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INTRODUCTION BY THE MEDICAL
OFFICER.

——

TO THE RIGHT HONOURABLE THE PRESIDENT
OF THE LOCAL GOVERNMENT BOARD.

SIR,

Ox the 30th May 1891 my predecessor, Sir George
Buchanan, presented to the Board an exhaustive report by
Dy. Parsons upon the Influenza epidemic of 1889-90.% Owing to
the recurrence of the disease in epidemic form in the spring of 1891
and again in the winter of 1891-92, opportunity was afforded for
further observation of its behaviour, and early in 1892 it was
decided that more detailed study of the natural history of the
disease in its clinical, pathological, and bacteriological aspects
should be undertaken. As the result, I now have the honour to
submit to you two further reports on Influenza; one by Dr,
Parsons, the other by Dr. Klein.

Since the 1ssue of Dr. Parsons’s first report, the mortality
returns for England and Wales during 1890 and 1891, and for
London during 1892, have become available ; and Dr, Parsons has,
in consequence, been enabled to submit a considerable body of
statistical information bearing on such matters as the incidence of
the disease, in its fatal form, on age, zex, and locality, and as to
its relation to season, to the general sanitary history of the places
affected, and to mortality from other dizeases. But whilst much
interesting matter is thus forthcoming, it must be remembered that
caution is necessary in drawing definite conclusions from the infor-
mation available. As yet we are not furnished with the mortality
returns of 1892 for England and Wales as a whole, and the
Census report for 1891 may, when it comes to be issued, modify
provisional inferences as to age and sex, in their relation to the
incidence of Influenza. Moreover, comparison of Influenza in one
and another locality in the several epidemics has to be very
guardedly instituted, for the reason that the term Influenza as a
cause of death has varied not only in different localities during the

* Report on the Influenza Epidemic of 1889-90 by Dr. Parsons, with an Intro-
duotion by the Medical Officer of the Local Government Board {C.—G387), 1891,
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same epidemie, but also in the same locality in different epidemics.
But after making allowance for such sources of fallacy it is pos-
sible to draw certain general inferences from the information
which Dr. Parsons has set forth.

Three epidemic periods come under consideration. First, that
of the winter 1889-90, secondly, that of April—June 1891, and
thirdly, that of the winter 1891-92. Study of Dr. Parsons's
report shows distinetly that these epidemies followed different
courses, and that their incidence on locality varied considerably.
So far as the metropolis is concerned, the *Influenza™ death-
rates in the three calendar years 1800, 1891, and 1892 were
146, 544, and 531 per million living respectively. But the
onset of the last two epidemics was much less sudden than
was the case in the winter of 1889-90; and whilst it is probable
that there were fewer attacks in the more recent prevalences than
in the first one, yet the later epidemics were both more protracted
and more fatal. Whilst, however, this was the case in London,
almost the opposite took place elsewhere, notably in Sheffield,
where the first outbreak was mild and protracted, whilst the
epidemic of 1891 was sudden, severe, and fatal. No conditions of
site, =oil, climate, sanitary circumstances, occupation, or other,
have yet been elicited which afford any satisfactory explanation
of these differing incidences. At the same time there is some
evidence pointing to the influence of a severe epidemic as serving
to grant a certain immunity against another in the same locality.

With regard, further, to the mortality occasioned by the disease
in different communities, it is noteworthy that the rate of death due
to Influenza was substantially greater in rural and sparsely popu-
lated areas than in large towns. Thus, whereas in the metropolis
and in 90 towns having populations varying from 20,000 to
80,000 each, the Influenza death-rate varied from 0°52 to 0°'58
per 1,000 living, this rate on nearly 3,000,000 people living in 192
‘rural sanitary districts reached 0°73 per 1,000. This, at first
sight, appears opposed to what might have been expected as
regards a disease which has been held to be communicable from
person to person; but it receives an explanation when it is remem-
bered that the death-rate from Influenza increases with advaneing
age, and that whilst so many of our rural areas have been more or
less denuded of young people and adolescents, the old people have
remained at home in their villages,

The further experience which has been obtained goes strongly
to confirm the view that Influenza is essentially propagated from
person to person. Indeed the evidence which is now forthcoming
tending to show that the disease has followed the lines of human
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intercourse, o far outweighs any that has been put forward in
favour of its being due to * atmospheric causes,” as to suggest that
where these have been accepted as accounting for outbreaks, all
the circumstances of the local prevalences in question have not
been forthcoming.

During both 1890 and 1891 the death-rate from Influenza was
grealer amongst males than amongst females, and this especially at
the middle period of life; and having regard to the serious
influence of the disease on the nervous system, it is highly
probable that this result may be mainly due to the fatigue, mental
as well as physical, and to the exposure to which men are more
especially subjected.

The heavier mortality from Influenza experienced in the later
epidemics as compared with that of 1889-90, has appeared to bz
in part due to the fact that whereas in the former epiderﬁic
disturbances of the circulatory and cerebro-spinal systems were
prominent manifestations ; the stress of the malady in the more
recent prevalences fell especially upon the lungs. This has led
Dr. Parsons to raise in his present report the question as to
whether inflammatory affections of the lung, and especially
pneumonia, are an integral part of the disease or merely super-
added complications,

Clinical study of disease has not, as yet, succeeded in clearing
up this point, but the bacteriological investigations which have
been carried on havea distinct bearing on the question.

In January 1892, Dr. Klein, referring to the observations of
Pfeiffer and Kitasato on the constant and copious occurrence, in
the bronchial secretion of cases of Influenza, of a epecies of minute
bacillus, as also to the observations of Canon on the occurrence of
bacilli in the blood of Influenza cases, gave an account in the
“ British Medical Jowrnal ¥ of ecertain experiments which he had
carried out as soon as the epidemic reached this country.
Examination of the blood was made in six cases ; in one instance
only were a few minute baecilli, resembling those described by
Pfeiffer, discovered, and in all six cases tuhes inoculated with the
blood remained sterile. But it was otherwise with the bronchial
sputum of three cases which had passed a few days previously
through the acute febrile stage of the disease. The sputa in each
instance contained bacilli as described by Pfeiffer and Kitasato;
in a recent case they were so numerous as to amount almost to a
pure cultivation; and both culiures and subcultures of the
characteristic organism were successfully made.

Soon alter the publication of these data the Board decided that,
in view of the recurrence of epidemic Influenza in this country, it

E 75719. b
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was desirable that special inquiry should be made into the
clinical, pathological, and bacteriological aspeets of the dizease, and
a grant of money having been placed at the dizposal of the Board
for this purpose, Dr. Klein was instructed to undertake the
work, emploving such assistance as he deemed necessary. The
result is the subjoined special report on Influenza in its clinical
and pathological aspects which has been prepared by Dr. Klein
with the co-operation of Dr. Andrewes, Dr. Cautley, and others.

Having regard to the clinieal features of Influenza, it seemed
probable that the blood and also the tissues involved in the
respiratory tract wou!d give most promise in connexion with
bacteriological research.  But on examination of blood taken from
43 typical cases of the disease no bacterial forms could be discovered
in 37 of them., In the other six, bacilli, always of the same
form, were found, but their amount was variable, and in one case
only did they admit of cultivation, and Dr. Klein concludes that
although bacteria which he accepts as the bacilli of Influenza do
at times appear in the blood, yet he is of opinion that they do not
occur in that fluid with any constancy, and that they rapidly lose
their vitality after gaining naccess to the circulation. In this
respect he looks upon his results ns confirmatory of those of
previous observers, amongst whom he specially quotes Canon, to
the effect that the blood cannot in any sense be regarded as the
primary nidus of the microhe of Influenza.

Examination of the bronchial sputum in Influenza led to very
different results, Minute non-mobile bacilli having a character-
istic appearance occur in greater or less amount in the sputa of
all cases of Influenza; during the acute stage of the disease
they are generally present in abundance, oceasionally almost in
pure cultare; and they tend to disappesr as the disease passes
off. These bacilli, which are the same as those described by
Pfeiffer and Kitasato, do not ceccur in the bronchial secretion of
any other disease; they must be regarded as pathognomonic
of Influenza; and their life-history conforms, as Dr. Klein puts
it, with what we believe to be the facts about the contagium of
the disease,

After describing in considerable detail the clinical features of
Influenza and giving an account of certain experiments connected
with the cultivation of the Influenza bacillus, Dr. Klein proceeds
to discuss the question of experiments made on animals with these
bacilli in sterile salt solutions of sputum, and in cultivations.
With rabbits the result of these experiments was altogether
nugatory, Inoculation into monkeys was hardly more successful.
Out of 12 on which experiment was made, definite organic disease
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only oceurred in one. The disease was pneumonia, and in the
inflamed lung quantities of the Influenza bacilli were discovered.
But baeilli of another kind, which are described in detail in the
report, were also found along with the Influenza bacilli, and it is
impossible to say to which of the two forms of bacillus the
pneumonia was related. No useful inferences can, under these
circumstances, be drawn from the inoculations made in the two
groups of lower animals referred to.

The question of expense in itself prevented any extension of
these experiments to horses, amongst which animals disease held
by some to be Influenza has at times prevailed. But careful
watch was kept during the progress of the inquiry for indica-
tions of any disease that mizht be Influenza amongst the lower,
and especially amongst domestic, animals. None could he
met with, and Dr. Klein evidently inclines to the opinion that the
disease amongst horees to which, for want of a better name, the
name of Influenza is commonly given, cannot be identified with
Influenza in the human subject. In this respect his views are in
accordance with the evidence obtained by Dr. Parsons as regards
the absence of any special incidence of Influenza amongst persons
who live in close relation with horses and stables,

One prominent lesson seems indicated as the result of Dr.
Klein's study of Influenza from the bacteriological point of view.
It is this: the sputa of the sick are, especially in the acute
stages of the disease, invariably charged with the micro-organism
which is pathognomonic of Influcnza, and it may be hoped there-
fore that when these sputa come to be recognised as infectious and
are dealt with, as is held necessary in the ease of discharges from
the throat, mnouth, and nostrils of scarlatina and diphtheria
patients, the spread of Influenza from person to person may be
to a corresponding extent conirolled.

I have the honour to be,
. Sir,
Your obedient Servant,
R. THORNE THORNE.
May 1893.







FURTHER REPORT AND PAPERS
oN

EPIDEMIC INFLUENZA, 1882-92.

A rurrner Report on the InFruvesza Ervipemics of 1888-90, 1891, on the Influenz

and 1891-92 ; by H. Fraxkvix Pansoxs, M. D,

15 the winter of 1880-90 the British 1sles, in common with nearly
all other known countries of the world, were revisited, after a lapse of
many years, by an epidemic of the historical, but then to most practi-
tioners unfamiliar, disease to which the name of * [nfluenza ™ was
originally applied. A report on this epidemic was made by me to the
Local Government Board in 1891.%

Since the termination of that epidemic the DBritish Isles, together
with other countries, have suffered from two [urther epidemies of the
same discase, viz., one in the spring and summer of 1891, (partly
deseribed in an addendum to my former report), and the other in the
winter of 1891-2. Indeed there is reason to suspect that the disease
has never been entirely absent from this country since its appearance
late in 1859,

The present report continues the recent history of Influenza, and
includes (I.) some statistical studics of the epidemic of 1890 ou the
basis of the Registrar-General’s Annual Report for that year; (IL) an
account of the more recent epidemics in England and Wales; (I1I1.) a
history of Influenza abroad in 1891 and 1892 ; (IV.) some considera-
tions respeeting the etiology of the disease, chiefly indicating directions
in which further observations are needed; (V.) some notez on the
clinieal features of the later epidemics; (V1.) reports on outhreaks
of Influenza in 1891 in certain mmstitutions and establishments; (VIL.)
some remarks on the prophylaxis of the disease, to which is appended
the Provisional Memorandum issued by the Doard on the subjeet in

January 1892,

Pant I.—Sramisticar. Stupies of the Epmoemic of 1880-90 in
Excgraxp and WarLes,

Sinee my previous report was written the issue of the Registrar-
General’s annual veport for 1890 has afforded some statistical iufor-
mation, previously unattainable, respecting the mortality from Influenza
in that year throughout England and Wales, such information having
previously been available only for Lendon. The Registrar-General’s
fizures do not enable the Influenza mortality to be studied as regards its
distribution in time throughout different periods of the year, nor as
regards its local distribution in areas smuller than registration counties.

