforded them, and their faith and confidence stimulated
them to be punctual in their periodic visits to the stations. It should
also be stated that these patients came from the most distant rural
districts and were extremely poor.

In summing up the results of treatment, we have:

'er cent.
Cured and proetieslly enved-. . . e Sl B 43, 09
Condition: bettered. - . - v A e D)
e e T BN e e e i, B
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There is an important point in connection with the treatment of the
disease which is being discussed by both professional men and the
laity, and that is the possibility of patients being subject to reinfee-
tion after having been cured.

It 15 not our intention to assert that a man who has been cured of
this disease is forever after rendered immune to its influence, It is
enough to state that any opinion whatever on the subject of reinfee-
tion In uncinariasis 1s premature.

We must study the two elements necessary for contracting the
disease.

It is true that our peasant, once cured, returns to infested locali-
ties, because he earns his livelihood in such places. DBut it is also true
that a man after being cured knows how to prevent infection, is
acquainted with what was formerly unknown to him, and can realize
that when he has mazamorro the larvae of uncinaria have penetrated
his skin. Furthermore, he knows the specific places in which maza-
morra may be contracted.

We do not pretend to say that this is a rule without exception.
Many who are to-day eured will be reinfected to-morrow, and in
such a labor extermination of the disease is yet problematical; but
this is no argument against teaching and curing as carried out in
our stations, nor does 1t destroy our hope in the ultimate success of
our campaign, the elimination of unecinariasis as an economiec and
social plague,

The data gathered at those stations which were opened as an ex-
periment during the past fiseal year, and which have been operatin
for two years, are the best argument as to the permanent state o
health enjoyed by the patients who have been cured. In Aibonito,
where the commission was working in 1905 and had 6,152 patients
=suffering from uneinariasis under treatment, 3,647 more were en-
rolled in the following yvear, making a total of 9.799. Only 15 per-
sons were reinfected from 1903, according to the reports of that UE‘::E.
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At the Utuado station, where the first commission began its investi-

ations, 4.543 patients were treated in 1904, 1,830 in 1903, and 4497
ﬁuring the fiscal year 1906-7, making a total of 10,945 patients.
Nine hundred and ninety-eight already cured returned to be exam-
ined, and only 42 of them had become reinfected. The station at
Lares, open since the beginning of the campaign, and having regis-
tered more than 13,000 patients, reports a very small number of rein-
fected. This statement also holds good for Coamo, Barranquitas,
Barros, and others. Although we may consider the number of rein-
fected underestimated, and it is certain that more have again con-
tracted the disease and have not returned to the stations for renewed
treatment (due to the fact that they did not experience such serious
inconvenience as that suffered in the past), this clearly demonstrates
that former patients who really have been reinfeeted are only hightly
infected, and (hat reinfections due to patients not following the
teaching received at the stations are not to be greatly feared. This
does not mean that by the sole efforts of the stations we shall suecceed
in suppressing uncinariasis in Porto Rico. For this purpose we
must adopt other means, which we shall later consider.

NOTER ON CERTAIN TECHNICAL STUDIES.

The investigations carried on by the commission for a period of
two years, the private investigations of each individual member of
the commission, and those of other physicians of the island who
were studying the matter, always led to the conclusion that the
parasite was the same described by Stiles, and that the parasite exist-
ing in the Old World had not been found native to this island.
However, it was considered reasonable to suppose that this parasite
did exist here, because European immigration must have brought to
this island the species found by Dubini. In effect, two persons had
been found in Porto Rico who probably secured their infection in
Europe, as seen from a previous report,

While Dr. Gutierrez was studying at Rio Piedras the anthelmintic
effect of eucalyptol and examining the worms expelled, he discovered
that the parasites found in case No. 2234, E. L., male, age 20 years,
colored, born at Santurce and a resident of that distriet, who had
never left the island and was suffering from severe uncinariasis, were
of a different size from those seen heretofore. Tlis experience,
covering more than 80,000 worms collected by the first commission
in addition to those found in other personal investigations, caused
him to see immediately that those expelled by this patient did not
belong to the ordinary type. He then prepared the parasite for a
more thorough microscopie observation, and comparing it with the
deseription given by Loos (Records of the Egyptian Government,
1905) and with the fine lithograph engravings accompanying this
valuable monograph, he was able to demonstrate that this parasite
was of the typical species Ankiylostoma duodenale of the Old World.

Therefore the propagation in Porto Rico of this species is evident.

Some time later, when the Medical Association of Porto Rico held
its scientific meeting at Ponce, in June, 1907, Dr. Gutierrez drew its
attention to specimens of this parasite, and showed that its charac-

TT759°—S8. Doc. 808, 61-3——14
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teristies were different from those of Necator americanus. To Dr.
Giutierrez is due the priority for r:'lis_-::m'clc'ly of the Old World species
in a Porto Rican never out of this island. .

# w b Ed # ¥ &

TREATMENT.

The anthelminties used by the commission at all the stations were
thymol and beta naphthol, and the method of administration was
that described in the report for 1904,

All the directors of stations agree in considering thymol a more
powerful anthelmintic than bet dml]lht]ml. and a dlu,{_l without poi-
somous effects.  As a matter of fact, few patients are treated in our
hospitals; the great majority carried their medicines to their homes
where they take them in accordance with our directions, but a com-
plete chec t system would have immediately revealed cases of poison-
ing had there been any.

Our ex perience with eucalyptol in a few cases does not permit us
to advise the use of this drug, so ]nghl%r lauded by Phillips. The
cases treated by it at Mayagiiez, Rio Piedras, and Lares, were hospi-
talized and Phillips’s formula was employed :

(Grrams,
Rucalzping, ol il e Lt f e S L L0y ol Bl L SRTei e 2.5
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In the 14 cases treated at Rio Piedras the results were as follows:
One expelled after the first dose more than 1,000 uncinarie; one,
500; three, 400; one, 200; one, 90; one, 40; one, 20; two, 10; one, 5;
one, 2; one, m:-ne One expelled more than 200 uncinarise :-lftm' the
second dose: one, 100; two, 50; two, 30. The remainder would not
take the second dose of the medicine. One expelled 42 unecinaria after
the third dose; one, 8; two, 3; one, 2; one, none.

The medicine was administered ev ery two days, the dose being
divided into three equal parts, and one dose taken every 20 minutes,
the intestines of the patient having been previously emptied by means
of a purgative. All the patients sutfered from dizziness, fatigue, and
a desire to sleep, and in some vomiting, in others syncope was pro-
duced, making it necessary to administer stimulants to prevent a
fatal result. Similar results were obtained in experiments made at
Lares and Mavagiiez.

This drug, w hich proved effective in the hands of others, has not
given satisfactory results in our practice, and, without inferring that
its anthelmintic power is inferior to that of th} mol and beta-naph-
thol, our experiments enable us to state that it is dangerous, not
easily administered. costly, and unfit to dispense in this country
where the peasant has to carry his medicine a long distance from the
stations.  Patients in the hospital objected to taking this remedy,
and being unable to keep them under treatment long enough for them
to expel all of the parasites, we were afraid of its effects, when they
were not under our direct observation. When patwnt&. desired to
continue treatment we made use of thymol. Nevertheless, the use of
eucalyptol affords the great advantage of enabling us to secure
living parasites.

The greater part of the worms expelled by our cases through this
treatment were gathered alive from the feces and kept so in a normal
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salt solution for about 48 hours, and for this reason eucalyptol is used
in preference to other drugs when the living parasite is desired for
anatomic investigations and hemolysis experiments,

FERRUGINOTIE MEDICATION.

The commission, as well as all the directors of stations, believe that
ferruginous preparations are unnecessary for the cure of anemia due
to uneinariasis. It is only by the expulsion of the parasites that the
increase of the blood corpuseles and hemoglobin is obtained. A tonie
and stimulant, acting upon the cardio-vascular apparatus, and needed
in the acute and wm' acute cases, is far more effective than such
preparations, for before the regeneration of the blood has begun,
cardiac troubles, ageravating the condition of the patient, demand an
active remedy.

The prescription of ferruginous preparations, however, is very
desirable for a totally different reason; their use acts as an incentive
to patients who feel that to be under treatment they must be taking
medicines. This is why we usually employ Blaud’s 30- ceungram
compressed tablets.

EDUCATION IN FROPHYLAXIS AND LAWS NECESSARY FOR THE SUPPRESSION
OF UNCINARIASIS IN PORTD RICO.

Of the two paths open to invasion of man by the parasite, the oral
and the cutaneous, we believe that the latter offers an easier access to
the larva, given the direct contact of the bare feet of our country
people with the infective embryos in the great breeding grounds of
Porto Rico, the coffee and banana lrl.mlutlmh the -~1|1m|111{1|ntr~a of
the hut, Et{'. Nevertheless, it is impossible for us to rotundly dc‘m'
that in some occasions larvae may reach the intestine by the oral
route—muddy water, fruit, vegetables, ete., serving as vehicles,

The prophylaxis of this disease, therefore, will have to be individ-
ual as well as general, and should be directed toward—

1. The destruction of mature worms in the intestine of worm ear-
riers as well as of the worm sick, in order to avoid the renewal of the
culture in the earth by eggs which may develop into infective larve.
The cure, therefore, of carriers and persons already ill of the disease.

2. The proper disposal of feces to avoid the indefinite multiplica-
tion of foci of meftmn.

Construction of privies, permanent and portable.

3. The protection of the individual whose life obliges him to come
into direct contact with infested soil.

Per‘-,on:-ﬂ hygiene and the use of shoes.

Now, in nrrt't' to make this plan for prophylaxis effective, it is
absolutely necessary to incorporate in the popular mind the knowl-
edge of the canse of this pandemic and to inculeate in the man by
education and incontrovertible proofs afforded by an active and per-
sistent propaganda, a realization of the danger that menaces him and
a familiarity with the means at his disposal for his self-protection.

The commission has followed the plan of treating the sick from
uncinariasis in the past, and will continue to do so in the future, on
account of the peremptory necessity of freeing people, without re-
sources and without means of extricating themselves from their di-
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lemma, of a parasite which slowly claims more and more of their
strength. But with all this, prevention of the disease is forwarded.
As a matter of fact, the commission, upon curing an individual of his
disease, expels from his intestinal canal the %&mﬂles, which are a
never-failing source of ova that later develop into innumerable in-
fective embryos, and thus the community is freed of one more source
of contamination, even though, in spite of our best endeavors, the
same person should continue to soil the earth as before.

Treatment of our sick country people has, therefore, two practical
results—it eures them of their disease and it renders them incapable
of propagating it to others,

This is the object pursued by our stations, aside from the very im-
portant one which provides for the education of the patient in per-
sonal hyvgiene. DBut our mission does not end here. It is our duty to
watch that the foci of infection may never again become aetive and to
provide that means be given the individual to defend himself against
reinfection at all times throughout an indefinite future.

The sterilization of foci of infection by physical or chemical means
is not feasible. The experiments (:!ll"l'lE(s) out along these lines in
mines have usually given negative results on account of the tena-
cious resistance offered to these agents by the larva; and this was in
the limited confines of a mine. Therefore there is but one way to
exterminate these foei, given the biologic characteristics of the para-
site, and that is to let them die out, meanwhile avoiding the restock-
ing of the earth by ova-laden feces, Otherwise the culture grounds
will be eternal,

In order that the individual may be protected as long as the earth
remains infested with larve it becomes necessary that he receive some
sort of prophylactic education. This is a matter for the publie-health
service to provide on the one hand and for the individual to put
into practice on the other. Let us see how much education and
propaganda can do toward securing these ends:

The teaching of the cause of uncinariasis and its mode of propa-
gation should begin in the school, as this is a disease which respeets
neither age nor sex. The child should know the danger he incurs
when he deposits his excrement here, there, and everywhere; when
Le fails to wash his hands before eating; when he eats fruit not pre-
viously cleansed by washing; when he walks barefooted in places
where the seed of the disease is likely to be sown. This instruetion,
alone or combined with a course in the elements of personal hygiene,
is needful in order to form a generation that will rise with the habits
of cleanliness which insure good health,

We propose, therefore, that in every school in Porto Rico, and
with especial care in the rural schools, one hour of each weelk, each
two weeks, or even each month be set aside for this purpose. This
was the object of a resolution passed by the Medical Association of
Porto Rico; it was adopted by the commission, and ought to be put
into practice by the department of education. We also believe that
to better fix the attention of the child upon the danger which
menaces him each school should have displayed in a prominent ;lylaﬁa
colored pictures of the worm, of the places it chooses for its culture
ground, and of a sick and a well child, side by side, pointing out the
manner of avoiding the disease. In this manner a graphic deserip-
tion would awaken the children to a lively interest in so vital a mat-
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ter for their health; but such pictures should also contain such rules
of hygiene as everyone should know.

Similar graphic instruction could be resorted to where a large
number of laborers are employed on the more important plantations,
in factories, in private educational and charitable institutions, and
wherever the adult may be taught the danger threatening him and
how to avoid it.

Our stations should have an inspector to visit the rural districts, to
seek the sick, and to stimulate those under treatment to continue and
spread the knowledge of the benefits to be derived from the observ-
ance of hygienic laws,

The law is not the instrument best fitted to instruct a man to be
clean, to live up to the rules of hygiene. Legislation concerning such
matters would lie dormant in the statute books until the people
learned to appreciate the spirit that prompts such measures. This is
why we urge teaching in schools and other methods of propagating
a knowledge of the fundamental principles of hygiene. Laws gov-
erning such matters will follow in time, when they have the firm
support of an enlightened majority who themselves constitute the
best police for their enforcement.

However, a sanitary ordinance providing for the erection of privies
on farms should be energetically enforced in every municipality
where there is a station. The use of portable privies in plantations
where it is impossible to construct permanent ones should be required
of every farm owner giving work to a certain number of laborers.

Basing our petition on the practice followed in certain mines in
Europe where this disease caused serious damage, we requested the
governor to require the commissioner of interior to oblige the labor-
ers employed on public works, in building roads, ete., to use the
portable privies, which the contractors of the work should be forced
to supply. This measure should be enforced by law.

We are, moreover, of the opinion that this law should be given a
wider scope and made to cover another very important factor in the
spread of the’ disease, namely, the compulsory wearing of shoes by
every workman or laborer in the employ of the people of Porto Rico.

The workman who wears shoes for some time does not abandon the
eustom as easily as might be supposed. There is an anatomic reason
that prevents him from doing so: the use of shoes canses his foot to
ched the horny layer which forms a natural protection for his bare
feet and which is developed by eoing completely barefooted, and
when this ernst disappears he is obliged to wear shoes to protect his
now tender feet. And to better insure a complete prophylaxis, if the
workman is required to show a certificate to the effect that he has
been cured or is free from the parasites, then as a result of the combined
effects of the treatment given at our stations of propaganda and of
the provision of law deseribed, uncinariasis would in time cease to
be the chief disease of our people.

From the foregoing statements it is clear that the campaign against
uncinariasis in %’m*tu Rico should be supported and continued as
follows:

1. There should be at least 50 stations for the treatment of patients
and for the propagation of information concerning the disease, each
having a sanitary inspector to superintend the rural districts. For
the support of these stations an appropriation of $100,000 is needed.
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2. Objective teaching concerning the disease and its prophylaxis
should be obtained in every public school, where illustrated pam-
phlets giving a vivid idea of the disease should be furnished to chil-
dren for them to carry them to their homes, thereby contributing to
the diffusion of knowledge with regard to uncinariasis.

3. Active propaganda, the efficiency of which should be assisted by
the use of handbills, printed bulletins, and notices, comprehensively
and graphically illustrating the subject under discussion, should be
resorted to in the great labor centers, in factories, and workshops,
and on plantations, etc.

4, Sanitary regulations should be promulgated, compelling the
installation of privies in every place of abode, and especially on
plantations and localities where a large number of workmen assemble.

5. Legal measures should be adopted enforcing the wearing of
shoes and the use of portable privies by all laborers employed by the
government of Porto Rico, ;

6. Laws should be enacted prohibiting persons suffering from
uncinariasis from employment in publie work under the government
of Porto Rico, and requiring the presentation of a certificate by
applicants showing them to be free from infection.

We are perfectly aware that in such campaigns as this, conducted
for the benefit of the individual, as also for that of society in general,
the liberty of the citizen appears to be threatened; but if the system
of teaching we suggest is carried out, and the patient cured, there
will be no eause whatever for complaint, Because the immediate ad-
vantages resulting from this erusade will be experienced by each one
and will convert him into a conscientious worker for the physical
redemption of his own people.

EXPENSES OF THE CAMPAIGN FOR FISCAL YEAR 1906-T.

The expenses of the commission during the fiscal year 1906-T are
as follows:

Eaboratory and rndimie. oo L e e el 22 042, 73
T e R TR ) e e B R S S e R R e R R e 35, D02, 62
ey B Y T N e SRS ol AP SR e WG 165565 U el N DO ) . o &, GH0. 43
{0 170 1 F o O e S SR+ Y g e S e o e e e 078, 56
B [ B T 4] W ] U2 - e el Rt g e AL S ey L g 254, 59
rrelinF erpeEes: Lo fs s e e T e e e DO e TG, 50
Hoapitill: eEpensces e mte i Taiee o Lo finor ) Sl St sk Trareys 1,712 92
Postage nnd - telesraph eXDenBeE . e e e e e e e ———— 201. 38
D A R R e o e st i e s e e 511. 85
Warrant issued to the War Department in payment of supplies______ 168, 73

Patnl e ot e b sl s e S R S 45, 216. 31

The laboratory expenses cover the purchase of microscopes for the
central station, for those of Lares and Mayagiiez and for such others
as were provided with them until the municipalities acquired these
instruments ; also of material for the laboratory for the central sta-
tion, including hemoglobinometers, hematocytometers, etc., sent to
several stations, slides and cover slips for mieroscopic examinations,
and other apparatus needed for microscopic investigation. !

Under hospital expenses are included subsistence for patients in a
serions condition admitted at Rio Piedras, Mayagiiez, and Lares,
there being 9,990 patients fed at an average cost of 17 cents per capita.
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Payment was made to the War Department for hospital material,
loaned to this commission by its predecessors, which was lost or
destroyed.

The other items are self-explanatory,

With the sum of $15.216.31 we have treated 39,233 patients, which
represents an expenditure of 54.03 cents per capita.

If this per eapita be subdivided under three principal headings, it
makes the following showing:

Conts.

T e e e e R B e e s 40. 23
Mediclnes . oo e e e e S e 6. 33
R s T o e M R R SR s il S R S L X N T.47
| e L . 3. 03

When identical work was earried on in the mines of Bochum (Ger-
many) the physicians were paid at the rate of 2 marks for the three
examinations to which every workman had to submit before being
admitted.

The cure of patients was effected in barrack hospitals by other
physicians, and each miner was eured at the cost of about 80 marks,

If we compare these data with those of our campaign, we may see
that the work alone of examining our 89,233 patients who made
500,000 visits would have cost more than $£79,000, paying the physi-
cians at the rate of 2 marks for each three consultations. We also
realize the fact that the per capita cost is trifling when compared with
that of Bochum, although we must take into consideration that the
patients have not been attended in hospitals here.

The balanee of medicines on hand June 30, 1907, as shown on the
reports received from the stations up to that date has a money valua
of $2,003.08,

Up to that date bills covering our last orders from the United
States had not been received, as the firms supplying the goods always
delay a good deal in sending them. These bills, amounting to a little
over $900, form the debit of the commission at the close of the fiseal

year, :
Our final balance can be summed up as follows:
Payments up to June 30__ 348, 216. 31 | Appropriation.__________ 350, 000, (0
Bills pending payment.___ D, () | Medicines___ 2 8. 08
40,116, 31
Boperabitco 2, 886, 7T
Tobgl o= 2 S ie 82, K. 0= o2, 003, 05

[Tt is impossible for lack of space in a compilation of all of the
reports of the anemia commissioner and its successor, the anemia dis-
pensary service, to include the valuable and interesting reports of the
physicians in charge of each of the stations during this year which
were addressed to the president of the commission. DBut it i1s of
extreme value in corroboration of what we have already set forth
in the body of this work to quote certain parts of these letters, and
to thus reflect conditions confronting our medical officers in the vari-
ous towns where dispensaries are working.

The translations have, of necessity, been liberal, but the sense is
not at all altered. The reports of these physicians represent the
criterion of practitioners of all ages, from the young man hardly out
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of college to the venerable and beloved “ family doctor.” Tt has been
the ambition of all of the directors of this work to enlist the sym-
pathy and utilize the services of all physicians, thus confiding the
delicate mission of eradicating false conceptions of a widespread
disease to the country doctor, whose word is believed and who is
respected in the community in which he lives. And wonderful results
have followed this policy. Men who in the richness of their years
have accumulated vast knowledge of the human side of the jibaro
have canght the enthusiasm of this work and, voung again, are veri-
table evangelists for hygienic reforms, upon which we are hoping to
build our permanent results. |

ETATION AT ADJTNTAS,

A goodly number of persons that could not walk to the station and who
had been brounght here in hammock or on horgeback we have seen come afoot
a few days afier they bhave taken the medicine, and they have told us that
they could worl, provided this work were not too excessive for their strength.
Well ean it be =aid that these individuoals have been saved from a near and
certain death !

For these and other reasons we can attribute the earnestness with which
onr country people have songht our stations looking for the remedy they knew
wonld cure them and traveling by night over vile paths in order to be the first
to receive their medicine. There are no argumenis more convineing than the
things we see. They had seen the result of treatment in their neighbors and
had believed,

Thus it will be explained how in only eight weeks, which iz the time that
thiz station has been in operation—and let it be understood that we had two
interruptions to the work on account of lack of medicine, which influenced a
great many in not coming—ithe number of our patients has reached 2,008,

I believe that the benefit which the working class has received is immense
and that proprietors of plantations partake in this benefit. The propaganda of
educating workingmen to practice the roles established for the purpose of
escaping reinfection is a duty which rests upon the owners of these plantations,
because they, in contact as they are with their laborers, can enforee these rules
better than the police.—|Dr. Celso Caballero.]

STATION OF AGL AN,

If we compare the statistics of death of former years, we obtain the follow-
ing information, which speaks very loudly for the benefit received from the
stations of anemia by our people.

Dring the vears 1904 to 1905, 1905 to 1906, and 1906 to 1907 there has been
a gradual diminution from 30 to T per cent of deaths from anemia.

From all that T have =aid we ecan deduce the following conclusion : That
the stations of anemin ought to be preserved in our island for a reagonable time
for the benefit of onr population which, due to anemia from uncinariasis was
decreasing In a most notable manner.—[ . Juan Garriga.|

BTATION OF AGUADILLA.

We know very well that the entire rural population, ns well in the high
portion as in the sandy parts of our island (for it is very rare that one does
not suffer from it), is il of uncinariasis; we know very well that that dis-
ease is produeed by uneinaria, and that it is contracted by the contact of the
skin with infected earth, producing a local dermatitis which the jibaro calls
mazamorra.  Where is the jibaro that hazs not suffered from mazamorra!
Every one has been infected! He who has not had the infection through the
feet becansze he is well shod, has received it throuzh the hamds in contact
with infected earth, as I have been able to confirm practically in cases 1 have
had among young ladies of zood society who bave been infected by tending
their fowers in their gardens.
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Not only does the rural population suffer from this disease, but it is also
very general in the towns, For this reason we ought to work vigorously and
not lose the hope of exterminating this plagoe in our island.—[Dr. B, Jimenezs
Serra.]

STATION OF ATIBONITO.

Three thousand six hundred and forty-seven persons have been treated at the
dispensary. Among the clinical eards that I found at this station from the
work of the former commission, T was only able to find 15 reinfected, which
shows what good results were obtained in the central station here in Aibonito
for the year 1905, taking into consideration the large number treated. The
Porio Rico Leaf Tobaceo Co. has contributed much to the progress of this sta-
tion, and I am continually receiving its workingmen, ill of anemia.—[Dr. E.
Canino.]