The mortality occasioned by the epidemic of 1889-90 may be
taken as comprised within the latter year. In the year 1889
only 53 deaths were registered as from “ Influenza™ in England
and Wales, of which 8 were in Lincolnshire, 6 in Lancushim,
and the remainder scattered through various other counties,

* Report on the [nfluenza Epidemic of 1229-00, by Dr. Parsons ; with an 1;-,;;0:
duetion by the Medieal Officer of the Local Government HBoard. Published by the
Queen’s Printers.  Parliamentary Paper, 1891, C.—6387.
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The following table shows the apportionment of the deaths in
England and Wales attributed to [nfluenza in 1890 among persons of
different ages and sexes.

AGE AT DEATH.

lalal 2] | | ¢|
sex. | & | E|5| 2 25 | | CR
4 o |l et | I | I l
= " N | s
=8 44 o DR PR R P A A IR
— =1 r
Hnlen-lﬂ,ns 5o | 48| 63170 | 42 32 (38| 14| 200 |45 )38 | 86| 107 | 250 | 345 | 357 | BA2 | 505 | 174 | 35
Females | 2,108 | 70 'ﬁ‘ s3)125 [ 5e|ev|2e 10|20 | 50|50 e2| 79| 208 Eﬁla-m|292 &51 | 204 | B3
| |
= f— —= —_— ____--_--I_—.__n--—-—l--. | i
Both 4523 f100 | 70 | 116 | 205 | 06 | 6o 67 | 24| 531 | 05 | 89 | 148 | 186 | 463 5:2]5-&1051 666 | 428 | £R
BEXES. | |
| | 1 o=

at different ages
and in the two
BEXLS,

in the several
countica,

The deaths from Influenza among males were therefore more
numerons than those among females at all ages exeept in later childhood
and in old age. The larger number of deaths from Influenza among
females than among males over 65 is, no doubt, due to the fact that
more females than males survive to the later ages of life. In all previous
recorded years, however, whether epidemie or otherwise, the deaths
from * Influenza *’ have been more numerous among females than among
males, as will been seen from Table A. on page 3 of my former report.

In proportion, however, to the numbers of the population living at
different ages the mortality from Influenza among males exceeds that
among females at nearly all ages, and notably so at the middle periods
of life, viz., from 25 to 65 years. This is shown by the following table
caleulated from the annual veport of the Registrar-General for 1890
thus :—

Total deaths at Influenza deaths | Death-rate per 1,000 = Influenza deaths
each age. at each age. °°  living at each age. per 1,000 living
- e 4 { Preliminary at each age.
Tables pp. 107-121. Table 14.)

Excraxp and WarLes. Dearns from INrFrLuesza in 1890, per 1,000
Persoxs living at DIFFERENT AGES,

|
| A,
S O U e et oyt e
| 0-5. l E=10. [ 10-15. 1Hﬂ-iﬂﬂ-2-5.fﬂ-$$. H—ﬂiﬁ-ﬂiﬂ-ﬁ%iﬁ—?ﬁ- H—H-l 55+
i | i L]
| T
Males - 17 ! 16 | "02 - L R L T R TR ) | 3L 4 | TR | 1°20 | 2718
Females - | "14 | i i "3 I 03 | 0k | 08 | 0D | *15 | 1S3 | T i 138 | 2°04
| | I

The higher death-rate from Influenza among males, especially at the
middle periods of life, may not improbably be connected with the influ-
ence of the fatigue and exposure incidental to men’s voeations.

The deaths in 1890 attributed to Influenza, and the death-rate there-
from, are given by counties in the following table, together with certain
other rates which may be considered in connexion with them :—
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Excraxp axp Warnes. 1890.

Death-rates per 1,000 firomn f__ z
- -
- &
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| E | E g _
= E N - L |
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Herts Metropolitan 8 | 2o oo | g1y | g7 | 1o | =R | o10ce
Bucks L 4 4 41 25 318 | 1068 | 16°2 170 | 257 | 1I1'6
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* According to the ligures given in the weekly returns for 1890, the number of deaths from
during that year was 648, while in the Registrar-General’s Anoual

Influenza in London

Summary it is given as #52.
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Dnmfnﬂmu On examination of the above tuble it will be found that the highest

a4 rates of mortality from Influenza were by no means in the parts of
England in which, according to our previous information, its prevalence
had seemed to be grente.et, viz., in the east of England and the neigh-
bourhood of London ; but on the contrary its greatest proportional fatality
was in the southern and south midland agricultural counties of England,
and in the hilly rezions near the west coast. It was not greatest in the
most unhealthy parts of the country, for on the contrary the eizht counties
with the highest general-death rate (above 20:0 per 1,000 “inhabitants
per ummm], viz., London, Stafford, Warwick, L:].m:n==h1re, the West
Riding of Yorkshire, Durham, \nrthumml land, :1:11.'1 Monmeouth, had all,
with the exception only of that last-named, death rates from [nfluenza
helow the average of the whole kingdom.#

Similarly with regard to another test of sanitary and social conditions
unfavourable to health, viz., the mortality of infants in their first year,
the six connties which had an infant mortality of over 16 per 100 born,
viz., London, Stafford, Warwick, Leicester, Laneashire, and the West
Riding had all an Influenza death-rate more or less under the average
for the whole kingdom.

It might have been anticipatad that the death-rate from Iunfluenza
would exhibit in the different counties some degree of parallelism with
the death-rate from diseases of the respiratory organs, more especially in
view of the fact that a large increase in the mortality from diseases of
this class iz always observed during an epidemic of Influenza, but such
is not the case. On the contrary, the nine counties in which the mortality
in 1890 from diseases of the respiratory organs exceeded 4 per 1,000
inhabitants had all Influenza death-rates below the average, with the
exceptions of the East Riding and Monmouth ; while of the 13 counties
in which the mortality from diseases of the respiratory organs was
urder 3 per 1,000, eizht had Inflnenza death-rates above the average;
two of the remainder being the very small counties of Huntingdon and
Rutland, in each of which Influenza mortality was represented by 3
«eaths only.

But with the mortality from diseases of the heart and other circu-
latory organs that from Influenza is in the several counties distinctly
parallel. In the 12 counties in which the mortality from diseases of
the organs of circulation exceeded 2 per 1,000 the Influenza death-rate
was above the average in all, with the exception again of the little county
of Rutland, while of the seven counties in which the mortality from
diseases of the circulatory system fell below 16 per 1,000 the Influenza
<death-rate was below the average in four; it exceeded it only slightly
in Middlesex and South Wales, and rather more in Monmouth.

A similar lccal parallelism between the mortality from Influenza and
that from cancer is indicated in the Registrar-General's tables, thongh
the figures are not here reproduced.

Tocal differences.  The explanation seems partly to be that the question is one of age.

'[;a.rtlj' explicablis

tons

Influenza is a disease comparatively harmless to young people after

of inbabitants at he first year and especially dangerous at the later periods of life, and

alilferect ages,

therefore, like heart disease and cancer, most fatal in populazions con-
taining a larger proportion of elderly persong, and least so in those which
contain the largest proportion of children and young persons,

The report on the census of 1891, showing the age- distribution of the
inhabitants of the several counties of England and Wales, is not vet

published, but an indication of the relative proportions of older and

* It will be seen in a later part of this report (pp. 24 & 25) that the local fatality
of Influenza in 1591 has by no means coincided with that in 1590,
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younger persons in a community may be gained from a comparizon of Dnthe Influenze

the birth-rates. A high birth-rate in a community indicates (a) a rels- 5
tively large proportion of young adults constituting the parents, and (4) |
a relatively large proportion of children. On the other hand, a popu-
lation in which the birth-rate is small wiil ordinarily contain a relatively
large proportion of elderly persons. This secms to be, in part at least,
the explanation of the high mortality from Influenza in the agricultural
counties, from which many of the younger people emigrate to the towns
or manufacturing and mining distriets, leaving the old people behind.

In the preceding table it will be seen that the general rule is that
the counties which have a low birth-rate have a high Influenza death-
rate, and vice versi. In five counties only in which the birth-rate is
above the average for the whole kingdom is the Influenza death-rate
above the average, and in two of these, viz., Nottingham and South
Wales, only slightly. In six only does a low birth-rate coincide with
a low Influenza death-rate ; two of these are the small counties of
Rutland and Hyentingdon, and another is Hampshire, in which lecal
circumstances, such as the existence of military stations containing a large
proportion of unmarried persons at the prime of life, may render the
birth-rate low in proportion to the age-distribution of the inhabitants,

The Influenza death-rate exceeded or equalled 2°00 per ten thousand
inhabitants in 15 counties, viz. :—

Cumberland - - 35 Berkshire i
Wilts - - 2-8 Fast Riding - 24
Hereford - - 28 Northmuopton - 2-1
North Wales - - 2-8 Oxford - - 243
Salop - - 2-3 Gloucester - 2-]
Somerzet - - 26 | Cambridge - 20
Dorset - = 2:5 | Hertford - = ey
Buckingham - - 2:5 |

In these ccuntries, with an agegregate population, estimated to the
middle of 1890, of 4,318,527, the birth-rate in 1890 averaged 27-7.

The Influenza death-rate was under 1-40 per 10,000 in the following
countries, viz. :—

Hunlingdon . 6 Cheshire - L
Warwie - - 9 West Riding - 1-3
Lancashire - = 10 Rutland - - 13
Leicester - - 1-2 Suffolk - - 14
Derby - - 1-2 Durham - - 14
North Riding — |l

1o these counties, with an aggregate population reckoned to the middie
of 1890, of 10,467,593, the hirth-rate in 1890 averaged 31-6. Lest it
should be thought that the local severity of the Influenza epidemic might
have been the cause of the low birth-rate in the former counties in 1590,
it may be mentioned that in the groups of counties above mentioned the
birth-rates maintained much about the same proportion as in other years.

On further examination, however, it does not appear that the diffe-
rence between the death-rate from Influenza in the agricultural and
in the manufacturing and mining counties can be wholly explained
by considerations of age and sex-distribution. On the basis of the
table already given, on page 3, of the death-rates from Influenza in
England and Wales in 1890 among persons of different ages, and
taking the numbers of persons of different ages and sexes given in the
third volume of the Report on the Census of 1881, I have caleulated for
certain counties the number of deaths from Influenza which should
have oceurred on the hypothesis that the distribution of the disease was

Epidemics of =

S, 1881, and
B-0E; by | .
'r. Parsons.

bt not wholly =o
explicable.
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were solely due to differences of age and sex constitution of the
population. The resalts are as follows :—

Deaths from Influenza, Rate per 1,000 Popu-

lation.
|
1 |
| Caleulated on Hypo- |
] thesis of uniform |
Registration County. Rate over England = Number
and Wales.
1 | registered |Caleulated. Observed.
| On Popu- | On Popu- ! in 1890.
lation in | lationin |
1881. 1891. |
Durham - - 135 156 140 *15 14
Cumberland - - 40 43 93 | 31T 35
Wiilts - - - 44 46 79 18 48
Shropshire - - 46 43 72 ‘17 “ag
North Wales - - 81 ) 128 17 =28
Monmonth - = 36 42 45 15 “18
Hampshire - - o3 110 94 ‘16 “14
London - - 1 627 624 =15 15

It will be seen that, so far as these fizures go, the differences in the
death-rates from Influenza in different counties cannot be fully explained
by differences in the proportion of persons living at different ages, but
for a fuller consideration of the question we must wait until the figures
of the census of 1891 and of Influenza mortality in 1892 are before us.

Parr II.—Counse of the recexT Eripemics of INFLUENZA in
Excgraxp and Wargs.

In my report oun the epidemic of 1889-90 it was shown that ecases
subsequently believed to have been idemtieal with the true Influenza
oceurred in London and in the eastern counnties, (in some instances
forming lecal epidemies), in October and November 1889, and that
the disease was somewhat prevalent in London in December 1889,
attaining the dimensions of an epidemic in London and the neighbour-
ing counties about January lst, 1890. Other portions of the kingdom,
for the most part, began to be epidemically affected rather later; the
west of England about the latter part of January, and the large Lan-
cashire towns about the middie of February; while some remote villages
in mountainons districts were not reached until the beginning of March.
The disease in its epidemic form had practically died out at the end of
the first quarter of 1890, and as more than 40 years had elapsed since
the last previous similar epidemic occurred, viz., that of 1847-8, it ‘was
hoped that some such period might again pass before the country under-
went another visitation.
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This hope, however, was not destined to be fulfilled, for in the spring
of 1891 another epidemic of Influenza occurred, severer and more
fatal than that of the previous year. This second epidemic was first
heard of, so far as the British Isles are concerned, in the Yorkshire
towns, Hull being the first to be affected, viz., in Mareh, and the other
laree Yorkshire towns in April.  The return of Influenza in Hull was
suspected by some to be due to introduction by Russian emigrants,
but it seems quite as likely to have been due to a local revival of activity
of infection already present, local outbreaks having been observed in
December and February in North Yorkshirve, and in January at Durham.