BTATION OF ARECIBO,

The most beantiful work, the most meritorious, the most trascendental and
humanitarian that has been effected under the American flag has been, with-
out the slightest doubt, the campaign against uncinariasis,

Thiz dicease was really decimating our population, and to-day we can say
that 'orto Rico has been saved from o donbtful future.—[Dr. Francisco M.
susoni. |

STATION OF BARRANQUITAS,

It iz only proper to say that the incessant labor of the worthy members of
the commiszsion has made mighty little echo in =ome few municipalities of this
island, which have accepted the installation in their towns of a dispensary
more as pretext to lower the salary of the * Médico Titular™ (municipal
doctor) than to foster the interests of the unhappy jibaros,

Some of our municipalities are not doing a thing to change the habits of
life of s0 many unfortunate beings that live in complete isolation, and lack at
times even enough to eat. Without education, without instruction, without
any kind of benefit from without, onr jibaros, who are relegated to the most
complete oblivion, will never be free of this plagne of uncinariazis, which
undermines their health and cuts them off in the flower of their youth.—[Dr.
Felipe B. Vizearrondo.]

STATION OF BARROS.

I wish to state that in the nine months that T am at the head of this station,
nmd for the second time, that I am constantly seeing quite a number of cases
of acute nneinariasis. Individuals that apparently have good color and health
swell up in certain months of the year, and the edema is =0 bad as to cause
shortness of breath. Almost all of them saffer from copious diarrhea.

In such cases in which I examined the feces microscopically 1 always found
the ezgs of uncinariasis.

I believe, and I shonld assert more loudly every day, that the anemia of the
T'orto Riean peasant is due more to uneinariasis than to poor and deficient food,

The following is a comparative sindy of the deaths from anemia in the three
fiseal vears previous to 1906 and 1907 compared with those of 1006 and 1907 :

Dieaths
Yoars. fram | Per cent.
anemia. I
e e S s s e s S Bl s e | 123 i a2
TR o oLt e bt o s o SR S L A E e B A & e e e e e S s B | 131 85
N R R e ST R e S R R ; , 34
R e e e ' 53 | 35

[Dr. Gregorio Santo Domingo.]
STATION OF BAYTAMON.

In a country in which uncinariasis has assumed the proportion of a public
ecalamity, we ought to work to see established in every town an anemia station,
but also we shonld labor for the rigorous application of prophylactic measures.—
|Dr. A. Stahl.]
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BTATION OF CAYEY.

First T wish to say that the support proffered and the confidence reposed in
my station by the local authorities and plantation owners has been almost com-
pletely nothing. 1 observed in them the most complete indifference, but for-
tunately the public, and the majority of the public is the jibaro, has responded
to the eall to come and get cured, and has flocked to the station as often as
distance, rain, and his work has not prevented him from coming., I should
express my opinion that it would be very wise to stimulate the authorities of
the towns and the plantation owners to cooperate in an Intensive campaign
against uncinariasis. Cayey is invaded in a most extraordinary manner by
this terrible endemic. The soil is mountainous, the industry is coffee, and the
climate is rainy and chilly.

In these conditions infection is sure, and several thousands of inhabitants
are sullering from it. The beneficent resulis the stations of anemia dispense to
our laboring classes bring out very clearly that the first and most important labor
is the sure amd rapid cure of an infirmity that has accompanied some of them
from their mozt tender years, impoverishing their physigue, depriving them of
the necessary strength to work, and converting them finally into eachectics,
whom the lack of hospitals obliges to remain in isolated huts, where they are
found by the hundreds, waiting for a tardy death.—[Dr. Francisco Izquierdo.]

BTATION OF COAMO.

No one fails to see the importance of this eampaign taken up directly in the
interests of our working classes, and it iz impossible to deny them the assist-
ance of science, considering their avidity for cure. To secure this treatment
we 0@ them come to the station from the most distant points of the island.
We have here 125 anemics, who come weekly and on foot from a barrio near
Juang Diaz, a distance of 6 leagues.—[Dr. Leonardo Igaravidez. |

STATION OF COMERIO.

In this municipality tobacco culture is increasing progressively every year,
This year's crop will be three times that of previous ones. Tobacco is the chief
source of wealth npon which this town must connt and that which has chiefly
contributed to this new Indostry i= the station for the treatment of anemia,
in which a large nnmmber of country people have been enrved or notably relieved
and who return to their labor to make efficient the efforts of their hard-working
employers,

o convineed are the workingmen of the necessity for coming to the station
chat they arrive from the most distant points in the monntain distriets, covering
considerable distance over inaccessible roads to secure t(heir health.—[Dr.
Martin 0. de la Rosa.]

BTATION OF COROZATL.

I wish to declare without the slightest ambiguity that T was one of those
that accepted as the almost exclusive canse of onr anemia deficient food and
the lack of comfort in the life of the roral population. 1 Jdid not know what
the “ natural cure™ of uncinariagis was, which to-day, familiarized with the
use of the microscope, I can explain perfectly.

I have followed weelk by week, in some intensely i1l patients, the results of
treaftment. 1 have seen the improvement of the patient on the complete dis-
appearance of the ova from the feces. Then it was that 1 saw the magic trans-
formation of a helpless creature who daily dreamed of death which would put
an end to his misery into 2 man of full vigor,

This man, who took no other drug than thymol or betanaphthol and who
continued to eat his rice and tubercles, nevertheless enjoyed vigorous health
as soon as he was free of the parasites. Does that not give me the key to the
origin of our anemia? To-day the jibaro, yesterday’s skeptie, comes to the
station full of faith, and the nomber is inereasing every day, not of persons
who simply want to try a new thing, but of slek who come convineed that from
that station they will go out cured.—|[Dr. A. Bou la Torre.]

STATION OF HUMACAO,

- The governmental measures for the purpose of exterminating anemia in this
island are known by everybody and they save from death thousands of victims
who annuvally perished from anemia.—[Dr. Isidro A. Vidal.]
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SETATION OF ISABELA.

This physician mentions that at first he had a large number of
sick who realized the good results of the treatment and cheerfully
submitted to it, but that during Oectober, on account of heavy rains
and the coffee harvest, at which times an emigration of people from
the coast to the highlands took place, his elinie fell oft considerably.
This same clinic became very large again after the harvest.

The number of patients was 2,505, and this is small compared with that of
other stations, but it is a large number to me, if T have been able—as T believe
I have—to drag 2505 jibaros ont of the error of believing that anemia is doe
to poor food and to convinee them that it is due to an intestinal parasite.

A few days ago a jibaro presented himself at the station carryving his feces to
be examined, but the examination was negative, and T said to him: “ You have
no anemia,” to which he replied: * That is a mistake, Doctor: T ecaugsht
mazamorra the other day, and I must have it I had to sit down then and
there and explain to the patient that he would have to return later, when his
mazamorras should have reached his stomach.

He did so, amd then I found the eggs.  The conntry people around here speak
very frequently of the necessity for using shoes, of the * microbe ™ of uncing-
riasis, of mazamorra in the stomach, ete., all of which demonstrates that they
have taken serious account of the true cause of their illness and that they have
recognized the benefit that they have received from taking a dose of the usual
drugs,

The intengse and very intense forms of uncinariasis are not so frequent on the
coast as they are in the interior.

The mortality from uncinariasis has been reduced from 123 deaihs in 1905-6
io 62 in 1906-T7,

It is my hope that this honorable commission may always have the decided
support of our legislators and may continue their work of saving human beings
from threatened death and of turning them over, healthy and robust, to their
families amd their country.—[Dr. Luls Gonzalex Garmendin. ]

BTATION OF JUNCOS,

This station, when it was opened for the treatment of uneinariasis, the 1st
of September, 190G, needed no advertisement to bring the sick to the dispensary.

We tried at first to treat 6 or 8 patients from each barrio, and the rapid aod
gure result obtained was the best advertisement we could bhave had, ag we very
soon observed in the torrent of patients that hastened to secure a remedy that
would in so brief a time put an end to their long and painful dizease,

Among the cured, althongh we can not give a gcientific account becansze we
had no hospital, there were true resurrections, because from eadavers they
were converted in a few days into men valuable for work and capable of sus-
taining thelr families, some of them abandoning thelr enforced vocation of
begears, The faith with which our couniry people cover great distances over
bad roads and paths and often without respecting the inclemency of the
woeather, is the best practical demonstration of the results of the cure of anemin
by the remedies indieated by the commission. The work of the commission,
supported by the stations of anemia, is an extremely worthy labor, and un-
doubtedly and without exaggeration the most important for the health of the
people of Porto Rico sinee the American invasion of the islanpd.—[Dr. Pedro
J. Palou.]

STATION OF LARES,

There is absolutely no doubt, gentlemen of the commission, that the worlk
begun by yourselves will, when finished, oecupy a splendid page in the history
of Porto Iico.

In the vear 1902 there were GGG deaths; in 1908, 515; in 1904, 580 in 1905,
549 ; In 1906, 426 and in 1907, 222

I have inscribed 5,128 patients—|[ D, J. Benet Valdds, ]

STATION OF MANATL
I't was necessary to advertise the work at first to atiract the greatest number

of sick possible, and from my own pocket I had printed 2000 coples of a
pamphlet divided in three paris. In the first part I arged all who could read
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to make known to the country people that their disease was curable and that
the Government had installed an officer to attend them and cure them. In the
second part I explained in plain language the cause of their infirmity, the
manner in which they had acguired it, and the way in which it could be cured.
In the third I detailed a number of ways of avoiding it. This pamphlet was
illustrated with pictures of the parasites.

This zave a surprising result in the great namber of sick which ecame to
the station, and the progress of the work was greatly assisted by the=e who
had become cured and bettered in a short time, and who were the wonder of
the vicinity in which they lived.—[Dr. Felipe B. Cordero, ex-director of health
of the island.]

This physician of his own free will requested permission to take
up the work in Ciales in order to extend the radius of influence of
his station.

STATION OF MAYAGUEZ.

This physician was one of our assistants in the work of the com-
mission in Aibonito in 1905. Ile states that he believes that euca-
lyptol was very inferior to thymol or betanaphthol and more dan-
gerous, and that the symptoms caused by this drug resulted in the
sick refusing to submit again to that drug. Ile adds:

[ never had any knowledge of any ecase in which thymol and betanaphthol
produced alarming or even disagreeable symptoms.—[Dr. Manuel Duefio.]

STATION OF MOROVIS.

During the time that I have been at the head of this station T have observed
how freat hias been the benefit received by those Individunals that have solicited
treatment and have oceasion to note how they have recuperated their health.
A great pumber of people who were vesterday helpless in any kind of manual
labor to-day dedieate themselves to heavy agricultural work, thanks to the
treatment in this office of 3,224 persons.

In 1903 104 persons died of anemin; in 1906 only 36 persons died. I belleve
that in order to accustom our country people to observe hygleniec rules it will
be necessary to give a series of talks in the country on the cause and preven-
tion of the disease and to establish in the densely populated barrios a medical
service that could be rendered one day in each week or once in two weeks, as
the distance between some barrios and the towns is the cause of many not com-
ing to the statlons.—[Dr. Pedro Rlivera.]

BTATION OF SAN GERMAN,

Of 9414 persons slck of uncinariasis, treated at the station, only 6,103 belong
te this muanicipality and the rest walked from nelghboring municipalities,

This doctor states that two towns have furnished a large number
of patients because of good roads connecting them with San German
and because there are few rivers to cross, while other places nearer,
owing to the diflicult roads patients had to take, especially the women
and children, gave comparatively few.

For this renson it i my opinion that the station ought to be movable. That
Is to say. I belleve it would be well if the station here should be open two
days in the town for its sick and for those of near-by barrio=; two days in the
highlands in, say, barrio Rosario: and twe days In some of the still more dis-
tant barrios from which many people do not come.

In this way I am sure that in a short time uncinariasis in the municipality
wolld be exterminated.

The D414 patients made 44,661 visits and only 18 died. T have used, in 113
months, 140 pounds of thymol, 100 pounds of betanaphthol, and 2,082,160 grams
of =ulphate of soda, or a little over 2} tons.

One illusiration will show how beneficent this work is: In San German, with
a population of 20,000, 149 persons died of anemia in the fiscal year 1905, and
in the fiscal year 1907 only 77 persons have died of this disease.—[Dr. P.
Malaret.]
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STATION OF BAN SEBASTIAN.

The problem of anemia in this island is, without the slightest doubt, the most
important problem that has been treated by the legislative bodies of Porto Rico.
Other questions of interest and of great urgency may have reached them.
meriting their most careful attention, but none so important as that of anemia,
from which the Porte Rican people suffer—a problem of life, social and
eeonomie,

The honorable governor of Porto Rico, 2 man who influenced in a deecided
manner the beginnings of this campaign when he was secretary of Porto Rico,
and whom the people consider a public benefactor in this matter, merits the
applause and warm congratulations of the agricultural class of this island that
has reached a new era in determining its future—[Dr. J. Franco.]

STATION OF VIEQUES.

This dph}*sician states that he found 13.71 per cent of his patients
infected by schistosoma mansond.

We have never seen a case where the patient Jdid not have mazamorra. The
most important and serious problem of all that are connected with uncinariasis
in Porto Rice is that of preventing it.

The proprietor of an agricultural farm is very little worried about the health
of his laborers. The orders that have been promulgated concerning privies in
general have not been obeyved, and I have kuown some proprietors that have
tried to persuade their sick not to come to the station, because they were going
to lose a day of work. Our legislators should strain every nerve before they
permit this magnificent work to fall, in order that their efforts in the past may
not be lost.—[Dr. Guillermo Carrera.]

STATION OF YAUCO.

I have to commence this report by acknowledging that my efforis have bheen
fruitless in securing as large a number of patients at the station as I wanted
to have. It is true that Drs. Gaudier and Belaval, wilh me, have reported on
2,000 cases; but what is this number compared with the true number of anemics
in 8 municipality which contains 27,000 people !'—[Dr. Rafael P, Gatell.]



THE FOURTH REPORT OF THE PORTO RICO COMMISSION.
COMMENTS UPON THE REPORT FOR 1907-8.

The body of the report has been reproduced entire. We are re-
gretful of having to omit a very important appendix, the official
estimate of the value of the work against uncinariasis from the mu-
nicipal government of each town. In this appendix (Spanish edi-
tion) are founa letters from the alealdes and resolutions of town
councils of 37 towns in which, without a dissenting voice, this work
is pmnmmcorl of prime importance for the future dﬂ'ﬂinpment of
the island. The two which best express that which IlEﬂ.I‘h‘ all con-
tain are translated into English and printed in full. A résumé of
these leiters from alealdes and resolutions unanimously passed in
municipal councils is as follows:

1. All towns attest to the excellent results of the stations. Some
few limit their estimate of these results to a short statement; others
to a general and enthusiastic tribute to the work, without *-pecl.fymg
particular benefits; the vast majority, however, point out clearly the
manner in which the municipalities have been aided by the dispen-
SATY.

2. Thirty-two eloguently deseribe the improvement in the health
of the people of the country districts especially, and of those of the
towns in less degree.

3. Twenty-five state that the work occasioned a fall in the mor-
tality of the municipality, usually over 50 per cent reduction in
deaths from * anemia.”

4. Twenty-three declared that the dispensary of the commission
had saved the municipality some or a great deal of money which
heretofore had been appropriated to buy medicines for the poor. Six
stated that the station had either not benefited the town from the
standpoint of municipal appropriation for medicines or that this
appropriation had had to be increased. All, however, averred that
thev were only too glad to bear any increase in expense in considera-
tion of the enormous benefit afforded the laboring classes,

5. Nine especially lauded the self-sacrifice and conscientiousness of
t||l." directors of the stations,

. Twenty-three expressed their profound regret at the closing of
tho station by reason of the failure of the budget to pass the legis-
lative houses in San Juan.  This was the year in which there was a
temporary suspension of the work for a few months, due to legislative
difficulties not at all connected with the work. On the contrary, the
two houses were willing and anxious to pass a bill sustaining the
work, as will be seen in the fact that such a bill was passed in extrq
session called by the governor to consider two problems, that of irri-
gmmn and the other of anemia.

7. Nine urged the governor to call a special session of the legislature
to appropriate money for a continuance of the work.

222
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It is impossible to describe in such a summary the interest and sin-
cerity of these appeals of the whole people to push forward in a cam-
paign which they had learned in the only way one ever learns any-
thing of this sort to appreciate as a work saving of health, of money,
and of life.

PORTO RICO ANEMIA COMMISSION,

Dr. P. Gutiérrez Igaravidez, chairman. Dr. I. Gonzilez Martinez;
Dr. F. Sein Sein. Honorary members: Dr. B. K. Ashford, United
States Army; Dr. W. W. King, United States Public Health and
Marine-Hos pltttl Service.

Orrice oF THE CHAIRMAN,
San Juan, P. R., July 31, 1908.
Hon. R¥cis H. Posr.
(Governor of Porto Rico, San Juan, P. R.

Sir: We have the honor to transmit herewith a report of the work
performed by the Porto Rico Anemia Commission during the fiseal
year 1907-8, and copies of the letters addressed to the commission
by the city couneils of the island concerning this work.

Very respectfully,
P. Gurigrrez Iearavioez, M. D.
I. Goxzivez Marrixnez, M. D.
Fraxcisco Seix Sein, M. D.

Rerort oF THE PErRMANENT COMMISSION FOR THE SUPPRESSION OF
Uxcxariasis 1x Pormo Rico.

The 35 stations devoted to the treatment of uncinariasis at the end
of the fiscal year 1906-7 were kept open during the following year.
but some of them were transferred to other towns,

Those existing at Utuado, Guayama, Bayamon, Caguas, Arroyo,
and Morovis were transferred to Patillas, Pefiuelas, “Rio Grande,
Ciales, Juana Diaz, and Guayanilla, and furthermore the directors
of the stations at Quebradillas, Las Marias, Afiasco, Manati, Agua-
dilla, and Mayagiiez went periodically to Camuy. Maricao, Rincon,
Barceloneta, Moca, and Hormigueros, respectively, to treat patients
soliciting velief from their anemia. Consequently, we can assert
that 42 towns have been helped during the past fiscal year, and the
whole island has received the benefits of this work.

To make the work of administration easier, the commission main-
tained the plan of the division of the island into three districts, as
before, but in order to secure a prompter delivery of supplies to the
stations the office of the chairman, with the general supply depot,
was moved from Rio Piedras to San Juan, and two subdepots were
installed at Mayagiiez and Ponce.

No essential change in the working plan was considered necessary
by the commission this year.

The stations have followed the same policies as those already set
forth in our annual report for 1906-7, and the sick ]mpululmn of
our rural districts has become more and more deeply interested in
the prophylaxis of “anemia™ as taught at our stations, and more
eager to receive the specific treatment which promises so striking a
cure.

The proof of this earnest desire for relief is found in the number
of patients applying for treatment at the recently opened stations,
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and the steady influx of new patients at points where stations have
been existent for two years,

Being fully aware of the diffieulties to be met in the preparation of
statistics, the commission tried to simplify this work by means of a
printed form reading as follows:

Porto Rico AneEMIA COMMISSION.

Btatlon of e cuccsc=a <Year 1907-8,
Resid
Sex. Ill."uﬂl-.u:n-. Age. Clinical type. “_,_“"'ig?' Result.
il [3]2]e
Date. & 1 E E :‘é E 'E-" mEl!ll‘B
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Zlg1ElelEl8 (8|82 |2(2 18 (5]:|E| 8|5 AME -
El.%azzgﬂssasggﬁggb Eﬁgggg
alsﬁaﬁuasassc;:izzﬁ A E A
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_ ekl R ARANa N
e Aol L L LT TR T .
ni RAASA TN AN RME R
R i 0 e o )
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The required data were daily transferred from the clinical cards to
this printed form. Each sheet had space enough for 100 cases. Con-
sequently, the directors of stations were able to elassify their eases,
without separately examining the clinical eards, and the commission
could prepare the general statistics more rapidly, taking for a basis
gle ‘summaries forwarded by the stations as they appear in Table

No. 2,

The total number of patients treated was 81,375; 41,120 were male
and 39,734 female. According to these figures, the percentage of the
former was 50.53 per cent and that of the latter 48.83 per cent, 521
patients, or 0.64 per cent, remaining unclassified.

The largest number of patients were males, and this is due to causes
explained in our last report.

The color of the patients was taken into consideration this year,
and the following figures were obtained :

Fer cent.
LA LR TRk e o D AR ORI BRI T R SR et Rl e e 80, 42
15,388 coloved pabiants. oo oo oo R e i R TR 18,02
B unpelasaiflad oo o e e s i = e L N R . GO

The classification as to age was somewhat modified, and the follow-
ing groups were formed:

Ape. Patients. | Per cent.
1T BT R R e ) e P S T A e S IRCY 8,054 11.00
Frorn L N Tl . S e e L e A0, 625 a7.63
P 21 0 B0 PR o T i e L e s e L R L 21,083 27.02
Eroen $1C00 00 Weima . oo i el T e R R R e e e e e mrm‘!i 13.19
Frroe 4110 B0 Pl T T e R L e L e 5,212 fi. 40
& From 51 to 60 years.......... LS e R R R R LR A W 2,482 2. 86
L, o e e e S T R S R B R R RAL 109
Unoladiad. ... o . T e A T e TR s e S 661 .61
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The groups formed by the patients whose ages are between 10 and
20 and 21 to 30 give a total number of 52,608, or 64.65 per cent of
the whole number treated.

The young, as we said in our last report, furnish the greatest num-
ber of patients.

Thus it is the laboring classes, those who must give vitality to the
industrial progress of the island, who, gravely menaced by this para-
sitic disease, invade our dispensaries and demand that which their
experience shows them will result in the upbuilding of a failin
strength and a cure for their semi-invalidism. Anyone who has ha
an opportunity to observe the daily labor of a station will be con-
vinced of the fact that hundreds of men desirous of strength to earn
their living are thus returned to their labor, and that those men, al-
though in the flower of their youth, were previously unable to yield
the full value of a day’s work.

In our last statistics the percentage of young patients was 58.25
per cent, the difference being very little between this figure and that
obtained this year.

The patients under 10 years show a percentage (11 per cent) almost
equal to that offered for the same class of patients in the past fiscal
year (9.99 per cent).

The patients whose age is between 31 to 60 and those over 60,
taken as a whole, give a percentage of 31.64 per cent in 1906-7 and
23.54 per cent during 1907-8.

The total number of patients treated this year, classified according
to the intensity of the disease they presented, gives the following
percentage for each class:

Per cent.
PRy g et e b, S IR W o o ARl i s AT e e o D 3.71
P R LS e S 5 T U el A YA e S A T 18, 39
Medium .coaee.o e 49, 32
IRl f T oyt e e AR PR e R e e e R R o e e e o e e W =3 53
Fory INDEEa. e o o R L R T R 4. 26
R e e e e e i ld .79

The relation between these percentages and the result of the treat-
ment has not been estimated, but the figures are almost the same as
those obtained last year.

As to the results of treatment, 25,757 were entirely freed of uncina-
rie and reached a normal percentage of hemoglobin: 16,192 have
been considered as practieally cured or freed of all evidence of dis-
ease and almost entirely liberated of their uncinarize. That means
31.65 per cent for the former and 19.89 per cent for the latter, a total
of 51.54 per ecent cured.

The number of those who abandoned treatment, after having re-
ceived more than 2 doses of the anthelminities employed, and who
were therefore improved, as explained in a previous report, amounts
to 12,203, or 15 per cent of the total enrollment,

Ninety-three, or 0.12 per cent of the total number of 81,375, died
from uncinariasis. There were no other deaths among our patients
save these,

Of course, the mortality that our statistics show does not represent
the total mortality from uncinariasis in the entire island, because
this data is only from towns where stations have been working, and
the number of these is but 35. Nor can this mortality be considered

TT709"—8, Doe. 808, 61-3——15
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absolutely exact for the very towns where there has been a station, for
some deaths ocenrred in patients that were not treated at the station
and who were not enrolled there,

But even with these exceptions the mortality from this disease has
fallen considerably in the statistics furnished for the entire island.

We are indebted to the honorable superintendent of health for the
following table of deaths from anemia occurring in the island from
1900 to 1908, and these firures demonstrate in the clearest manner
E{fm‘ we have succeeded in combating the mortality from this
ci=ease.