Influenza seems also to have revived independently about the same time
in another part of the country, viz., in South Wales and on the Welsh
border, where, since my former report was issued, I have heard of its
return in an epidemic form in several districts at a date apparently tco
early to be consistent with itz introduction from Hull.

Thus the medical officer of health of Tredegar speaks of its reap-
pearance there at the end of 1890. At Bridgend it began early in
the first quarter of 1891, and at Abertillery there were many cases in
February 1891, and sporadic ones up to the end of the year. It
was prevalent at St. David’s in February and March 1891, and at
Pontypool in the end of March. In the Pontypool rural district it is
stated that an epidemic of Influenza ushered in 1891, then ceazed fer a
few weeks, recurred about the end of March, lasting to the middle of
May ; ceased again for a very short time to reappear in June, con-
tinuing to end of September, again to disappear and break out about
middle of November, this time with inereased violence and mortality,
and continuing to end of year. In the Madley division of the Dore
Union, Herefordzhire, the first cases are stated to have lLeen observed
at the end of February and the beginning of March 1891, they
increased in number up to the end of June, and then a few sporadic
ones occurred up to the end of November. At Coleford (Forest of
Dezan) Influenza was epidemic in February, March, and April, and
indeed the district is said to have been hardly ever free from it in 1891,
and in the adjoining Monmouth rural district it was never quite absent
during the earlier half of 1891. At Wrexham and in the neighbourhood
Influenza was epidemic in the first quarter of 1891.

Influenza is also said to have been present in the first quarter of 1591 in
some inland rural districts in the southern counties of England. In the
Hambledon rural district it was prevalent in January and Febroary 1891,
and again in December. At Whitchurch (Hants) Influenza is stated to
have been prevalent from January to August 1391, the largest number of
cases being in May, June, and July. There had been cases in August,
September, and November 1890. At Wilton there were a few cases in
February, March, and April. It was extremely prevalent from May
to July, and again in December. In the Alderbury rural district it com-
menced in March 1891, and was very prevalent in May and June. It pre-
vailed thronghout the Romsey distriet in the earlier half of the first quarter
of 1891. TIn the Wincanton roral district there were a few cases in the
beginning of February 1891, and it continued prevalent all through that
month. At Rye Iufluenza, which was at no time entirely absent during
1890, began to increase in virulence in the early part of January 1891, the
cazes increasing in number until the third week of February, when it
began to subside again, but was not altogether lost sight of even through
the summer months.

In London Influenza began io be epidemic about the end of April
1891, and as before, when London had been invaded, the disease soon
became general all over the country. A postscript to my report already
mentioned brought the history of the second epidemie, so far as it
could be then learnt, up to June 4th, 1891, This second epidemic scems
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the large northern towns and in North Wales, but to have been com-
paratively milil in the south-west of England.

As an epidemic Influenza seems to have subsided about July, thoygh
in many districts a succession of seattered eases is reported to have still
oceurred. The respite, however, was even shorter than before, for in
the autumn of 1891 a third epidemic of Influenza began both in the
British Isles and abroad, and oceasioned a very great mortality in the
winter of 1591-92 in London as well as in many of the large cities of
continental Europe which had escaped the earlier epidemic of 15891,

The third epidemic in Great Britain seems to have started in Qetober

1891 in two distinct quarters, viz., in Scotland and in the south-west of
England, whence it extended southward fromn the first and eastward
from the second.
" This third epidemic seems to have begun in the northern parts of the
British Isles, being early established in Seotland at Dundee. It is stated
in the ¢ British Medical Journal ” of October 31st, 1891, that Influenza
had been prevalent in Dundee since the second week in July, causing
two or three deaths in each month, but that sinee the beginning of
October it had spread rapidly. In Edinburgh and Aberdeen the first
epidemiz of 1891 subsided about July, so that it may be looked upon as
probable that the second epidemic of 1891 originated in infection remain-
ing from the earlier one of that year. The later epidemic was especially
severe in and around Dundee, which up to the end of November seemed
to be its chief focus in Seotlund, though by that time there was a wide-
spread prevalence over the whole of that country, except the extreme
west and north (** British Medical Journal,” November 28, 1891). In
Aberdeen cases were cbserved in Oetober, and were more numerots in
November, but, on the whole, this ity escaped lightly, only 13 deaths
ocewrring up to December 16th. In Edinburgh and Glasgow cases of
Influenza were observed in the first week of November, and the dizsease
was severe in the former city, 202 deaths oceurring up to the end of
January, at which time the epidemic was declining. Glasgow, however,
as in the previous epidemics, appears to have escaped comparatively
lightly, 110 deaths from Influenza occurring in the eight weeks ending
January 23rd, 1892, in a population 21 times as large as thar of
Edinburgh. By the beginning of December the epidemic had affected
the Orkney Islands, but the Shetlands remained free at the end of
January 1892. On January 30th it was still very prevalent in the
north of Scotland and the Isles. It was said that in many distriets in
the Highlands in which scattered cases were noticed in November the
dizeage did not take on an epidemic form until the eccurrence of a
snowstorm, when whole distriets were prostrated with it (* British
Medical Journal,” January 30, 1892).

In Ireland the first case of Influenza at Londonderry is said to have
been noticed on Cetober 4th. At Belfust it began to be epidemic early
in November, and at Dublin in the latter part of November.

Of the large English towns, Newcastle-on-Tyne was the first to he
severely attacked, the epidemic being severe there in November, The
death-rate in this town rose gradually from 156 in the week ending
October 17th to 45°1 in that ending December 26th, 1891, In Leeds
cases of Influenza were observed in the first week of Wovember, but no
noteworthy increase in the death-rate took place until the week ending
December 26th.

The second epidemic of 1891 appears to have been early established
in the county of Durham, It is reported by the medical officer of health
of the South Shields rural district to have been eontinuounsly present in
that district from the end of March 1891 to the close of the year; it was
widely epread in August, and about the middle of autumn amounted to
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perfect epidemic. Tn West Hartlepool it is stated to hava Lbeen prevalent
and steadily increasing from September 1891 to the end of the year. In
the Waolsinghiam division of the Weardale rural district the medical officer
of health states that two outbreaks of Influenza took place in 1891 : a
mild one in July, not more than 50 or 60 cases in a popuiation of 3,169 ;
and a very severe one of about 700 eases, which began on October 18th
and continued to the end of December. This latter hezan simultaneonsly
in several isolated houses, without apparent communication one with
another ; but it was found that the people attacked had been three days
before to some services at a certain place of worship. In the Sedge-
field rural district Influenza is reported as prevailing from the end of
October to the close of the year, and other Durham distriets are re-
ported as invaded in November.

In Maryport, Camberland, Influenza, which had been prevalent in
May and June, but had subsided in July, reappeared in November,
having been introduced from Scotland, and quickly became epidemie,
continuing o up to Febroary 1892,

At Standish, near Wigan, Influenza, which had been epidemie earlier
in the year, but had subsided in July, was again present in October, but
was chiefly confined to children, of whom over 100 were attacked
within a few days. In November the disease declined among children,
but it attacked adulis severely at the end of the year.

Another part of the kingdom in which Iufluenza revived in the
antumn of 1891 was that bordering on the Bristol Channel, viz., the
counties of the West of England and South Wales.

The medieal officer of health for Truro states that Influenza was
prevalent in the spring ot 1891, bui much more so in October, November,
and December, when a very large per-centage of the inhabitants suffered,
but few children - were attacked. In Bath Iniluenza is reported as
prevalent from Cetober 1801 to February 18292,

At Panteg the medical officer of- health reports that the Influenza
epidemic broke out in Oectober 1891, when almost every house was
affected. The medical officer of health for the Nantyglo and Blaina
district says that at no time during 1891 was Influenza entirely absent ;
but the greater number of cases appeared in October and November,
Similarly, the medical officer of health for T'redegar, Mr. G. Brown,
kuown as a careful observer, says: * At no time since the second re-
“ appearance of Influenza in the end of 1890 has the distriet been
* entirely free from it, numbers of sporadie cases ocenrring, sometimes
“ one at a time sometimes several. In October 1891 the disease
began to be epidemie, and raged in every part of the place, reaching
“ its highest intensity about the middle of November. It then began
 to decline, and by Christinas had ceased to be epidemie, though cases
“ have continued to crop up from time to time.”

At Bridgend Mr. Randall, medical officer of' health, says: < As in the
“ year before, epidemic Influenza attacked the neighbourhood in 1891,
beginning early in the first quarter and continuing until the summer.
“ We then had a lull until the end of September or beginning of

# Qectober, when a recrudescence occurred, which lasted, attacking
** numergus victims, until the end of the year, but which I hope and
L1

believe is now dying out at the time of writing, early in the first
“ quarter of 1892."

In many places in the West of England Influenza is stated to have
become epidemic in November 1891, and to have attained very formidable
proportions during that month and in Deeember. Examples are
Briztol, Taunton, Wellington (Somerset), Newport (Monmouth), and
the St. Germans, St. Columb, Dursley, and Pontypool rural districts.

Other loeal reerndeseences of Influenza oecurred elsewhere in the
autumn of 1891, Thus the medical officer of health for the Bourton
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epidemie in different parts of the district at different times during 1891,
viz., at Bourton-on-the-Water from March to the end of June, and in
April, May, and June at Upper and Lower Slaughter. In July it had
nearly disappeared, but it returned in September in Great Rissington.

On October 28th, 1891, I visited an industrial school at Dartford,
Kent, where I found 37 boys out of a total of 200 suffering from a very
severe type of Influenza, which had broken out during the course of
the previons week, (See account on p. 73 of this report.) Influenza
is reported, on November 26th, to have broken out at East Grinstead
Workhouse.

In London, as will be seen from the table on the next page but one,
the week ending October 24th was the only one in the latter half-year of
1891 in which no deaths aseribed to Influenza were registered. In August
the average weekly number of such deaths was 9:8, in September 5-2,
in October 4:2, in November 7:0, and in December 13-2. In the
week ending December 12th, 1891, there were 8 such deaths, and
they inereased in successive weeks to 17, 19, 77, 83, 271, and 506. The
latter number, oceurring in the week ending January 23rd, 1892, was
the highest weekly number attained in this or any recorded epidemie.
After that date the number rapidly declined, and the epidemic may be
considered to have been over by the end of Febroary, although no
subsequent week has been free from deaths ascribed to Influenza.

It is to be feared that the contagium of Influenza must be resarded
as #till domiciled among us, and that a renewal of its epidemic activity
within the next few years is by no means improbable, Local reerude-
scences at several places, both in this country and abroad, have been
observed during the antumn and winter of 1892, Thus My, Hartill,
medical officer of health for Short Heath, Staffordshire, states that 26
cases of Influenza occurred during August in that district in a popula-
tion of 2,514, In the adjoining district of Willenhall the same gentle-
man records 66 cases of Influenza in the third quarter of 1892. 1n the
neighbourhood of Daventry Influenza is stated (* British Medical
Journal,” December 17, 1892) to have been continually present since
January 1892, but latterly to have considerably inereased in prevalence
and to have been {requently associated with lung complications. T have
also more recently heard of local prevalences in Kent, Surrey, Kssex,
Derbyshire, Yorkshire, and other parts of the country.

Influenza seems also to have been recently on the increase in Loundon
and the neighbourhood ; the deaths asceribed to it in the metropolis in
the first 8 weeks of 1893 having been respectively 7, 12, 14, 16, 15, 19,
27 and 335, 41. ;

The two later epidemies of Influenza seem to have differed from that
of 1889-90 in being less rapid in their onset, and, perhaps, also in
attacking a smaller proportion of the population : but, on the other hand,
they were more protracted in their course, and occasioned a far higher
mortality. This mortality was due to the frequency with which in the
later epidemics Influenza was complicated with pneumonia and other
inflammatory affections of the respiratory organs, and it occurred
especially among elderly people.

The course of the rise and fall of the later epidemies in London is illus-
trated by the annexed diagrams, which show the aggregate daily
number of new cases of Influenza coming under treatment at certain
London hospitals, and which may be compared with a similar table
opposite page 124 of my former report.® It will be seen that the first

* In these dingrams, ns in the former, the mean of the fizures of Sunday and
Monday in ench week has been taken in constructing the eurve.
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epidemic was comprised within a period of three weeks, that the number N
of new cases rose rap1diy to a maximum, and then nearly as rapidly mﬂs a0, :l?m, and
declined, the rise occupying a week, and the decline two weeks, and h*:‘ﬁf_mbg
both rise and fall being little mterrnpleﬂ On the other hand, the '
first epidemic of 1891 lasted about eight weeks, and that of 1H91—2
about six weeks, and the course of both was marked by many
fluetuations.

It is to be noted, however, that each of these diagrams is based upon Later ones
Ce i ATk LB Ferik murobest of Liospitals ; the dtan‘mm in my first ,',",‘;fr:‘::fﬂ:}“aﬂ:‘;,ll
report including the cases in several hespitals from \1]1“_'.[1 I was not .t::fl e t':;émh]
able to get lists for the later epidemics. It is likely that, had figures i f
been obtainable from other hospitals, the fluctuations in the diagrams of
the later epidemies would have been to some extent smoothed out.

For the same reason, the fizures of the diagrams cannot be taken as
indicating the relative numbers of attacks in the several epidemics as
compared one with another,

For one numerously attended hospital, however,—viz., the Middlesex
Hospital,—T am able, through the courtesy of Dr. Essex Wynter, Medical
Registrar, to give in the following table the figures for each of the three
late epidemics ; and it will be seen that they fully bear out the state-
ments that the two later epidemies were less sudden in their development
than that of 188990, and that the cases were less numerous, but that
the course of thc:sc later epidemics was more protracted and more
fluctuating than that of the first.

Mippresex Hoseitan.—Damny Nussers of Cases of Inrrvesza (In
and Out-Patients) treated during the Eripeaics of 1889-92.

! Epidemic of 185550, First Epidemic in 1801, Epidemic of 1801-02.
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On the Influen i 3 : .
o e But while the more recent epidemics of Influenza in London as com-

1859-90, laurt. and Pared with that of 1690 appear to have shown a diminished incidence,

it as mgrrds number of attacks, they have unquestionably caused a grentﬂl:'
but mortality  oOrtality
groater, The mortality in Londen in 1890 aseribed directly to Influenza aceord-
ing to the Registrar-General’s Weekly Returns® was 648, or at a rate of
¥ 155 ﬂc:uh:-. per million of the estimated population. ThEEE G458 deaths
were distributed through the several weeks of the year as follows :—
Loxpox.—Deatns from “IsFruexza’™ in 1890,
Influenza mor- y e i
Ealiiiﬁl[ruin Lomidon First Quarter. Seeond Quarter. Third Quarter. Fourth Quorter.
1] e L. —_—
Wk ending | Deaths) Week ending | Deaths] Week ending |]]aathu.w-wkendiug Deaths,
| |
s el SR |
Jum. 4= 4 [Apr. & =| 10 | July & - 2 |0t 4 - 2
(] 11- 67 o 12 L T an 12 - 1 an 11 - 2
w 18- - agy |a i@ : o . 10 . 1 Pkt | e
i - 1085 |, %8 F G 0 l 1 o 28 -
Feb, 1- - 75 | May 3 - 2 Aung. 2 =1 3 Nov.1l - 2
CI g SR BT é Y 6 A ; 1 e (S
» 15- - | . 17 . 2 & vab = malN | R [
- - 4 w4 & 1 - - 1 o - S 4
Mar. 1- - - 1 . W0 ) (R e ST i
| - 2¢ | June 7 . 3 Hapt. 0 . = | Ine. B - 1
s - i g oy o | it - 1 R T ]
mES T = 1T & i : 2 w20 - 1 GO L 1
B 20 - "I 13 an ] - 1 B 27 ~ 2 s ﬁ = a3
el Jan. 3, 1591 1
Total = 558 Taotal - 47 Taotal = 13 Taotal - b1
During 1891 the weekly numbers of deaths in London aseribed
directly to Influenza have been as follows : —
in 1801, Loxpox.—Deatns from “ INFLuesza ™ in 1891,
First Quarter, Second Quarter, Third Quarter, Fourth Quarter.
! et lis. Theaths. -
Week Week v Week e Yok
ending Deaths. ending 1‘_" E ending i = ending Deaths.
= - = =
E = g
= S =
T = ‘5
Jan10 -| 3 fAan 4 - 7 [ E lowyra-| w |10 lot s -| @
T e 8 PR TR 3 = s 11 = 4D TF- 1o - 2
TR T (R R O R O T T W e
ey b g ch oo | SETE = |0 25 -| 18 4. 2% -] =
Febh. 7 = 3 May 2 - a7 v fAung. 1 - 17 2 w 3 - 7
et o M| (O BT e T e e e 1 | Hov.7 -| 2
ot el 1 WSS | T R | 52 |5 15 -| 10 g 1. 14 - B
w 2B z ... - | 319 G - e o . AT e -
Mar, 7 -| 2 J. S0 -\ 300 |6 |, -] 7 | B |, =\ | 18
w - 2 June 6 - 3 GG | Sepl. 5 - 1% a |Ivc. 5 - 0
s 1 ! 14o-| 249 | [ & ® |1 - 8
sl & | =00-| 18 |, 19 - 1 = 1" 13 -] 17
ooamia | oY gL | . % - rt = |5 %8 | 19
| Jan, 2 - 3T
Total = | 24 Total -| 1060 | 373 | Total | 213 n Tatal - | 139

* Tha deaths ascribed, s a secondary eanse, to Influsnz coourring during the course of ot her
diseasos are only stated by the Registrar-General in times of an epidemic.

The total number of deaths registered in London directly aser ibed to
Influenza in 1891 was therefore 2,336,1 equal 1o a rate of 544 per
million inhabitants.

* But see note on page 3.
1 In the Registrar-General’s Annual Report for 1891 the number of deaths I'rom
Influenza in London is given as 2,302,
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During 1892 the number of deaths in London directly aseribed to ©n the Influenaa

Tufluenza has been 2,264, or 531 per million estimated inhabitants. fe o je and
They have been distributed through the year as follows :— L L B

Loxpos. Drearias from INFLoexza in 1892,

=T i E T e s | NN T LR
First Quarter. Second Quarter, Third Quarter. Fourth Quarter.
Deaths Trom
Inflwemzn.
—= Deaths Denths Deaths
Week | = Weok from Week from Week from
eniling II i = ending In- ending | In- crding In-
I E‘ & fluenza, flnenzn. Muenza,
= &
= ]
—_ w
Jan. 0 - | 05 -- April 4 15 July 9 ! & Oct, 8 r ®
e | S (| (ER w18 T e L 2 n 10 ]
- R | Bl v b 3 n 23 1 o ]
w =i & | Tl - 8 u ) ] - 5
Feh. 6 - | 514 i May 7 11 Aug, ¢ - 2 Nov. 5 5
e | 153 33 S P 10 FE [l s 2 o1 ]
an - | 7 0 ol * w2 2 w 19 - 2
g B3 il 20 i 28 i el 2 n M o= ]
Mar. 5 -| %4 5 | June 4 7 | Sept. 3 2 IDve. 3 -| @
F | oy b w 11 7 w10 3 s d0E- h
o i 35 L] v 18 B e Iy 1 o | 3
e | 20 il o 25 2 | 1 - M- L]
April 2 - £} — [July & - 3 [|Oct. 1 2 LT TR N U
Total - | 2,078 B3 Total BE Tatal 30 Total - | LE)

* The deaths aseribed, as a mmldnr} cause, to Influenea occurring during the conrse of other
diseases are only stated by the Registrar-General in times of an epidemic.

Thus, while the deaths from Influenza in the first three months of
1890 (including the first epidemic period) were 558, those in the three
months May, June, and July 1891 (including the second epidemic)
were 2,104, and in the first three months of 1892, 2,075, Adding in the
last two epidemics the cases, so far as given, in which Influenza was
recorded as a secondary cause of death, the numbers become 2,502 and
2,448,

"But the deaths ascribed primarily or secondarily to Influenza form
but a small proportion of the total mortality due to an epidemie.

During the first epidemic the total mortality in London exceeded the Increase of teial
maoriality during

average in each of the weeks ending in January 1890 as follows :— epitemic period.
et s P i _ In 1500,
| Excess of Deaths above Average
| of the corresponding weeks of
| previons 10 years.
Week endin | Ideaths from
i U i : Influenza.
Ihzcases
* All Causes. | of Respiratory
i Chrgans,®
]
January 4th - - - 122 a01 4
e AT S s : - 810 528 7
- ABERS w - - 765 464 127
e T - - - 260 167 106
Total - - 1,958 | 1,454 304

* Hxcluding phithisis.
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On. the Influenza — (fn the succeeding weeks the deaths from all causes and from lung
1880-90, 1501, and diseases fell below the average, though a considerable but diminishing
- ;}ﬁ“ﬁ,ﬁﬁf number were still ascribed to Influenza week by week.)

It may be noted that the deaths ascribed to Influenza bore to the
excess from diseases of the respiratory organs the proportion of 1to4-735,
and that the deaths ascribed to Influenza together with the excess
in deaths from diseases of the respiratory organs accounted for 1,758 out
of the total excess of 1,958 deaths, leaving only 200 to other causes.

In the second epidemie the total mortality in London continued above
the average for a period of 10 weeks, as follows :—

in 15M,

Exeess in Dieaths from l Desthe foam
Influenza.

Week ending Discasia I

All Canses.| of Respiratory |

Organs. | Primary. | Secondary,
: |
April 25 - - - i 83 10 e
May 2 - - - 334 219 a7 i
A% - & = 438 | 240 148 33
i AR A 2 - 661 303 266 52
- e g - - 642 296 319 60
w B0 - - - 837 316 alo 64
June 61 - - “| 7eme | 297 | 30 56
g s - -| 461 216 | 249 49
A e i : 481 217 I' 182 38
T T e 1 = 156 S T < a1
1 |

Total - - 4,815 3,269 [ 1941 373

(In the week ending July 4th the deaths from all causes had fallen
below the average, but there was still a small excess of 29 deaths in the
mortality from affections of the respiratory organs, and 36 deaths were
ascribed primarily, and 10 secondarily, to Influenza. In the following
weeks the general mortality was considerably, and that from respiratory
diseases slightly, below the average.)

In the above period the deaths ascribed primarily or secondarily to
Influenza bore to the excess of deaths from diseases of the respiratory
organs the proportion of 1 to 2-1, or more than twice that in the previous
epidemic. The deaths under these headings accounted for 4,583 out of
the total excess of 4,815 deaths during the epidemic period.

and in 1892, In the third epidemic the total mortality in London exceeded the
average during each of the seven weeks ending February 13th, 1892, as.
below :—
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T -

i e Deaths from
—— e — Influenza.
Veek endi fhal.
Whed il ! Diseases E
All Canses.| of llesiplmtur_}' |
| i Organs. Primary. | Secondary,
|
January 2 - : - | 1,484 778 | 37 =
., i - . 624 455 | 95 S
SR | g -| 1,193 501 271 63
S s - 1,762 T S0 86
i g0 - = -1 147 654 436 7l
February 6 - - -| 698 270 314 62
i T . 5 173 45 | 183 33
|
Total - - 5,921 2,802 1,805 | als

— == — - ——n = e —— e o ————

(I have not included in the epidemic period the week ending January
2nd (although the deaths from all causes and from diseases of the
respiratory organs registered in that week were excessive), for the
ollowing reasons—

1st. The large number of deaths registered in that week is attributed

by the Registrar-General partly to the delay in registration,
owing to Christmas, of deaths which had occurred in the
previous week.

2nd. In the previous week there had been a hard frost, with a dense

dark frozen fog over London, meteorological conditions which,
apart from the presence of Influenza, give rise to a high
mortality, especially from diseases of the lungs. This frost
and fog broke up on Christmas Day, and the following week
was mild and rainy.

drd. The number of deaths attributed to Influenza in the week ending

January 2nd, though increasing, was still comparatively small.
4th. The mortality from all causes fell in the following week, viz.,
that ending January 9th, before rising to its maximum,.

I have no doubt, however, that Influenza contributed to some extent
to the hizgh mortality in London registered in the week ending January
2nd, 1892. [In the week ending December 26th, 1891, the total deaths
registered were 42 below, but those from disease of the respiratory organs
51 above, the average, and 19 deaths were attributed to Influenza.

In the weeks following February 13th, 1892, the total deaths and
those from diseases of the respiratory organs were below the average,
though deaths from Influenza still continued to oceur.)