Statement of deaths from ancmic from 15900 fo 1908,

R Uk L TS N T SE B T N L TS P e X Ly T e )
B o e e e i T e T e T i,

B e B B i ST e e Do e el BRI e e et e e e S 6.3384
1903 ____ e B e A e e e i T AT NI NS W S Ve
TR e el e e e e e R T F e S R 4, H63
1|77 e S T R S e T R B S R Do ened SRR SR 3, 769
1By D DU SR PV SOU-I S ol SRV S e e O o SRl L T L 1, 134
IR e s s e T i ek 1,785

At the close of the fiscal year 1907-8, 26,569 patients were reneivin%
treatment at the stations, this ficure being 32.65 per cent of the tota
number of the patients enrolled during the whole year.

Number. | Per cent.

Cured. .. ... 2 o ] [ T

Practically cured... .. e ; e R R e e B l[‘rtl‘ﬂ 51. 54
Improved. . ... T P o e 12,203 15001
et Erahtame g . o s e Sl e e A e e e sl 26, 560 3265
Died......ocon. : el B sl b Sl R 03 .12
B L [ (e e P R Ee S e i Ty Dy e B R B 56l . G

81,575 |

The list of towns where the stations have been open, and the num-
ber of weeks each station has been working, are registered in Table
No. 1, where the records of visits made by each patient may also be
found.

This summary shows that the attendance has been equal to that of
last year, and had we recorded the final visit made by each patient
before being certified as eured, this figure would be over 500,000,

In preparing these statistics we have not included the patients who
were under treatment on June 30, 1907, and either cured or died
during the following year. Table No. 3 is the record of these patients
(those under treatment on June 30, 1907), the stations attended by
them, and the results of treatment.

As no provision was made in the budget for the fiscal year 1908-9
for the continuance of our campaign against uncinariasis in Porto
Rico, the commission, with the consent of the honorable governor.
ordered that all stations be closed on June 30, 1908. It was also
ordered that such medicines as remained on hand in each station be
delivered to the alealdes, to be used by them for the continuance of
the treatment of the poor patients of the municipalities, and that the
medicines stored in San }Jmm? Mavagiiez, and Ponee be distributed
among the municipalities for the purpose above referred to,
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Tt was also ordered that the laboratory supplies and other property
of the insular government used in the oflices of the commission be
delivered to the municipal authorities, to be held by them on memo-
randum receipt.

The lack of appropriation to carry on the work being known, the
commission considered it pertinent to ask the opinion of each muniei-

ality where a station had been open eoncerning the work performed
wy such station. The answers received from the municipalities are
printed in the last part of this report. Ounly two are translated into
the English language, as they are fair examples of the rest, and are
as follows:

EESOLUTION TPASSED RY THE MUNICIPAL COUNCIL OF COAMO PETITIONING THE
LEGISLATIVE ASSEMBLY OF IORTO RICO TO CONTINUE THE WORK OF TIHE PORTO
RICO ANEMIA COMMISSION.

The mayor, D. Manuel Betances, addressed a message to this council, as
follows:

“It is to be regretted that the legislative assembly of Dorto Rico failed to
appropriate funds for the treatment of the thousands of safferers from anemia
when the efficacy of sach freatment in saving human beings from certain death
iz a matter of common knowledgze.

“0Of course after the stations which to-day exist have disappeared the
municipalities will have greater expenses to meet, for they will be obliged to
attempt as well ag they are able to complete the cure of those who are now
undergoing treatment and to take up new cases which will present themselves,
In my opinion, however, this will not give so favorable a result as that now
being attained, for at present there is an adeguate personnel and a supply of
medicine ample for all, not to mention the serupulons care with which records
of eases are being kept. Thisg could not be followed out in the future by the
municipality on account of the sums which it would have to subseribe to main-
tain the personnel.

“This honorable conneil will, T have no doubi, regret, as do I, the cessation
of the work of the anemia commission and its stations, and should frame a reso-
lutiom in which the necessity for its confinnance shall he made elear. ‘This
resolution should be addressed to the honorable governor, who has authority
to convoke a Special seszion of the legislative assewmbly, amd can interest thai
bady in appropriating an amonnt at least equal to that appropriated for this
object for this fiscal vear, 1907-1905.

“A copy of this resolution should also bhe gent to the honorable speaker of the
house of delegates, the honorable president of the executive council, and to the
honorable president of the anemia commission,

“ It 18 munecessary to call attention to the value to this country of the work
this most worthy commi=sion is at present doing, and would do in the foture, in
converting an untold number of helpless sick men into sirong and active
laborers, thus economizing monevs which can be applied to new necessities of
the towns."

Therefore, in view of the universally acknowledged benefits derived from the
work of the anemin commission of Porto Rico by our laboring classes; he it

Resoleed by thizs eonncil, (1) That this council unanimously agrees to all
that is recommended by (he mayor, Ih Manuel Betances, in the above messame ;

{2) That it respectfully prays the honorable governor and the Legislative
Assembly of T'orto Rico to take action upon this most important matter as
affecting the health of a people;

(3) That certified copy of this docnment be fransmitted to the honorable
governor, the president of the houge of delegates, the executive connedl, and the
anemia commizsion,

The secretary subseribing this doeument certifies that it is a copy of the
resolution passed by the municipal couneil of Coamoe in it ge=sion of the 10th of
April, 1908, approved by the mayor the 14th day of the =ame month and year.
And to this I do subseribe these presents in Coamo, the 15th day of April, 19408,

HErIBERTD B. FoONTANES,
Becretary of the Wanicipal Council of Coamo.
A true copy:
CLOTILDE APONTE,
deting Mayor of Coamao,
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THE RESOLUTION ADOPTED AXD APPROVED BY THE MUNICIFAL COUNCIL OF JUNCOS
IN ITS REGULAR BESSION' OF THE 23D OF APRIL, 1908,

A letter was read from Dr. P. Gutiérrez Igaravidez, president of the anemia
commission, addressed to the alealde and referred by him to the conneil, in
which he states that no appropriation was made in the last session of our
legislature to continue the work against anemia In Porto Rico, and that on this
aceonnt the commission was obliged to terminate its labors, cloging the stations
on the 30th of June, e alzo desires to know if, apart from statistical data sent
the commission, this municipality has derived any benefits in the matter of
public charity from the anemia station which has been working here: if, in a
reneral way, the health of the municipality, that of its working classes, has
bettered sinee the siation was open to the publie, and if, in comparison with
previons years, the mortality of the adult population has diminished.

The council is surprised that the legislature has not appropriated any funds
for the continuance of this work in the coming fiscal year, and believing the
snapension of the work of these stations to be a true misfortune to our rural
population, decides, at the suggestion of the president of the council, Sefior
Delgado, to inform the president of the anemia commission that the work of
this station has been productive of great economic benefit becaunse, had it not
existed, we would have had to considerably inerease our budget for public
charity in order to attend to the treatment of thousands of persons among our
rural population suffering from the anemia produced by the parasite * unei-
narda,” who to-day enjoy good health, For this reason the health of the munie-
ipality has been decidedly improved since the opening of this station, and it
would have lowered the mortality considerably among our adualt population had
thiz not been unusually increased in the last two years. The council decides to
take action in order that the service of the commission for the snppression of
anemia in Morto Rico may not cease and adopts the following resolution :

“RESOLUTION BESPECTFULLY PRAYING THE HONORABLE GovERNOR OF PORTO
[tico, IF HE THINEKES IT FOL THE GENERAL GOOD, TO CONVORKE THE LEGISLATURE IN
SPECIAL SESSION FOR THE PURPOSE OF PASSING A LAW PROVIDING FOR THE CON-
TINUVANCE O0F THE WORK OF THE (COMMISSION FOE THE SUPFRESSION OF ANEMIA
1% IM'orro RIco BY APPROPRIATING THE NECESSARY FUNDS,

“Whereas a great part of the rural population of the island suffers from
anemia, a disease caused in the majority of cases by the parasite * uneinaria’;

“Whereas the cause of this variety of anemin bhas produced innnmerable
vietims among the ruval population, until in a happy bour the remedy was ap-
plied which destroyed the disease-producing organism and converted indi-
vidualz who were dragging out a life of sufMfering and misfortune into strong
and healthy men and women ;

* Whereas in order to consummate this magnificent result anemia stations
were established, provided with intelligent personnel, apparatus, and medicines;

“* Whereas the Legislature of Porto Rico in its last session failed to sustain
these stations for the coming fiscal yvear, 1905859 ;

“ Whereas these stations have saved thousands of persons from death, giving
them health, and with this energy, strength, and contentment, these individuals
having been previously weak and ill developed, for whom life was a burden;

“ Whereas {here are still many thousands more in the island attacked by
thiz cruel infirmity

“Whereas it is humane to continune the beautiful weork of charity begun
until this great afMliction digappears from among us, a scourge that so pitilessly
invades onr rural population

“ Whereas the chief duty of a wise and honorable administration is to wateh
over the health of the people, because a sickly people lacks energy and initia-
tive, and thus can be neither free nor prosperons;

“Whereas the municipalities of the island are absolutely unable to meet the
expenditures which this anemia occasions, because the amount devoted to pub-
lic charity iz too small and is intended for the treatment of other ordinary
diseases ;

“ Whereas one of the real and positive benefits that the change of sovereignty
has brought the island is the founding of the stations for the suppression of
anemia in Porto Rico, and this benefit we should try to preserve forever:
Therefore, e it
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“Resolved by the muncipal council of Juncos, (1) That this council address
to the honorable governor of PPorto Rico their respectful request that he con-
voke the legislature in special session to pass a law providing that during the
fiscal year 19039 the commission for the suppression of anemia in Porto Rico
be continued, appropriating for this end the necessary funds;

“(2) That the assistance of the municipal councils throughout the island be
golicited, that they may address similar requests to the honorable governor of
Porto Rico, founding their request upon bases similar to these herein ex-
pounded :

“{2) That as soon as this resolution be approved by the honorable alealde,
he comply with the provisions of section 1, providing the honorable governor
with certified copies of the same:

“(4) That in order to comply with the provisions of section 2 certified
coples be provided the other municipal councils of the island;

“{5) That this resolution take effect from the day of its approval.”

MNARCISO VARONA SUAEREZ,
Becretary of the Municipal Council of the Town of Juncos,

I certify that the preceding resolution was adopted by the municipal couneil
in its session of the 234 of April of this month, and approved by the alealde the
25th of the same month. And in order to comply with its provisions, I make
the aforesaid copy for Dr. P. Gutierrez Igaravidez. president of the anemia com-
mission, this 27th day of April, 1908,

NarcIso VARONA, Secrefary.

A true copy. "
AEEBERASR,

Of the $60.000 appropriated for the work of the commission in this
year's work, $56.950.57 has been expended:

L ST G e S e Ao o e S SRS e e o i e G 243, 666, 81
MBRARCIER, i R ADE D
B e TR AT g) | TR o 1 . o S S S e 8 O R SRS 1, 225. T2
A h e e ey e DR R T S e T PO R N B 4=00, 65
Daboratory and s equipment o 8231.73
T e N S 1, 366. 36
et A - releEraph e 407, 07
Expenses incident to inspection in towns and other officlal trips-—- . 280, 25

66, 960, 57
T I e e L e e G, (0. 00

Balenee on hand in treasury of fsland o ____. -  3.0(M0 48



THE FIFTH REPORT; RENDERED BY THE DIRECTOR OF THE
“ANEMIA DISPENSARY SERVICE,” SUCCESSOR OF THE PORTO
RICO ANEMIA COMMISSION.

COMMBENTS UPON THE WORE OF 1008-9.

In this year the commission was disbanded, and an anemia dispen-
::;urF Isla'rvis:e took 1ts place. Its report is short and is reproduced
in full.

A separate report was not made, as the service was made one of the
subbureaus of the bureau of health, in the department of health,
charities, and corrections. Its director was Dr. Pedro Gutierrez
Igaravides.

Rerorr or toe Direcror or THE ANeEMIA IISPENSARY SERVICE OF
Porro Rico, 1909,

AN ACT Tao provide for the continuation of the work of the suppression of tropical anemia,
or uncinariasis, in Porte Kico.