In this epidemie period the deaths ascribed primarily or secondarily to
Influenza bere to the excess of deaths from diseases of the organs of
respivation the proportion of 1 to2-8. The deaths under these headings
made up 5,012 out of the total excess of 5,921 deaths,

The idea may oceur to some whether the apparent greater fatality of
the later epidemiecs of Influenza may not have been merely a matter of
certification ; that when epidemic Influenza first reappeared in 1889-90
medical practitioners, misled by the common misapplication of the word
“Influenza ” to severe cases of ordinary catarrh, looked upon it as a
trivial ailment, and hesitated to ascribe death to it ; whereas in the later
epidemies it had become recognised as a formidable disease, in which a
fatal termination might oceur without discredit to the medical attendant.

On the Influenza
Epidemics of
1580-50, 1891, and
1891-52 ; by

Dz, Parsona.

Question of cer-
tifleation of
deaths from In
flenzn,



Om the Influenzy
idemies of
l, 1851, and
1801-92; by
Dr. Parsons.

Influence of
ACCOMPAnYIing
wenther npon
thi fatality of
Influenzs ¢pi-
domics.
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It is not improbable that some such change of nowenclature may have
had a share in the inereased number of deaths aseribed to Influenza in
the later epidemics.®
In the first cpidemic the deaths aseribed to Influenza were fewer
in proportion to the excess in the mortality from dizeases of the respira-
tory organs thau in the later cnes as follows :—

I. January 1890 1 Influenza to 4°757) Excess of deaths from

11. May and Junc 1 Influenza to 2-1 diseases of respiratory

1891, organs above average

I, Janvary and 1 Influenza to 28 | «f corresponding weeks
February 1892, ) in previous ten years.

This explanation, however, will not aceount for the greater mortality
from all eauses and from diseases of the respiratory organs in the later
cpidemics than in the first one,

The influence of weather upon the mortality has also to be considered.
In my previous report 1 have shown evidence, which appears to me con-
clusive, that the outbreak of an epidemic of Influenza is not the effect of
any partieular kind of weather, but it is possible that the kind of weather
accompanying the epidemic may have some influence vpon its course
and fatality.

In 1890 a frost which had prevailed for the previous week broke up
on January 3rd, shortly after the commeneement of the epidemie, and
the remainder of January was mild, with frequent S.W. gales and a
considerable amount of sunshine for the time of year. These conditions,
ordinarily in winter conducive to good health, may have rendered the
epidemic milder than it would otherwise have been. On the other hand,
if there had been no epidemic then, the mortality would under such
weather conditions have probably been below the average, so that the
increase due to the epidemic of January 1890 was probably greaier than
at first sight appears,

in 1891, February was remarkable for being entirely without rain,
though with frequent {rosts and fogs in London. The first part of March
was warm and pleasant, but on March 9th a gale and heavy snowstorm
oceurred, most severe in the S.W. of England. The remainder of
March and April were fine and dry, but with a prevalence of cold
easterly winds, which made the spring very backward. The first
half of May was very fine and warm, with a dry air and easterly
and northerly winds. On May 15th a very cold and wet period
suddenly set in; the mean daily femperature at Greenwich, which
on May 13th was 65-2° or 13°1° above the average fell on May
16th to 40+2° or as much below the average, and on May 18th to only
39-3°% or 14-8° below the average. This cold period lasted till May
30th. The week June 6th=12th was cold and dry, with N.E. winds; the
remainder of the month was variable. It may be that the sudden change
in the middle of May from fine dry and warm to cold and wet weather
increased the fatality, and prolonged the duration of the Influenza

* The following remarks taken from the annual report for 1891 of Mr. May,
M.0.H. to the Aston Manor Urban District, to some extent bear out this idea : — In
# the Influenza epidemic of 1890 the medical practitioners recognised ils presence,
# but did not acknowledge it in their certificates, ascribing the deaths to the chest
¢ gomplications which supervened upon it ; but it has been acknowledged very fully
“ this year (1891) as a primary cause of death, and there were 30 deaths certified
¢ gs caused by Influenza (in 1890 there were only 3 so certified). The Influenza
“ gpidemie of 1889-90 was responsible for about 100 deaths in Aston Manor, and 1
“ gstimate that the epidemic of the present year has been directly and indirectly -
@ pesponsible for 114 deaths, chiefly among adulis and elderly persons.”
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epidemic ; but it is cles# that the epidemie, which Lad commenced in the Eu.‘:‘he .I:u.ﬂufwnn
last days of April, had already almost attained its height before the j&u’ay 1591, ana
change in the weather occurred, especially when we take into considera- 169198 by
tion the intervals of time which necessarily take place between the com- :

mencement of illness and death, and between death and registration.

In the winter of 1891-2 the early part of December was mild. On
December 19th a week of severe frost set in, with calm stagnant air and
dense black frozen fogs, This broke up on Christmas Day, and was
followed by a week of mild, damp weather. On Janunary 3th a period of
frost again set in, with little wind and absence of sun, and lasted nearly
to the end of the month. The first half of February was variable, but
in the third week a period of frost again occurred. Influenza had been
present in London, as it would appear all through the early part of
December 1891 (if indeed it had ever been really absent since the
previous epidemic) ; the number of cases under treatment began to rise
ahout December 20th, and the epidemic continued to prevail all through
January, and declined about the middle of February. It will be noted
that it commenced, as two years before, just after Christmas, but under
meteorological conditions in exact antithesis to those of 1880-90. It is
possible that the severe weather in January 1892, as corapared with that
in 1890, may have had to do with the higher mortality in the later year,
but the frosty weather in the third week of February 1892 did not
interrnpt the decline of the epidemic.

It has sometimes been stated by observers in former times that other fliwitlﬂm'm Ip-

z - : - : 5 . nenzs doss not
epidemic diseases which may have previcusly prevailed, subside at the check other
onset of an epidemic of Influenza, to reappear at its close. The returns ®pidemics.
of the Registrar-General do not support this view. An examination of
the weekly returns shows that during the Influenza epidemic period
of 1890 there were high death-rates, sustained for several weeks, from
whooping coughiat London, Bristol, Brighton, Bolton, and Salford, from
measles at Liverpool, and from scarlet-fever at Sheffield.

During April, May, and June 1801 there was, concurrently with the
Inflnenza epidemic, a sustained high mortality from whooping cough at
Bradford, Manchester, Leicester, Oldham, Liverpool, and Preston ;
from zearlet fever at Halifax, and from measles at Portsmouth.

In the winter of 1891-2 the Influenza epidemic was accompanied by
a sustained high mortality from whooping cough at Neweastle-on-T yne,
Wolverhampton, Portsmouth, London, West Ham, Croydon, and Black-
burn, from measles at Newcastle-on-Tyne, London, Norwich, and
Liverpool, and from disrthea at Preston.

In the large towns of England and Wales the progress of the Influ- Increased mor.
enza epidemic of 1891 and 1892, so far as indieated by the death-rates, [unea o
may be seen jn the annexed tables (pp. 18-21), compiled from the fﬂﬂﬂaﬁsgilﬁi“rl g
Registrar-General’s weekly reports and annual summary. They may be tovms of England

compared with a similar table for the first epidemic on p. 115 of my 22d Wales.
previous report.
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On the Influenza ~ The following table, derived from one in the “ British Medical
f‘,;';.'ﬁ;ﬁ',“fgﬁ and Journal * of 1892, shows the number of deaths aseribed to Influenza in
1801525 by the several metropolitan sanitary districts during the epidemic of
Dr. FOrson®:— January and February 1892,

The results are discussed on page 56 of this report.

Mortality from
T et
i istricts,
January and Deatis from INFLuexza in MeTrororITAX DisTmRICTS. 1892,
February 1502,
! In Week ending % 1, 2
i T SPwEniiy
: x] -l |mla | & | =
Distriat. E | & 5 = E’_ s b b &= i&
= ElEBE|E|E = | 8 | =2
: 2| 5| E|2|E| B 5 (2|3 |:B
L& | &a &l &8 al2be s |3
Paddington - | 217438 | 5| & | 13 | 17 | 18 B 4 1| 82 |8
Kensington - 166321 | 5| 18 | 48 | a8 | 20 | 11 | 1 | 2 |138 | -84
Hammersmith - | 97,237 6 B[ 13 b 4 G 1 2 | 4 | 45
E Fulbam - «| pigd0 4| B | 13 & T 8 1 1 | 48 | 48
2 | Chelsea - | peere | 5| 15 | 16 | 18 & [ 1 2 | a5 | 68
£ Bt. George, Han- | 78,362 7 ] 11 4 -] . g & 68 | &Y
E= | over Square,
Westminster - | 55525 1 2 2 3 3 - | — 12 | "=
St. James, West- | 24998 | — | 1 2 ] 1 1 1 1| 12 |48
minster. |
g [ Marylebone - | L2881 | 3| 12 | 21 8 | 10 4 2 g2 | 63 | 45
£ | Hampstead - | 68425 | 2| 4 [ ] 3 3 | — g | 98 |41
g{,ﬁhll’mcm = | 234487 41 15 43 18 17 L] b 5 | 114 | "49
5 | Islington - - | 319433 |12 | 25 ah a7 15 1% 5 710247 | 46
v LHackney - = | 230531 3] 15 24 10 13 '] 5 4 | 8¢ |87
r8t. Giles - -« s | —] 1 g & 4 7| — ¥ o24F | 60t
5t.  Martin-in- 14574 | — | — 1 1 —_— 1 = _— - 1
e Fields,
Elgteand - -| a0y | 1] — | = | = | | 2| 2| =| 5|20
= | Holborn - =| 8353 | — | — 4 & —_— b 2 r 158 | 45¢
& | Clerkenwell o e S R I R (R T I W il e [
&t. Luke - «| #ia |—=1] 1 B ] 1 2 1| — | 14 | @
LCity of London - | 37504 | 3| 2 & 5 i 2| — 1 | 22 | 6o
FBhorediteh - - | 124000 | — ] T B 4 [ 1 1 a0 | g
Bethnn] Green - | 129,154 1 T 14 B i1 G i i 53 | a1
« | Whitechapel T4420 7 f f 1% 3 | - 1 41 | 588
E. Stmtﬁmrge-in- 556 | —| 2 4 ] - g | — 1| 1T | =87
E Limehouss .| 57609 | 1| 5| 8 | | a|l 2fa]aln]a
Hilu Eml Old | 107565 | 1| 8 | 13 | 2 4 8 E 1| 5280
| Poplar 06697 | 2| T | 11 7 B g2 | — g logh |83
S8t. P&qun Bnuth 27,162 ' 2 4 2 5 1| =] 1 12 | "a8
War
Bt eral.'gr.'. Bouth- | 5712 | =] § 2 ; 3| = 2 1 1 11 | 18
h:'::flmﬂn - 115,863 2 4 o I + ] g2 | - 25
8t. Olave, Hnmlhwnrl 12 B 3 - - o= - | B | n
Herml:lmlm_‘v - - | B4588 | 1 6 | 11 & T 4 1 3 3| e
Ratherhithe - -| so074 | —| 1 g1 6 [ 4 2 2 | 21 | 54
Lambeth - -l oyse0s | E| 18 | =4 | 26 | 30 8 ] ¥ (119 | 48
Battersen - = | 160458 4 10 12 17 17 14 3 o v | 5l
Wiandsworih - = | 156931 3| 18 32 17 12 7 4 1 EZ | "2
Camberwell - -| 25812 —| 18 20 | e 15 11 L] 1 | 105 | -45
Greenwich - = | 166417 g ! 16 | 12 [ 4 4 —_ B3 | =
et R ST
Lewisham - -| oo i a3 | 2g- | @1 ]z 1| — | &2 | #y
R e
Wi i - = 40,5848 1] 4 1 1 1 - 1 = o | a2
Pnﬂﬂ:l_:ﬂtt : -| sasm | 2! 8 | 12 l 16 | 10 E 1 2 | % |*n

The following table is based upon the Registrar-General’s annual report
for 1890 and 1891.
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Dearas from INpLuexza in ExGLasp and WALES in 1890 and 1891,