Be it enaeted by he Legislative Assembly of Porto Rico:

Srerion 1. For continuning the work of suppressing the disease known as
tropical anemia, or uncinariasis, there Is hereby created a special medical or-
ganization to be designated as the anemia dispensary service, which shall be
composed of a divector, who shall be a gualified physician, and. such number
of physicians, residents of the several municipalities wherever possible, as
will be necessary (o provide the necessary medical personnel for dispensaries
for the prevention and treatment of uncinariasis. The director shall be ap-
pointed by the director of health, charities, and corrections for a term of two
yvears, and until otherwise provided by law shall receive a salary of two thon-
gand and five hundred dollarsg per anmmmn,.  The phyziciang zhall be =zelected
by the director of the anemina service and shall receive an annual salary not
exceeding four hundred and eighty dollars each. The municipalities may also
appoint one assistant for the physician, at such =alary as may be fixed by the
respective municipal councils,

Sec. 2.0t shall be the duty of the director to use all means in his power to
prevent, combat, and exterminate the disease known as uncinariasis in Porto
Rico, and for the purpose he iz directed and authorized to establish and main-
tain a central office for the administration of the work, with the following
assistants: One chief clerk, at nine hundred dollars per annum: one shipping
clerk, at s=even hundred and twenty dollars per annum ; one typewriter, at three
hindred and sixty dollars per annum ; and one messenger, at two hundred and
forty dollars per annum, all to be appeointed by him according to the civil-
gervice lnws and regulations of Porto Rico, It shall be the duty of the director
to establish a station for the carrving on of the work in all municipalities de-
giring to take advantage of the provisions of this act, anid stations to be in
charge of the physicinn appointed, in accordance with this act, with supplies
and medicines provided by the insular government.

Any of the municipalities of Porto Rico as are willing to cooperate in the
work according to the provisions of this act. by furnishing a suitable building,
shall be aceorded a dispensary and the services of a physician.
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Sec. 3. It shall be the duty of the physician designated for a town wherein a
dispensary may be established under the provisions of this act to personally
superintend the treatment of all cases presenting themselves, and he shall be
responsible to the director for the care of the sick thereat and for the efficient
administration of the dispensary. The assistant who, as far as possible, shall be
a practicante, shall render all such services as may be reguired of him by the
physician in charge of the dispensary, in accordance with such regulations
a8 may be issued by the director for the rendition thereof,

Sec. 4, It is hereby expressly provided that the provisions of section 177 of
the political code are hereby suspended in so far as to permit * médicos titu-
lares " already paid by the towns to receive a further compensation from the
insular government for the work above stated.

Sec. 5. In each municipality wherein a dispensary may be established there
ghall be ereated an advisory board, composed of the alealde, the health oflicer,
or a pharmacist, and president of the school board of such municipality, whose
duty it shall be to inspect and report to the director upon the work of the dis-
pensary at least once each month, with recommendations which in their opin-
lon could be adopted for the more perfect working of the =aid dispensary.

Src. 6. The work of the organization herein crented shall be nnder the direct
supervision of the director of health, charities, and corrections, whose approval
of all regulations of the service, of appointments of physicians in charge of
dispensaries, and the expenditure of money placed under the direction of the
director of the anemin service ghall be reguired.

No money shall be expended for the construction, rent, or repair of buildings
to be oceupisd as dispensaries, but in case of necessity the director of the
anemia service may select and lease such gquarters for the cenfral office as may
be deemed necessary.

SEc. 7. The director of the anemia service, in order to carry out his work,
shall receive the cooperation and assistance of the officers of the bureau of
health of the insular government.

Segc. 8. All property that has been aequired heretofore by the Iorto Rico
anemia commission and belonging to the people of Torto Rico, including the
records of said commission, shall be turned over to the director of the organiza-
tion hereby created and shall by him be utilized where it may best serve the
interests of the service for the diagnosis and treatment of patients or for the
investigation of problems of scientific “importance =0 as to acquire a better
knowledge of uncinariasis.

Sec. 9. To earry out the purposes of this act there is hereby appropriated
out of the moneys in the treasury not otherwise heretofore appropriated, for
the remainder of the fiscal year ending June thirtieth, nineteen hundred and
nine, the sum of thirty-seven thousand five hundred dollars, or so much thereof
a8 shall be necessary.

Sec. 10. That * An act to create a permanent commission for the suppression
of uncinariasis in Porto Rico,” approved March eighth, nineteen hundred and
six, and an act amendatory to the same. approved Mareh fourteenth, nineteen
hundred and seven, and all other laws or parts of laws in conflict with this
act are hereby repealed.

SEe, 11. That this act shall take effect from and after the first day of Octo-
ber, nineteen hundred and eight.

Approved September eighteenth, nineteen hundred and eight.

8ax Juan, P. R., June 30, 1908,

Sm: T have the honor to submit herewith the annual report of the anemis
dispensary service for the fiscal year 1909,

In aceordance with the provisions of “An act to provide for the continuation
of the work of the suppression of tropical anemia in Porto Rico,” the director
of the anemia dispensary service addressed on October 8, 1908, a circular letter
{o the alealdes of the several cities and towns of the island informing them of
the new organization of the bureau and that work would be started at once,
according to the provisions of such act. The sections of the act that made
reference to the municipalities were copied in the eirenlar letter.

All the cities and towns having enjoyved the benefit of a station during the
past fizeal year asked for the granting of a digpensary, and the remaining towns
sent nlso their petitions, every municipality making the offer of proper quarters
for the dispensaries,
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Therefore the 35 stations closed on June 30, 1908, when the permanent com-
mission for the suppression of anemia was discontinned, were reopened on
November 1, 18908, and the number was gradually increased to 59, lociated in
the following towns:

Adjuntas, Aguadilla, Aguas Buenas, Aibonito, Afiasco, Arecibo, Arroyo, Bar-
ranguitas, Rarros, Bavamon, Cabo Rojo, Cagonas, Camuy vy Quebradillas, Caro-
lina, Cayey, Ciales, Cidra, Coamo, Comerio, Corozal, Fajardo, Guayama, Gurabo,
Hatillo, Humacao, Isabela, Juana Diazx, Jayuga, Juneos, Lajas, Lares, Las
Marins, Loiza, Manati, Maricao, Maunabo, Mayaguez, Mocn, Morovis, Naguabo,
Patillag, Peiinelas, Ponce, Rincon, Rio Grande, Rio Pledras, Sabana Grande,
Halinas, San German, San Juan, San Lorenzo, San Sebastian, Toa Baja, Trajillo
Alto, Vega Baja, Yabucoa, Yauco, Vieques, and Vega Alta.

The inseription and treatment of patients in the several digspensaries was the
sapme ng that adopted by the anemin eommission in their dispensaries, with the
difference that the forms were supplied with colored cards for patients coming
for the first time to the dispensaries, the white cards being reserved for those
who were previously registered, and after being examined by the physician,
had received medicines. The inscription of old patients as new ones was thus
prevented.,

The iotal number of patients of the first class, vizg, those coming for the first
time to the dispensaries during this fiscal year, was 54,725, and of those who
applied for treatment in past vears and came to continue same were D159,
making a total of 63,5534 persons attended in the B9 dispensaries of the service.

The model of statistics adopted in the dispensaries was the same as that
used by the anemia commiszsion in the preparation of its last report, and the
classification of cas=es hag been made easier.

The patients treated during past years and classified in the last report of the
anemia commission have now been classified in regard to their cure, as shown
in the appended exhibit.

The totnl numhber of patients was 54,725, of whom 27,0206 were male and
27.099 female, According to these figures the percentage of the former was
4009 per cent and of the latter 50.61 per cent. This is the first time that a
difference in favor of females is shown in the statistics of this work.

In the classification of patients as to color, the following figures were
obiained :

| Number. | | Per cent.

White a.tl.cntﬂl 44,453 8. 19
e P o s Tt L e T L e e e T e : 10, 202 1881

The classification of the 54,725 patients as to age gives the following fizures:

Number. | Per cont.

T - o e e e e i e i, G068 12.19
T AT e e L i b At Nt e Wk o e e e s s O L e | I R TICRA 37,09
e 21 diyears. - ST R TRe ] el e T e Dk e 14&]6 26,60
R e S e e A e 7,518 13. 74
e B e e e o e B el A o 3,054 . 5b
O G o0 B B e e e e e o e el s e 1,520 207

S0 87

Bl T T o o

The groups formed by the patients whose ages are between 10 and 20 and
between 21 and 30 give a total number of 34,905, or 63.78 per cent, of the whole
number treated. In the last statistieal report the percentage of this group was
G4.65 per cent, or 0.87 per cent only, over that obtained for this year. Tkis high
perceniage gives always about the same figures, because men and women whose
age is between 10 and 3ﬂ are those more in contact with the sources of infection.

By a comparison of the percentage given by patients under 10 years, 31 to 40,
41 1o 50, 51 to 60, and over 60, with that of same groups in the last statistics,
we can observe what very little difference there is between the corresponding
figures,
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As to the clinical form or intensity of the disease, the patients are grouped in
the following manner :

Patients. | Per cont.

L e e e s S O P | I 10, 720 19. 589
T e L T o) 4,48 44. 310
Intense. . R A A i R i S e e e e L e s S i e b i [ L 29. 953
?erylnt-mso 3,344 6. 111
T i e e e e e R e S S e e el 4 007

As to the resnlts of treatment, 15972 were cured and 6.734 practically eured.
That means 24.19 per cent for the former and 1230 per cent for the lutter, a
total of 22706, or 41,498 p&r cent of the total enrollment,

The classification of the 54,725 cases, according to the resulis of treatment,
are;

Cases. | Per oent.

Gumdmdpmllﬁllr{-umi e B i A T e e e o e (e i L 41. 498
Improved. 7,344 13. 418
Undert.reutme-nt e T S L e T sl e e e et ) g 44,998
bnulﬂsﬂl’md ......................................................................... 3 . 00l

The appended exhibit shows that of the 9159 patients receiving treatment or
who were attended at the dispensaries during the past year, 2,577 were cured,
1.353 were practically cnred, 1,039 improved, 4,182 remained under treatment,
and 8 died.

The expenses of the service consisted in the payment of salaries, the purchase
of medicines and microscopes for towns that had none, the total being $32.3060.91,
The per capita expense shows an average of 51 cents,

P. GUTIERREZ IGARAVIDEZ,
Director Anemia Dispensary Serviee.

The IDigecTor oF HEALTH, CHARITIES, AND CORRECTIONS.
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Number of patients who were under treatment at the close of the last fiscal year
and ginee cured, practically cured, under treatment, ceased to return, and died

during this year,

Practi- | Under | Ceased
Dispensaries, Cuared. Ballg treat- 10 .
o E ment. return.
R e T e L e o7 L] T
Afuad:lhu 28 a3 ARE
T T e e e i Ll i 2 21 191
ﬁﬂm... 30 101 4306
T 1 R O R e e G S G |. Fai | e
5]y - R R L S e T e R e R R | 42 e 2.
Babo R T R e e e 2 44 (i
Camuy vy Quebradillas. .. ........coccvoiaiiiia i dnana ars 47 il
B g e R e e Tl a0 5 2
T R B e i 20 o= 750
R e 10 3 44
Coamyg. . 10 13 14
LB 1s]Ln b o S R e e e 232 a7 a3
L e 1 e e g e 251 155 05
R e e G 2 12
R 1T 80 | e e e e 9 38 a5
L 1Ty oy B e 2 &
g | e e e e e R R [ e 4
8RR T T e T e e e e e e e e S R - [ [N | et ) e T
B it el T S e e e e L R 5 11 i
IANR IR RE: - frseadion e T e e 155 63 75
T EAR L e g B e e e S e s 153 117 ]
RN s e St T S s Lo R H 22 16
E{MHﬂﬂM 1 24 35 :
ame an s b SR BR v el e RS- Daed. udl] R Jo e 3 .
MRnRE oo e e e e ] 212 47 1,271
Marican. .... 26 101 53
Maunabo.. 3L 15 10
Moca...... 2 15 e
Patillas. - | 40
uelas. . 5 48 a5
...... L] 137 o7 .
Tilo Pledras 26 1) (R oEE e | i [
L 1 T e i ey ey PR | o 5 bieaisasi
Ban Germii. .....oounans 107 49 i L] (R
Eoan Sebostian........... i | fih 33 L R
B e AR e T e 44 i1 a3 18 1
R O e s T s r o s - A g a8 ' gl
AN 0 S st e e e L PR e e (] 7 158 " ) [t
2 11 21 e N R R i 2 B57 1,353 4,152 1,0 8




SUMMARY OF FORTHCOMING REPORT FOR 1909-10.