On the Influenza

arranged according to REGisTrATION COUNTIES, e nd
1E00=-2; by
Dr. Parsous,
Treaths from
. : Rate per 1,000,  In the several
Registration Counties. Pﬂp;"ggtlllm’ Influcnza. i Eﬁﬂ:’dﬂﬁm:
1 1890. 1891, 1890, 1891.
London - - 4,211,056 624 | 2,302 0°15 0-55
. [ Burrey extra- 572,060 a1 300 0-16 0-52
A E | Eent metrup BUG,287 151 261 019 0-32
= ? Bussex dad,5aE a4 214 0-17 -39
72 | Hants - (66,230 a4 183 | 0-14 | 0-27
| Berks - - | 268,352 G 114 0-24 0-41
[ : ‘ulldd'[es&x extra- [ | 575,254 41 250 0-16 0-43
= Herts mclmp 215,160 43 89 0-20 0-41
ﬁ Bucks - = 164,325 41 103 0-25 0-63
= | Oxford - - 188,225 40 T 0-21 042
| - Northampton - 308,149 66 281 021 095
[ "'-E Huntingdon - - S,280 | 3 a4 0 06 0-G8
= Bedford - - 165,997 | 27 07 E-16 0+ 58
Cawmbridge - - | 196,266 a0 91 0- 2 0-46
g Essex - - 761,172 | 108 419 014 0= 42
. = Suffolk - - 365,479 49 100 014 0+27
| ﬁ Norfolk = = 448,609 | 6o 254 0+15 0-57
la
' . ((Wilts - - 235,120 72 132 | 0-28 | o0-52
= E Darset - - 188,965 48 31 | 0-25 016
£ % < Devon - - 636,154 118 208 | 019 0-33
.,EF‘.;', Cornwall - - 218,601 47 181 | 0+=15 0:57
Bomersel - - 310,064 131 215 0-26 0-42
| (Gloncester - - i 548,901 114 235 0-21 043
| - Heveford - - 113,391 32 111 0-28 0-98
| 24 Salop .= - 254,745 T2 238 0-28 0-94
= | Stafford - - 1,108,322 164 472 01y | 0+43
= : l
= | Worcester - = 422,515 74 182 0:18 | 0°43
| Warwick - - i 801,760 T2 20 -0 ’ 065
= [ Leicester - £ 279,214 44 199 0-12 | 053
= g | Butland - 2| 22,123 3 30 013 1-36
5= J Lincoln 3 - | 487184 78 555 | 0°17 | 1-19
# = | Nottingham - - 503,154 82 815 | 0°16 | 0-62
" | Derby - - 132,414 52 389 0-12 0+-90
e =
+ = [ Cheshire - - 707,962 93 383 ‘ 0-13 054
¢ % | Lancashire - - 3,957,95¢ | 401 2,394 | 010 061
' - | .'
i E’ West Riding - - 2464379 326 1,830 | 0-13 0-79
- £.2 < East liullug - - 299,961 1 TH 393 l 0-24 098
H% | North Riding - 354,407 45 27 013 | 078
f'. [ Durham - - 1,024,259 1440 411 0-14 0-40
2 Northumberland - 06,006 76 214 0-15 0-42
¥ 1 Comberland - - 266,550 93 151 0-35 0-56
L EE Westmoreland - 66,215 13 67 0-20 102
.&f Monmonth - - 275,086 4% 274 0-18 1-00
el South Wales - = 1,049,960 163 G614 016 0:59
= North Wales - - 451,074 129 489 0-28 1:09
Total - = | 29,001,018 1 4,523 | 16,686 0157 | 0572
|
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In the following table the several counties are arra
their relative mortality from Influenza in the years 1890 and 1891 :—

24

nged in the order

D, Parsons,
1850, 1500,
Below Average. Above Average. Below Average. Above Average.

i % u l o 4 a .
Comparison of  Huntingdon < tph | Burrey? - = 16 | Dorsat - - *16 | Bedford - 58
loeal mortality in Warwick - = iy | Bliddlesex® = 16 | Hants - = BT | 8. Waleg, 5
1830 and 1591, Lancashire = 10 | Bedford - - 18 § Buffolk - - "27 | Lancashire ‘Bl

Leicester - = °12 | Mottingham - *16 | Kent®* - - *32°| Nottingham B2
Dierii : - *1% | 8. Wales - = ‘16 von - "33 | Bneks - - "B
Butland - = "13 | Sussex = = 17 | Sussex - - 39 | Warwick - "G
heshire - - 18 | Lincoln - - 17 { Durham - < 40 | Huntingdon - ‘68
W. Riding - ‘13 | Worcester - *18 | Berks - - "41 | N. Riding - "8
N. Riding - « *13 | Monmouth - '18 | Herts* - - 41 | W, Riding - 70
« 14 | Bent* @ - = 19 | Oxford -- = 42 | Derby - « 3
- « 14 | Devon - - '19 | Essex - T - Snlug . |
14 | Herts® - ‘o | Bomerset - = 40 | W mpton - "G95
Ihurham - - *14 | Cambridge - 20 | Northumberland 42 | Hereford -
- « 15 | Westmoreland - 20 § Middlesex® = 43 | E Rid - "8
Norfolk - - *15 | Oxford - - 31 [ Glowcester - 48 | Monmon = 170}
Cornwall - - *15 | Northampton - °21 { Stafford - =« 43 | Westmoreland - 102
Stafford - - *15 | Gloucester - *81 | Worcester - 43 | N. Wales - 1709
Northumberland -15 | Berks - - 24 | Cambridge - “4# | Lincoln - - 119
E. Riding = 2 | Surrey* - - *52 | Hutland - 1736

Bucks - - 95 | Wilts - - "3

Dorset - *25 icester - - 53

Bomerset - *26 | Cheshire - - b

Wilts - *28 I London - -~ 58

Hereford - *28 | Cumberland - 56

SHJOE - 28 | Norfolk - S

N. Wales 24 | Cornwall - - *K¥

Cuomberland 35
England and Wales - = *1E¥ England and Wales - = '3

* Extra-Metropolitan portions of these counties.

From an inspection of this table we may make the following obser-

tions :—

1 That in almost every county the death-rate from Influenza was

Lo

o |

much higher in 1891 than in 1890, Dorset being the only excep-
tion.*

2. That the relative position of individual counties, in many cases, is

different in the 1wo years,

Thus the populous manufacturing and mining countics of the
North-Western, North Midland, and Yorkshire divisions, which
oceupied a low place in the scale of Influenza mortality in 15390
were high up in 1891, (Owing to this, the list of counties in
whieh the death-rate from Influenza in 1890 was below the
average of the whole kingdom iz shorter than that of counties in
which it was above the average, whereas the contrary was the
case in 1891, the shorter hst in each year comprising the
populous counties of Lancashire and the West Riding.)

On the other hand, the sonth -western counties of England, which
cecupied a high position on the list in 1890, were low down in
1891, except Cornwall, which oceupied a middle position in each
year.

. That in certain counties as Hants, Essex, Suffolk, and Durham

the Influenza death-rate was low in each year.

. That in London, Surrey, Norfolk, South Wales, and Cornwall

the Influenza mortality in each year was about the mean for the
whole Kingdom.

That in certain other counties the mortality from Influenza was
notably above the average of the whole kingdom in both years.

* Dorset seems to have suffered severely in the early months of 1892.
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This was the case in North Wales, Shropshire, and Hereford- On the Influens
shire—counties with a declining population, and therefore pre- 13s-90, 1991, and
sumably containing a large proportion of elderly persons; glso 150142 by
in Monmouthshire, Northamptonshire, Bucks, Lincolnzhire, and
the East Riding of Yorkshire,

6. The mountainous regions of North Wales, Westmoreland, and
Cumberland have experienced a specially heavy mortality.

The following table shows the number of deaths in England and Mortality at

Wales attributed to Influenza in 1591 in persons of different ages and fﬂ“{:ﬂ;ﬁ“ﬁm

BEXES j=—— in 1891,
Ages at Death.
g " i ] l I
= = =
o = = E | Total
Hex & = s | o= _?1:-“:'2 I— | 2= | 3= | 4= | underh
- = = = £, 1 | X ears.
= P oo W -
| = = o = | |
r | ok
Males - .| 8821 164 152 257 553 |21 | 76 | 52 | 6B 057
Females. - | 8085 b &0 142 205 lm& |57 1 58 735
]
Both sexes -] 16,030 241 291 309 BG1 ‘:mu 153 ‘ 100 | 123 1,645
| | |
Sex. | s= lip—liag= {oo— | 6= |38~ | 45— | ss— | es— | 95— | g5~
o i lady | l | |
s > ! - — crfars | reii e
Maleg - . I 127 | 108 | 246 ooz | oss (1000 | 1321 | 1471 | 1se | see | 1
Females - | 1s0| 100 203| 2| sov | 2ol 1088 | 1373 | 171 | Loof | 219
Bothsexes - | 277 | 209 440 | 494 (1265 |1.720 | o356 | o844 | 3247 | 1830 | ase

The following gives the pﬁportional mortality from Influenza per
1,000 persons living of each sex at different ages :—

| Apges.
AlL |
R Ages.| 1 ! | I
| 0=5. l 5=10. lﬂ-lﬁ.tlﬁ-ﬂﬂ. Eﬂ-ﬁ.lﬂﬁ-ﬁ- 35—%[45—55 55*-&5-: Ll ?5—35.‘ B34+
diss _ | | HETY
| 1 |
Males - | *6b| -s4| 07| 09| 27| 20| 22| -2 142%| 1¢0 | 343 | 571 | 5oa
Femnales - | 54| *38( 00| 00| “L&| "17 | oy | 42| o] 1'54 | 312 |17 | 7o
e
Bothsexes | *57 | *46| "08( 08 *15( *19( -2 52 *04 | 1°7% (327 |5-40 | 7c0
|

Some opportunities for a further study of the distribution of Influenza Mortality from
mortality are afforded by annual reports of medical officers of health, [niuenm in
Influcnza is not one of the diseases required to be entered in the official of dmw
tables of sickness and mortality, but a good many medical officers of "%
health in compiling their reports have mentioned the number of deaths
which have been ascribed to Influenza. More, however, have done go
for 1891 than for 1890. From the reports which have come under my

notice, in which the figures for both years are given, I bave compiled the
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On the Influcnza following table, the figures for London, as given by the Registrar-

General, being also added for comparison :—

Deaths from Rate per 1,000

Agpgregate Influenza. Inhahitants,
Distriet. Popula-
tiom, 1891.
1890. 1891. 1890, 1891.
London - - - | 4,211,086 G24 2,302 15 0-55
24 preat towns of over 80,000 | 4,045,528 489 a417 *11 « B
population.
85 large towas of hctwpﬁn 1,464,113 186 it *13 52
20,000 and 80,000 population.
21 towns of between 10,000 312,161 46 1496 15 ‘63
and 20,000 population.
60 small towns of under 10,000 208,121 G2 196 - | a4
population.
85 rural sanitary districts - | 1,376,997 317 g4l - 23 61

These fizures show the much greater mortality aseribed to Influenza
in 1891 than in 1890, but, in reference to this, it has to be observed that
in some of the provineial towns the deaths from Influenza in 1891 eom-
prise a portion of those which oecurred in the epidemic of the winter of
1891-92. In London the mortality from this later epidemic was almost
entirely comprised in 1892,

The table also shows that the mortality from Influenga has been some-
whet greater proportionally in rural districts than in towns, though this is
more fully brought out when a larger series of districts is taken for
which figures for 1891 are given, many of which eould not be included
in the forezoing table on account of the number of deaths from Influenza
in 1890 not having been recorded. ’

1891.
Denths from Influenza in
1891.
Agrrepate
Bisiricis. L
Population. Rate per
Number, | 1,000 Popu-
Iation.
London - - - - 4,211,056 2,302 0*55
26 great towns of over 80,000 in- 4,661,044 2,697 058
habitants.
64 large towns of between 20,000 2,475,182 1,277 058
and BO,000 inhabitants.
63 towns of between 10,000 and BO9,354 524 0-58
20,000 inhahitants.
177 emall towns of under 10,000 in- 822,420 514 0 64
habitante, -
192 rural sanitary districts - 2,937,885 2,154 073

| .
e — i i
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The following table gives the mortality from Influenza in the great On the Tufluonza
cities and towns of England and Wales, so far as it is contained in 185q o0, 1801, ana
reports sent to the Board. From Norwich and Burnley the Doard do 1801-92; by

. ; Tir, Parsons,
not receive reports, and the reports of the medical officers of health for

West Ham, Preston, and Gateshead do not state the number of deaths

ascribed to Influenza :(— }‘{Fﬂﬂ,‘j;; ,-Efm
———— groat townsy :
Deaths from Rate per 1,000
: ;
. il Population, Influenza, Population.
18491.
1890, 18491. 1890, 18491,
Croydon - - 102,697 13 Td 11 ! g
Brighton - - 115,402 23 7l =20 " GE
Portsmouth - 159,255 15 48 0 | -a3p
Plymouth - - #4,179 y 44 7 | ]
Biristol - - 221,665 . G4 HO 24 | =40
Cardiff - - 128,849 12 78 03 "Gl
Swansea - - 90,423 R 20 L] 0%
Wolverhampton - 82,620 2 13 02 *16
Birmingham = 420,171 Not Eiv{-_ln. 214 7 50
Leicester - - 142,051 T 56 05 39
Nottingham - 211,984 L) 106 “13 50
Derby - - 94,146 4 75 “04 80
Birkenhead - 09,184 2 48 02 “4B
Liverpool - - | 517,951 8 247 015 - 48
Bolton - - 115,002 17 50 *15 43
Manchester - 505,343 a0 347 10 it
Enlford - - 198,136 21 100 <10 “50
(ldham - = 131,463 28 157 2] 1-20
Blackburn - £ 120,064 0 (#) 72 — *RG
Huddersfield - 95,422 10 111 *11 118
Halifax - - 22,864 1 ao* 01 37
Bradford - - | =218361 14 135 -06 -2
Lieeas - = A6T,506 19 194 05 | =58
Shefheld - - 324,243 a6 309 *30 I A=288
Hull g - | 199,991 49t 1661 25 | B3 é
Sunderland - 130,921 0 a0 — [
Neweastle - - 186,345 Not stated. 66 T | 83
1
* Primary cases only. + Including cases complicated with inflammation of lungs.

No very clear general conclusions are deducible from this table. The
mortality from Influenza was lowest in Wolverhampton, Swansea, and
Sunderland, towns not ordinarily distinguished for a specially low
death-rate. It was highest in Sheffield, Oldham, and Huddersfield,
and was high in several other towns in Yorkshire and the adjoining
counties, but in those further north it was low. A high mortality from
Influenza was observed in the usually healthy towns of Croydon,
Brighton, and Derby, and, as already mentioned, a low one in certain
towns not accounted amongst the most healthy ; but no general rule
seems to hold good, for Oldham, which has a high geveral death-rate,
was in each year among those towns most severely affected with
Influenza.

In some instances neighbouring and otherwise comparable towns .
experienced a similar mortality from Influenza, e.g., Liverpool and
Birkenhead ; Salford and Bolton ; Leeds and Bradford; but in other
instances this was not so. Cardiff * had a much higher Influenza mor-

* In Newport (Mon,) the Influenza death-rate was still higher than in Cardiff,
¥iz., "91 per 1,000 inhabitants.
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On the Influensa MLty than Swanses; Derby than Leicester; Birmingham than Wolver-

pidewmins of

1B, 1861, and

1ER1-8%; hy
Dr. Parsons,

in Bhaffield ;

hampton, and Huddersfield than Halifax. These variations may
probably partly depend npon differences in certification, or in classifi-
cation of cases in which Influenza complicated or was complicated other
diseases, as the weekly death-rates in a table on pp. 18 and 19 exhibit no
differences on a similar scale between neighbouring towns in the general
mortality during the epidemie pericd. Thus, in I-g[n'lifax only 30 deaths
in 1891 are attrituted to Influenza, and in Huddersfield 111, or, in pro-
portion to the population, more than three times as many, but the deatl-
rate from ull causes in the five weeks ending May 30th, 1891, the periog
of the epidemic averaged 37+ 1 in Halifax and 40- 0 in Huddersfiel:.
The 30 deaths in Halifax are stated to include only those primariiy
attributed to Influenza ; there being besides at the same time a very
large mortality from respiratory discases, which was probably attribut-
able to the effect of the epidemic, as the season was not an unusually
cold one. In Hull the deaths in 1891 include 41 from Influenza and
125 from Influenza accompanied by diseases of the respiratory organs,

The experience of Sheffield in the first epidemic of 1891 is note-
worthy, not only because of all the great towns, it exhibited the largzest
proportional mortality from Influenza, and the highest mortality from
all canses during the epidemic period—the deaths during the week ending
May 2nd, 1891, being at the rate of 73°4 per 1,000 inhabitants per
annum—Dbut also because, contrary to the experience of Loundon, the
course of epidemic Influenza in Sheffield was lingering and fluctuating
in 1890, and short and abrupt, both in its rise and fall, in 1891.% In
reference to this Dr. Harvey Littlejohn, medical officer of health
for Sheffield, makes the following remarks in his Annunal Report for
1891 :—

“In 1890 we have the first death from Influenza reported during the
week ending February 8th, after which deaths are registered from the
disease during each consecutive week up till June 20th ; but in only two
weeks during this period do the number of deaths exceed 10. The deaths
from bronchitis and ponenmonia, however, during the greater part of the
time were abnormally high, and if we keep in mind the fact that
Influenza at this time was not so well known and recognised as it is now
through greater experience, it may reasonably be supposed that some
at least of the deaths from these two diseases may be more truly debited
to Influenza. * Even supposing this to be so, the mildness of the inva-
gion, compared with that of the following year, and yet its great effect
on the general death-rate for the year, its protracted and lingering
presence, arve remarkable faets, and difficult to explain satisfactorily
when compared with the characteristies of the more recent invasion.

The epidemic of 1891 presented, on the other hand, totally different
features. It came on suddenly ; spread with great rapidity over the
whele borough ; and affected large numbers simultaneously. It attained
a maximum in four weeks, and in another month bad practically dis-
appearcd, leaving behiud it a death-roll of 399, as compared with only
96 in 1890, A glance at the following chart represents vividly the
absence of any premonitory warning and the snddenness of onset, the
acuteness of attack and equally rapid decline as the wave of infection
passed onwards, There is no relapse or recrudescence of the epidemie,

e

* A similar contrast between the behaviour of Influenza in 1890 and in the spring
of 1891 is noticed by the medical officer of health for Wath-on-Diearne, in a neigh-
bouring part of Yorkshire. In that district a very widespread and severe epidemic
began suddenly over the whole district between April 11th and 13th, 1#91; it
attained its maximum in 10 days, and eontinued high for 20 days longer, after which
it hrap'u:l];.' declined, after having attacked, as estimated, nearly a fourth of the
inhabitants,
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CHART

Showing weekly nazmbers of deaths from. Influenza in Sheffield during its
prevalence in 1890 ana 1891
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it will be noticed ; the general death-raté vemains low throughout the
rest of the year, and the moriality, both from respiratory and zymotic
diseases, is eensiderably less than usual.”

Of Englhish towns Brighton seems to have experienced the highest
mortality in the Influenza epidemic of 1891-2, the death-rate which was '
18*0in the week ending December 26th, 1891 lmnng risen to 609 in that
ending January 23rd, 1892, Dr. N{-Wghglme, medical officer of health,
attributes the excessive mortality in Brighton, which began in the week
endinge Jannary 2nd, 1892, to the large inrush of visitors for Christmas,
and the sickness which they brought with them. In reply to a sug-
gestion that the apparently large death-rate in Janunary might be due to
the deaths being those in a temporarily incrensed population, he tells
me that there are generally only a small number of visitors in January,
but it is likely that many who had come down for Christmas would be
unable to return on account of attacks of Influenza. He attributes the
large moitality to the fact that Brighton receives a large number of con-
valescents from Influenza who form centres of infection. It also
contains many convalescents from other diseases, many chronie invalids,
especially phthisieal persons, and others with weak chests, and many
aged persons—elasses of people among whom Influenza is notoriously
most faial. It iz to be remarked, however, thiat Brighton suffered com-
paratively lightly in the two former epidemics. although the same
circumstances would then be equally in operation, and it is possible that
the severe character of the later epidemic at Brighton may be partly due
to the small degree of protection left by the previous epidemies,

In the following districts the mortality aseribed to Influenza exceeded
one death per 1,000 inhabitants, some specially high rates being noted :—

Urban Districts.

FEast Grinstead. Sheffield.
Waltham Holy Cross. Huddersfield.
Eton. (Grazmere.
Woodford. Cleator Moor.
Downham Market. Egremont.
Wiveliscomb. Abertillery.
Taunton (2-3). Monmouth
Wellington (Somerset). Pontypridd. ;
Kington, Llangefni (3-7).
Sutton Coldfield. St. Neots,
Coventry. Tenby.

Asliby Woulds, Kings Lynn.
MMarkel Rasen. Burnham (Somerset).
Baston. - Diroitwich.
Louth. Grantham.

Vi hittington (Derby) (2°5). Stamford,
Brampton and Walton. Dironfield.
Alvaston and Boulton, Bollington.
Barmouth. Garton.

Neston and Parkgate. Rotherham.
Oldham. . Thornton.
Haslingden. Denby.
Withington. Pickering (3 - 0).
Havdock. Bedwelity.
Poutefraet. Pontypool.
Greetland (3-03). Bridgend.

Todmorden.

O the Influsazs
Epidemics of
1555-20, 1591, and
1591=92; by

Dr, Pau'nnna

n Brighton,

Districis with
high Influenza
mortality in 1801,






31

In Aldeburgh and Dawlish Influenza is stated to have hardly amounted
to an epidemic either in 1890 or 1891.* Generally speaking the rural
distriets and small towns seem (o have suffered most heavily, especially
in the North Midland counties. There are some curious and inexpli-
cable differenccs, however, between neighbouring districts. Thus, in
Wiltshire there appear to have been no deaths attributed to Influenza in
the Wootton Bassett and Calne rural districts, while in the Malmeshury
and Marlborough rural distriets on either side of these a high mortality
was attributed to it. Similarly also in Lincolnshire it is stated that no
deaths from Influenza occurred in the Bourne rural distriet, while in
the neighbouring and similarly situated rural sanitary distriets of
Stamford, Grantham, and Sleaford there was a very high mortality
from Influenza.

It seems probable, however, that the varying mortality of Influenza in
different distriets may be explained to some extent by the different pro-
portions of inhabitants at different ages of life, being low where there is
a large proportion of children, as in an increasing artizan population,
and high in a community which, like a residential well-to-do neigh-
bourhood or a decreasing agricultural population, contains a large
proportion of adults at the middle and later periods of life, and a
small proportion of children.

T'his question, however, has already been considered in the section
which contains a statiztical study of the mortality from Influenza in the
epidemic of 1889-90, as recorded in the Registrar-General’s annual
report for 1890.

The following are some fizures given by medical officers of health
as to the number of eases in their respective districts, from which
some idea may be gathered of the extent of prevalence of the disease.
A wide difference is to be noted between the estimated proportion of
the inhabitants attacked in some districts and the proportion of the
known attacks to the population in other districts. Probably in the
former districts such estimates are liable to overstatement, while in the
Iatter districts the proportion is understated owing to many of the cases,
especially the mild ones which do not come under medical treatment,
;::m; being included among those of which the medical officer has know
edge.

Secarborough Rural District. Population 9,792.—Influenza epidemic
in April and May 1891. The medical officer of health obtained from
medical men information of 1,602 cases coming under treatment, and
there were 11 deaths.

Attack-rate=184 per 1,000 population.
DEll.t-h."l'ﬂm = 1 Y I- T ET]
Case mortality=6-9 per 100 cases.

Hull. Population 199,991.—Influenza epidemic in March, April, and
May 1891, 60,000 estimated  cases, or 300 per 1,000 inhabitants. Of
men at large engineering works one fifth were attacked, and 24 out of
279 police, or 86 per 1,000. The deaths due to Influenza, directly or
through complications affecting the respiratory organs, were 166= 83 per
1,000 inhabitants,.or -28 per 100 cases. The epidemic is estimated to
have cost the Friendly Societies in Hull 4,000Z

South Shields Rural District. Population 12,682.—Influenza epi-
demic from March 1891 to the end of the year, especially in August.
The medical officer of heaith reports 771 cases (261 under five years

* Dawlish is snid nlso to have escaped an epidemic in the winter of 1891-2,
though a visitor died there of Influenza not acquired locally, and there was some
other eases of a mild kind,
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old, 510 above)=61 per 1,000 inhabitants, Tdeaths 4=0-3 per 1,000
inhabitants, or 52 per cent. of cases. In 1890 130 cases were reported.

Yeadon. Population 7,396.—Influenza epidemic began in April 1891.
The medical officer thinks that probably three-fourths of the inhabitants
were attacked = 5,547 cases. Only two deaths were directly attri-
buted to Influenza (= 0°4 per cent. of the estimated eases), but there
was a high mortality from lung diseases not directly ascribed to
Influenza.

Kirkby Moorside Rural Distriet. Population 5,093.—Influenza epi-
demic in April and May 1891. The medical officer of health estimates
that half the population was attacked=2,546 cases. There were 9
deaths=1"8 per 1,000 inhabitants, or 35 per cent. of estimated cases.