(Dr. Pedro Gutierrez I'saravidez, director of the service.)

AN ACT To promote the study and prevention of tropieal and transmissible diseases,
and to continue the work of suppression of uncinariasis,

Be it enacfed by the Legislative Assembly of Porte Rico,

Secrion 1. For the purpose of fostering the study and measures tending to
prevent the tropical and transmissible diseases in this island and of continuing
the work of stamping out the diseaze known as tropical anemia or nneinariasis,
there shall be created by this act, in the department of health, charities, and
corrections, a special medical service, to be known as tropieal and trans-
missible diseases serviee, consisting of a director, who shall be a licensed
physician, and of such expert and clerical force as may be considersd necessary
for the administration of said service, and of as many physicians as may be
necessary.

Sec. 2. The director of said service shall be appointed by the director of
health, charities, and corrections, and shall hold office during good behavior
- ag provided by the ecivil-service act, and, until otherwise provided by law, he
shall receive a salary of three thousand dollarg per annum. The director of
the service shall appoint, by competitive examination and in accordance with
the civil-service act, a pathological physician for each one of the seven districts
into which the island is divided, with an annual salary of one thousand five
hundred dollars, and as many physicians as may be necessary to install and
direct the dispensaries in those towns where they are most needed, in the
opinion of the director. The salary of these physicians shall be determined by
the director according to the work assigned to each physician. Said patho-
logical physician shall have all the powers and perform all the duties provided
for by section § of the act entitled “An act to anthorize the director of health,
charities, and corrections to contract for the care of tuberculosis patients in the
hosplitals and sanatoriums of the antituberculosis league, and for other pur-
poses,” approved March eleventh, nineteen hundred and nine.

The director of the service shall also appoint, under the civil-service acts and
regulations, an assistant to each district commissioner, with a salary of three
hundred dollars per annom,

Sec, 3. It shall be the duty of the director of the tropical and transmissible
diseases service to use every means at his command to prevent, fight, and
stamp ont the disease known as uncinariasis, and to divect his own endeavors
and those of the commissioner and other physicians of the service toward the
advancement of the study and investigation of tropical and transmissible dis-
enses, examining and colleeting specimens, preparing statistics of diseazes and
deaths, and giving out such information as will offer the means to know and
avoid said diseases, for which purpose he is charged with the creation and
maintenance of a central office for the administration of the work, with the
following as his assistants: A bacterlologic physician, who is to be an assistant
to the director, with a salary of two thousand dollars per annum ; a chief clerk
at one thousand dollars per annum ; a clerk with a salary of nine hundred dol-
lars per annum; a physician, assistant director, at one thousand two hundred
dollars per annum ; a clerk with seven hundred and twenty dollars per annum;
a typewriter with six hundred dollars per annum; a messenger and laboratory
servant with three hundred and sixty dollars per annum; all of whom shall be
appointed by the director of the service, under the provisions of the civil-service
act and regulations of Porto Rico.

Sec. 4, It shall be the duty of the director to open four dispensaries at the
capitol in towns of each district, whose municipality shall furnizh suitable guar-
ters for the installation of an office and as many other dispensaries as may be
required to meet the needs of the service in different towns of the island.

ann
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Sec. 5 The district physiclans and the other physicians attached to this
service shall carry out all the instructions originating from the director of the
gerviee and shall be responsible to the director for the medicines and other
supplies intrusted to them,

See, 6. It is hereby expressly provided that the provisions of section one
hundred and seventy-seven of the political code are hereby suspended in so far
as to permit * médicos titulares™ already paid by the towns to receive a further
compensation from the insular government for the work above stated.

Sec. 7. In each munieipality wherein a dispensary may be established there
shall be created an advisory board composed of the alealde, the health officer,
or a pharmacist, and the president of the school board of such municipality,
whose duty it shall be to inspect and report to the director upon the work of
the dispensary at least once each month, with recommendations which, in their
opinion, conld be adopted for the more perfect working of the said dispen-
sary: Provided, That at the end of the fiseal vear the consulting board shall
send to the director of the tropical and transmissible diseaszes service a
report of the work done by the local dispensary stamping out uncinariasis,
including a project for the construction in the fields of Porto Rico of rustie
cesspools, which economically but effectively shall prevent the spreading oot
of materianls serving as vehicles of contagion.

Sec. 5. The work of the organization herein created shall be under the direet
supervision of the director of health, charities, and corrections, whose ap-
proval of all regulations of the service, of appointments of physicians and
assistants, and of the expenditure of money placed under the direction of the
director of the tropical and transmissible diseases service shall be required.

Sec. D, All the property and files acquired by the director of the anemia
gervice, under the provisions of the * act to provide for the continuation of
the work of the suppression of the fropical anemia or uncinariasis in Porto
Hico,” approved September eighteenth, nineteen hundred and eight, and those
acquired under this act for the same service shall be turned over to the
director of the tropical and transmissible diseases service, and shall by him
be utilized where it may serve the interest of the service and in compliance
with the provisions of this act: Provided, That for the purpose of completing
the clinie laboratory to be used in this serviece the director thereof is hereby
authorized, on the approval of the director of health, charities, and corrections,
to obtain from the insular chemical laboratory such apparatus and utensils
as may not be necessary for the investigations of the sald laboratory.

Sec. 10. No money shall be expended for the construction, rent, or repair of
buildings to be oceupied as dispensaries; but the director of the service may
incur such expenses a8 may be found necessary for the establishment of their
office and Ilaboratory.

Sec. 11. To earry out the purposes of this act there is hereby appropriated
out of any money in the Treasury not otherwise heretofore appropriated, for
the fiscal year ending June thirtieth, nineteen hundred and ten, the som of
thirty-six thousand dellars, or so much thereof as shall be necessary.

Sec. 12, That an “act to provide for the continuation of the work of the
suppression of tropical anemia or uncinariasis in Porto Rico,” approved Sep-
tember eighteenth, nineteen hundred and eight, and all other laws or parts
thereof in conflict with this act are hereby repealed.

Sro, 13, This act shall take effect after the first day of July, nineteen hun-
dred and nine,

Approved, March 16, 1908,

The legislature of 1909 modified the law by which the anemia dis-
pensaries were governed and, with the ﬂhf.ﬁl‘:t of extending the in-
vestigations so far made into a broader field of action, passed a law
“ to promote the study and prevention of tropieal and transmissible
diseases and to continue the work for the suppression of uneinariasis.”
This law had two objects:

1. The organization of sanitary distriets for the investigation and
prevention of those diseases, placing a physieian in charge of each,
who should be specially fitted for laboratory work and to whom the
various municipal physicians might apply for a microscopic corrob-
oration of their diagnoses.
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2. The establishment of central or departmental stations for the
direction of the uncinariasis work, which was being carried on in the
dispensaries of the subsidiary towns, and the supply of such dispen-
saries with medicine and other necessary articles.

To direet this work, a central office was established in San Juan,
with its bacteriological laboratory, where investigations could be
made which required a special technique and special apparatus not
in current use in a clinical laboratory.

In accordance with this law, and after competitive examination,
seven physicians were appointed for the seven districts of the island
and one bacteriologist for the central office. Under the seven dis-
triet chiefs were 55 anemia dispensaries, which treated, in all, 37,880
persons, in addition to 9,862 remaining for treatment from last year.
The district chiefs were required to open their offices in the district
eapitals, San Juan, Ponce, Mayagiiez, Arecibo, Aguadilla, Humaeao,
and Guayama. These offices were dispensaries for out-patients suf-
fering from uncinariasis and from tuberculosis and were, in addition,
laboratories for such other investigations as might be required of them
by municipal physicians.

Here bacteriologic examinations of sputum were made for cases of
suspected tuberculosis, with a physical examination of the patient,
his inseription on a elinical eard separate from that used for other
diseases, and in case of a positive finding, his treatment and neces-
saries for the avoidance of contagion, such as pocket spit cups, anti-
se%ics for the clothing, and personal utensils, ete.

ach dispensary had a visiting nurse for tuberculosis ecases, who
went from house to house where patients under the care of the dis-
pensary physiecian reside, taking care to see that remedies applied and
personal hygiene prescribed are properly applied and superintending
the execution of measures counseled for the prevention of the disease.
This nurse carried her record of daily work to the district physician.

The service had also under its eare the matter of admission to and
discharge from the sanatorium of the Antituberculosis League of
Porto Rico.

At the end of the fiscal year the district chiefs were required to
make a visit of inspection to each one of the towns in their jurisdic-
tion, and the service thus knows fairly well the conditions under
which this new sanitary movement is developing and how the first
steps are being taken in the struggle against anemia and tuberculosis.
The service finds that it has about systematized microscopic examina-
tions, serum reactions, and other duties of a clinical laboratory re-

uested of the district and central laboratories by the physicians of
:]lm island and feels that it has responded with efficiency and prompt-
ness to the demands made upon it. The medical officers of this sery-
ice have thus aided the bureau of health of the island without inter-
fering with its jurisdiction, and yet have investigated all diseases
which have from time to time appeared or which have heretofore
existed on a large scale to constitute a menace to the public health,
recommending the preventive measures to be taken in each case,

In brief, the service of tropical and transmissible diseases came into
the publie life of Porto Rico—

(I) To supply the bureau of health with a corps of physicians
gsgpecial]y trained in the pathology of tropical and transmissible

1seases,
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(2) To facilitate to the medical men of the island, especially to
those practicing in the little towns and the country, a means for
mieroscopie corroboration of their diagnoses.

(3) To establish dispensaries for the treatment of tubercular out-

patients, and thus give primary instruction in
visiting nurse to act as a special police for antitu

Eﬂphylaxis, with a

renlosis work.

(4) To continue the work of the extermination of anemia in nearly
all of the towns of the island by means of the dispensaries.

(5) To lay the foundations for a campaign for the prevention of
transmissible diseases, which should be the object of every modern
sanitary organization,

The summary of the cases treated in this year’s work appears in
another part of this work. The following is a list of the dispensaries:

Stations for the treatment of anemia in operation during the fiscal year 1909-10.

Estacion
Iataciion
Hataciion
. Estacion
Iataciion
Estacion
Estacion
Estacion
9. Estacidn
10, Estacion
11. Estaciin
12, Estacion
13. Estacion
14. Estacion
15. Estacion
16, Estacion
17. Estacion
158. Estacion
19, Estacion
20, Estacion
. Estacion
8% Estaciom
23, Estacion
24. Estacion
25. Estaciin
6. Estacion
27. stacion
28, BEstacion

00 =1 8 W 55 D =

de Adjuntas.
de Aguada,

de Aguadilla.,
de Aguas DBuenas,
e Aibomito.
e ATinsen,

de Arecibo.

de Arroyo.

de Barranguitas.
de Barros.

de Bayvamdn.
de Cabo Rojo.
de Cagnas,

de Camuy.

e Carolina,
de Cayey.

de Ciales,

de Cidra,

de Comerio.
de Corozal.

de Fajardo,
de Guavama.
de Guiinien.
de Gurabo,

de Humaceno,
de Isabela.

de Jayuya.

de Juana-I:z

20,
30,
31.
a2,
33,
34,
i
.
T
38,
o,
41,
41.
43,
43,
44,

Estaciion
Estacion
Estacion
Estaciton
Estacion

lataciin
Estacitn
Estaciin
Estacion
Estacion
Estaciin
Estacion
Estaciin
Estaciin
Estaciion
Estacion

. Estaciin
.. Estaciin

Estacion
Estaciin

. Estacion

Estaciin
Estacion
Estaciin
Estaciin
Estacion
Estaciin

e
e
e
e
de
e
de
de
il
e
e
e
e
de
e
e
de
de
de
de
de
de
e
de
de
de
de

Juneos.
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Lajas,
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Maricao,
Mannalbo,
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Moca.
Morovis.
Naguabo.
Patillas.
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Ponece,
Ouebradillas,
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San Germdn,
San Sebastifin,
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Vern Alta.
Vega Baja.
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Y aueo.
Lofza.



A PLAN FOR COMBATING UNCINARIASIS IN PORTO RICO.

While this is decidedly the most important chapter in this worlk,
after that which has gone before, there 1s no need to make it a leng
one, for the reports of the commission have clearly defined the
reasons for recommendations under this heading.

As in previous years, there are only two feasible means of control-
ling uncinariasis in Porto Rico:

1. By treating the infected.

2. By educating the pen!alu to avoid infection.

For now six years the Porto Rican people have sustained a special
medical service for the purpose of combating “ anemia,” The result
has been seen. DBut special medical services are expensive, and the
ereation of one medical service here and another there is a waste of
good energy, an unnecessary expenditure of money, and source of
friction leading to confusion of authority and loss of momentum.

From the very first the men who composed the commission were of
the opinion that this work should be undertaken by the insular health
service, but the lack of authority over local health conditions, the
lack of funds with which to work, and very many other important
considerations compelled us to advise a separate service. '\{'v now
renew our recommendation that the work against uncinariasis be con-
tinued in the future under a centralized organization, a department
of public health. Under anything less than a centralized health serv-
ice, whose officers are health officers of the varions municipalities, paid
by insular funds, and directed by a medical chief, the campaign
against uneinariasis would be more costly and not as efficient.

The unit best adapted for a successful attack upon the disease has
been the * anemia dispensary.” and every town on the island has had
one. From it has proceeded treatment of =ick and propaganda by
placards, pamphlets, and direct personal counsel to those who sought
their health at the station. Now, however, we feel that the scope of
this work must be broadened. If we compare the activity of a station
to-day with what it used to be in 1906-7 we will find a falling off in
the attendance. This is not due to lack of interest, but to the fact
that the dispensaries are beginning to exhaust the numbers of infected
in the regions they serve—regions whose radius is nsnally about 3
miles, althongh sick are still attracted from much greater distances
in individual instances at all stations, Thus the town and its near-by
barrios are freeing themselves rapidly of “anemia,” thanks to those
dispensaries. The great mass of anemics is now in the hills, where
only a tithe of the population have received treatment for uncinari-
asis on account of the distance to be covered to reach the station.
We are face to face with the absolute necessity for advanecing if we
ever expect to contribute in the labor of building up the agricultural
interests of the island, apart from the saving of life and the restora-
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tion to health of the most helpless portion of the population of the
island, which latter desideratum is alone enough to commend us to
put forth still greater effort.  We must go up into the hills by means
of an ambulant service and treat with these people in their PEE:pELtl'FE
barrios. As the work of the dispensaries should always remain the
unit upon which all local work will depend, these must be sustained,
but in order to avoid raising their cost beyond a figure which wo uld
not justify their continuance for I.'Il‘tlr_ll‘ml‘la'-".l‘-l alone, the control over
all transmissible diseases of the munici ).1llt3,' should be assigned them.
This is actually being carried out by Dr. Gutierrez, who, as chief of
the tropical and transmissible diseases service, is extending the sphere
of action of each of his dispensaries along these lines, with one dis-
trict chief to each of the seven districts in the island to supervise the
work. These dispensaries are to-day, and should be in the future,
true mission stations for hygienie reform.

The commission has literally revolutionized the system of medical
aid to the poor. Heretofore the medical officer of the town was
sought at all hours and in all places for a preseription. Thereafter
the poor pr ocured the medicine as best they could. It was the * pre-
seription,” however, that was prized. With the dispensary of the
commission came regular hours for consultation, surety of receiving
the medicine preseribed, and personal contact of the medical officer
with a group of people eager to learn how to avoid preventable dis-
ease, All of this really ]lght#nml the work of the doctor and assured
the patient of a place where he might conclude promptly with the
business that brought him to town.

Now, precisely the most important part of work tending toward
the ]n'erentmn of communicable disease is the educational feature
and such worlkk must be personal, direct. To succeed one must make
the dispensary attractive, one must listen attentively to each appli-
cant, that future confidence in the doctor be established. This mission
station for sanitary reform should be made the objective of every
man, woman, and (Il]]ll in the municipality when they want medieal
advice. If the case is such as to fall outside of those diseases which
are classed as transmissible they could easily be referred to the
municipal physician and the municipality could care for its case.
At this dispensary all deaths should be registered and thus more
accurate statistics would be obtained, as sueh registration could be
made at the fixed hours the physician in charge would be in
E‘lﬂ't‘]ldnll{‘l‘ The dispensary should be open at all times and two

“practicantes ™ (a title conferred whose value approximates that of
a sergeant of the Hospital Corps in our Army) should be connected
with it, one of whom should alwayvs be in attendance during the day.
The health officer of the municipality should spend at least two hours
of each day save one, in the :ll&ppmuly and those hours should be
fixed. On the excepted day this officer, accompanied by a practi-
cante and taking a portable microscope, thymol or beta- naphthol in
capsules, sodium ﬁltlplmte ready for dispensing in packages, and the
record cards necessary, should visit the barrios. It would be per-
fectly feasible for him to make out an itinerary covering all the
barrios in his jurisdiction, notifying the barrio alealde (barrio chief)
of the day and hour of his visit, and requesting that person to advise
all sick to present themselves at some specified place for treatment.
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Having held his little clinic, given a short talk on some branch of
preventive medicine, and notifying those present of his intention
to return, etec., he should devote the rest of the day in thoroughly
informing himself of the health conditions of the barrios he wvisits,
hearing complaints, visiting points of special sanitary interest, ete.

Thus attending to the needs of one barrio or even two one week,
another or others the next, he would, in two or three months, com-
plete his rounds. Of course there are municipalities which have
more than 12 barrios, and to such an assistant health officer should be
assigned. After the first visit of the doctor, who should in person
make the diagnosis and prescribe the treatment, the practicante
should return every 10 days to renew the medicine preseribed until
five doses of the anthelmintic have been administered, when the
patient should be either advised to await the return of the health
officer or, in view of much 1mproved health, be urged to visit the
dispensary in the town to verify his cure by a microscopic examina-
tion of the feces. In this manner an ambulant service could be sup-
plied at a minimum expense, the health officer would be brought into
imntimate contact with the people over which he is ﬂuppns&etr to-day
to exercise sanitary control, and the people themselves would be
instructed in the prevention not only DF uncinariasis but of all pre-
ventable diseases which threaten them, besides acquiring the habit of
looking to the health officer as the true guardian of their physical
well-being.

To make this hard service more palatable and to provide for nec-
essary expense of transportation, the health officer s:]hmllrl either re-
ceive for these trips a per diem allowance for expenses or his trans-
portation. The part of the planter in this work is a very important
one. Head as he is of a community of working people, his advice,
nay, his orders, would be far more readily obeved than statutes of
law. When the health officer effectually carries out his mission it
will not be long before we may see a little extra pay added to the
wage on condition that shoes are used. Indeed sllmfef-'. might easily
be kept for sale at cost price in the plantation stores of some large
estates.  Earth pollution will be restricted, inspection of huts will
be made, and a lively interest in the physical condition of laborers
will be the fruit of the labors of the municipal health officer, provided
that he will throw into it his personality and the cooperation of the
landowner be generously given him in his work. We are thoroughly
ut;'.npns-:{?fl to legislation which would attempt to compel the use of
shoes, and we are still in much doubt as to the form a law should take
prohibiting earth soiling. Our campaigns have always been made
with the good will of the Porto Rican people to help us. The time
is not yet ripe for punitive measures, and we would regret seeing a
Lﬂwkanaﬁted that would have to remain unenforced upon the statute

ooks.

. To repeat all other measures counseled for the prevention of un-
cinariasis in the reports of the commission would be to uselessly
consume time and space. If we have been able to make clear our
viewpoint, that it is preferable to induce people to do for themselves
what laws alone can not compel them to do, we shall feel that this
chapter has not been written 1n vain.

77750°—8. Doc. 808, 61-3——16
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APPENDIX.

The appendix contains the case histories of the patients who were
made the subject of special study in the first three years of the cam-

aign against uncinariasis, besides those of 1899 and 1902, which
E}rmml the basis for that eampaign. Those of 1809, 1002, and 1904
have already been published, but it is necessary for us to reproduce
them here, as they are not only out of print, but, as far as the most
important series are concerned, were given exceedingly limited cireu-
lation. The series for Aibonito and for Rio Piedras have never been
published and are really the most instructive, as they furnish data of
ereat value for any work which contemplates the treatment of large
numbers of sick as a means of eradicating the disease in its endemie
form.

There are over 30,000 clinical eards of our patients for 1905 and
1906, which are incomplete as to their detailed histories, but which
contain valuable etiologic data and which describe the system or
systems most affected by the disease, together with all unusual symp-
toms and a very full account of the treatment and the result obtained.
The compilation of this data is, however, a work of a long time, and in
the midst of a struggle to gain the mastery over an endemic that still
enslaves 300,000 people it is manifestly impossible to reflect very
long on what has been done in the past. The records are being kept,
however, and may some day be of interest. For the present needs of
this hurried compilation of our five official reports the following case
histories will be sufficient to very faithfully reflect the types of
uneinariasis which one may chance to see.
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Upon the study of these cases the anemia of Porto Rico was found
to be uncinariasis. Many of the details of the case histories are
omitted for the sake of brevity, but enough are retained to elucidate
each case. When the first blood records, ete., were made, the cause
of the disease was entirely unknown, and until the latter part of
November cardiac stimulants and iron and arsenic were the chief
drugs used. In a few recounts an instruetive lesson is given of the
futi‘[ity of mere “tonies” in unecinariasis. Later thymol began to be
employed by Dr. Ashford, but as he left the island in December the
succeeding history of these unfortunates i1s not known. All of the
cases were studied in November of 1899,

Polychromatophilia, poikilocytosis, and abundance of macrocytes
and microcytes were found in nearly all; in fact, the only one in
which these were not present was case 16.

The type is seen to lbﬂ severe.
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somnia; edema both legs; s0 weak
that he has to be ca Lo place of
cxamination; dyspnoea so severe as
to prohibit the slightest movement;
dilated beart; temperature 100.2;
nausea, vomiting, and constipation.
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AT pallor; emaciation; Ipolr-
be:]lj\; marked; slight edema legs
pe and serotum, left foot, anti
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dullness increased; heart dilated.,

White, male, age 55; marked pallor;
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zation brachial veing; heart dilated;

ilse weak and intermits e
and seventh beat; liver d
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siek; yellow, L pal:lnrmnryﬁd:
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moderate ¢ of symploms, all
systems; lver and spleen enlarged.

White, male, age 47; 9 months sick;
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liver; temperature 80.8; otherwise
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White, male, age 22: dizease be
1 month ago; dizziness, headache,
tinnitns aurlom; insomnia; high
e emaciotion; great pallor
skin and mucous membranes; pul-
sation veins; heart much enlarged;
cardiac dilatation: loud murmurs
all over heart; pulse 84, weak, com-
preszible; temperature 100.4; nau-
sea, pain in abdomen, constipa-
tion; dullness over entire right
lung with small moist riles on b
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bronchial breathing., Liver groat-
Iy enlarged and tender; tory
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seess liver but nob proven, owing to

tlant'srei’umlm:atimmndlemr—

camp. Thisdiagnosis doubtiul

now in view of history. A case of
true acnte uncinariasis,

Negro, male, nge 18; 2 rs sick;
usnal involvement of all systems.
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| gpleen. Mo symptoms from  de-
gestive system save constipation.

1l ] [ Mulatto, male, age 22 always in
health until about 1 vear ago;

like & waxen image; liver and

| | spleen enlarged and tender. Rest
| | | picture that of severs case.

() 30 | 9,000

1,560,000 | 16 | 2,400
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THE PONCE SERIES OF 1902.

These cases were studied by Ashford and King and published in
“ American Medicine” (Sept. 5 and 12, 1903, Vol. VI, Nos. 10 and 11,
pp. 391-396 and 431-438). Nineteen of them were very complete in
symptomatology and are used in this work to assist in forming a basis
for a summary of the clinical features of the disease. Such cases are
Nos. 1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 13, 14, 15, 17, 23, 28, 51, 52.
The entire series of 100 cases are divided into two groups:

First group.—These are cases in which the blood records are com-
slete for red and white cell counts, hemoglobin percentages and dif-
erential counts of leucocytes. In addition, the case histories are
much more detailed.

Second group.—Cases in which only a brief summary of the type of
case is given and the hemoglobin and differential counts.

The first group comprises the graver cases.
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