Newport Pagnell Rural Distriet. Population 25,613.—The medical
officer of health estimates that one-fourth of the inhabitants were
attacked by Influenza in 1891. 30 deaths were aseribed to it
(=0°47 per cent. estimated cases), but many more were probably due to it.

Thornton, Forks. Population 5,680.—More than 1,000 cases of
Influenza in March to June 1891, and 11 deaths. These fizures give—

Attack-rate about 176 per 1,000 inhabitants.
Treath-rate 1-9 H 5
Case mortality about 1°1 per cent.

Willenhall. Population 16,851.—The medical officer of health reperts
421 cases of Influenza in 1891, viz., 223 in second quarter, 58 in third
quarter, and 140 in fourth quarter=25 per 1,000 inhabitants, Deaths
9="54 per 1,000 inhabitants, or 21 per 100 reported cases.

Barton-on-Humber. Population 8,140.—Influenza epidemic in March,
April, and May 1891, One fifth of inhabitants estimated to bave
been attacked. 7 deaths ='86 per 1,000 inhabitants, or 43 per cent.
of estimared cases.

Northamm, Devon. Population 5,031, —About 100 cases of Influenza
=40 per 1,000 of the inhabitauts, aud 3 deaths.

Market Rasen. Population 2,947 —Epidemie in April and May 1891,
About 300 cases of Influenza=170 per 1,000 inhabitants, 6 deaths=
2°05 per 1,000, or 1°2 per cent. of cases,

Sleaford Rural Distriet. Population 17,916.—Influenza epidemie in
April, May, and June. 75 per cent. of the inhabitants in some villages
zaid to have been attacked. 33 deaths.

Belper Rural District. First Division. Topulation 11,152.—368
cases in first epidemic of 1891=33 per 1,000. Apparently no death.

Pudsey. Population 13,444, —Three-fourths of inhabitants estimated
to have been attacked in the first epidemic of 1891. Deaths 5=-37
per 1,000 inhabitants, or 0*5 per cent. of estimated cases.

Weardale Rural District. Wolsingham Division. Population 3,169,
—There were two ontbreaks of Tufluenza in 1891, the first in July, about
50 or 60 cases; the second, more severe, began Oectober 18th, and lasted
to the end of December ; about 700 ecases. The proportion of inhabi
tants attacked was about 16 per 1,000 in the first epidemic and 220 in
the second.

Truro. Population 11,131.—Influenza was prevalent in the spring of
1891, but much more so in October, November, and December, when a
very large per-centage of inhabitants suffered. Of 600 Oddfellows
and Foresters in Truro, 64 were on the sick list through Influenza
between October 23rd and December 21st, 1891 =nearly 11 per cent.
3 deaths.
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Bury St. Edmunds. Population 16,630.—Half the inhalitants are
estimated to have suffered in December 1891 and January 1892, 3
deaths.

Stockbridge Rural District.—The medical officer of health gives for
certain villages the following fizures of cases and deaths from Influenza
in 1891 :—

Broughton (population 842).—43 cases, 1 death.

East and West ‘U'ytherley (population 901).—32 cases, 1 death.

Over and Lower Wallop (population 1,286).—220 cases, 4
deaths.

Total, 295 cases and 6 deaths in a population of 3,029,

Attack-rate, 98 per 1,000 inhabitants.

Death-rate, 2 R =

Case mortality, 2 per cent.

Wilton. Population 9,894.—A few cases of Influenza in Februoary,
March, and April 1891, extremely prevalent from May to .July, and
arain in December. 195 eases came under the medical officer of health’s
aliservation, and there were 3 deaths.

In 1800, 203 cases came under the medical officer of health’s obser-
vation in Januvary, Feornary, and March, and there was 1 death.

Peanteg. Popalation 5,763.—Influenza broke ont in October 1891,
almost every hous: being affected. The medical officer of health reports
420 eases and 4 deaths,

Nantyglo and Blaina. Population 12,627, —Influenza was at no
time entively absent during 1891, but the greater number of cases were
in October and November. 20 per cent. of the inhabitants are estimated
to have been attacked and 11 deaths were aseribed to it,  In 1890 alse
20 per cent. of the inhabitants are estimated to have been attacked in
the first two months of the year, but there were only 2 deaths.

Parr I11.—Ox the Hisrory of INFLuENza ABROAD in the years
2 1891 and 1892,

In Part I1. of my former report I have traced the recent history of
epidemic Influenza in different parts of the globe up to the end of
1890. The epidemic of 1889-90 seems to have spent itself in Europe
by the end of March, with the exception of Iceland, which was attacked
in June and July. In March, April, and May India, New Zealand,
and Aunstralin were attacked, and in the latter half of 1890 loeal
epidemics were recorded in remote parts of Africa® and Asia, as St.
Helena, Mauritius, Abyssinia, Yunnan, and Kashmir.

There seems also to have been a smouldering on of the disease both
in this country and elsewhere with some local outbreaks, as at Killarney
in Ireland, in Wurtemburg and Australia.

The earliest intimation of the recurrence of Influenza abroad in 1891,
came from the United States, where it appearved early in Mareh, i.e.,
nearly at the same time as at Hull—in Chicago, Pittsburg, Cleveland,
and other towns in Ohio, and Towa, and spread thence eastwards,
reaching New York about the end of March and becoming epidemic in

* A paper by Dr. Bowie in the © Lancet " of July 11th, 1891, gives an interestin
account of the Inmfluenza cpidemic at Blantyre in the Shiré Highlands, Cent
Afriea, the introduction of which is distinetly traced to personal communieation.
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narth-west of the United States, and about the same time at Vancouver's
Island, and on May Sth to be epidemic at Mexico. On April 25th it is
raported to be declining in the United States

This epidemic, i.e., the second of recent years, though very severe in
the United States and in the north of England, seems to have spared
the continent of Europe to a graat extent.

In April Influenza was stated to be epidemie in Christiania, and at
Gothenberg, and in May 23rd to be abating in Christiania, but spreading
in Copenhagen. It was still present to some extent in the latter city in
Angust.

'Dgn April 24th Influenza was reported to be spreading in the towns
of Southern Russia, and on May 15th in Russian Poland. It is
reported as epidemic towards the end of April in Alsace and the Rhine
distriet, and at Hamburg on June 3rd. The death-rate in Berlin and
the other large cities of the German Empire does not, however, accord-
ing to a vetwrn issued on Javoary 14th, 1892, by the Imperial Health
Ofice, show any increase in the general death-rate at a time corre-
sponding to this epidemic. I learn also from Mr. A. H. Smee that no
recurrence was observed in Austria, Hungary, or Bavaria.

France seems also to have escaped any epidemic at this time, thongh
a few cases of “influenza™ in Paris are mentioned in newspapers of
May 16th, in connexion with the inclement weather at that time,

Cases of Influenza of a severe type are reported in April to have
occarred in the interior of Portugal.

At Gibraltar Influenza was introduced in May by a warship from
England, and appears to have spread to some extent.

On May 19th Influenza was announezd to have broken out in Cairo,
and to be especially prevalent among the natives.

The second epidemic was experienced in Scotland and Treland,
but not to any great extent. Edinburgh, Glasgow, Aberdeen, and
Dundee were all affected ; in Edinburgh 19 deaths being attributed to
Influenza in May and June. In Dundee the disease is stated to have
been present continually from the second week in July to the beginning
of October, when it commenced to spread rapidly.

During August and September 1891 local epidemics are reported in
France, in the north of Portugal, and in certain provinces in the south
and west of Spain.

At this time—i.e., during the interval between the second and third
epidemies in this country—a severe epidemic of Influenza occurred in
Australin. It is reported to have been very severe in Melbourne in
the beginning of September, and to have spread from thence to the up
country parts of Victoria In New South Wales this epidemic formed
the subject of a valnable report by Dr. Ashburton Thompson, chief
medical inspector to the Board of Health ; this report, like his previous
one on the epidemic of 1890, being based on the answers to a collective
inquiry from medical men practising in the colony. As a result of the
first inquiry Dr. Thompson had reached the conelusion that the spread
of Influenza, instead of being the sudden invasion described by earlier
writers, took place by slow degrees, both in the several towns and over
she country as a whole, and was in every respect accordant with what
was known to be the habit of the communicable diseases. This conclu-
sion, however, through a caution which Dr. Thompson considered to be
reasonable at the time of writing, but which afterwards appeared to him
to have been superfluous, was re-stated by him in the interrogative form,
as follows:—*Is not human intercourse necessary to transport the
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contagion of the discase? Is not some stage inlermediate between
L1

man and man necessary to its spread in epidemic forin ? Is the eon-
dition, which for convenience has been called aérial, of more con-
sequence in production of epidemies of Influenza than it is in produc-
“ tion of other diseases which at times do, and at others do not,
“ assume an epidemic form ?°*  As a result of his later inquiries, Dr.
Thompson considers that the first of these questions can be answered
unhesitatingly in the afficmative, and the third in the negative. As to
the second, there appears to him good reason to think that it was ill-
founded, and that Influenza spreads only by direct communication from
the sick to the healthy, and that the seeretions of the mouth and lungs
furnish the means of such communication.

The epidemic of 1890 appears to have ceased soon after the end of
May in Sydney, and in the country districts at a later date, between
June and the end of the year. During the inter-epidemic period there
appears to have been a scattered succession of cases, more numerous
during the six or seven months after the end of the first epidemic and
during the three months before the commencement of the second
epidemic, than in the middle of the interval. This suggests a continuous
smoulderving of the disease and that the second epidemic was due to a
recriudescence and not to a veimportation. In this connexion it is
noticed that whereas in 1890 the eapital was attacked before the country
distriets, in 1891 some places in the country began to suffer before the
capital, but when the capital had been invaded the extension to other
parts ol the conntry soon followed. [The experience of this country has
been similar in the two last epidemics, both of which appear to have
commenced in distant parts of the eountry, and to have spread thence
comparatively slowly to London ; but London having been invaded, the
disease soon became general thronghont the country.] In New South
Wales the date of the commencement of the second epidemic was by a
few observers placed before June and July, but by the majority placed
between the end of August and the middle of October in Sydney, and
aboul a fortnight later in country places. Asin this conntry, the second
visitation was more serious than the first. The proportion of the popu-
lation who were medically attended on account of Influenza is roughly
estimated at one eleventh ; but the total proportion who suffered was no
doubt larger. Environmeni seemed to have little influence on the spread
of the disease, the most important factor being exposure to the sick at
close quarters. Little information was obtained as to spread by fomites.
As regards protection by former attack, it is coneluded that if Influenza
protect at all against itself, it does so uncertainly for the one part and
temporarily for the other.

New Zealand was visited by the epidemic about Oectober 1891, after
the chief cities of Australia. (* Lancet,” Tlecember 12th, 18391.) -

From Sydney the disease seems to have been earried to the Samoan
1slands. where an epidemic was just over on January 4th, 1892,
(* British Medical Journal,” February 13th, 1892.)

October 1891 witnessed a revival of Influenza in an epidemic form
in vavious parts of Europe. In the British Islands recrudescences com-
menced in the early part of the month in Scotland (Dundee), and in the
north of Ireland (Londonderry), and somewhat later towards the end of
October in the west of Cornwall, and in Kent. London, however, was
not seriously attacked until after Christmas. This epidemic appears to
have been severe in Scotland and the extreme north of England
(Northumberland and Dorham), and especially so in the south and west
of England and South Wales, but Yorkshire, the Midlands, and North
Wales, which suffered most severely in the earlisr epidemic of 1891,
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escaped lightly. In Seotland, and the places in Clornwall and South
Wales first attacked. the epidemie was declining at the end of 1891, and
in England generally it subsided in the course of Fehruary.

In Franee, which had eseaped the earlier epidemic of 1891, but where
loeal outbreaks had oceurred in the provinces earlier in the antumn,
Influenza became ¢pidemie in October. In Paris it is said to have
broken out in the week ending October 14th, but the mortality did not
begin to rise until the middle of December, and did not attain its
maximum until the third week in January 1892, [nfluenza was
epidemic in October and November, in the departments of Charente and
Dordogne, in the S.W. of France; it was reported at Havre on
December th, and by January was general over France, being espe-
cially severe in the northern departments on the borders of Belginm.
The latter country and Holland also suffered from the epidemic in
December and January. The highest death-rate was reached in
Brusselsin the second and in Amsterdam in the fourth week of Janunary.
In Spain and Portneal also local epidemics seem to have developed
into a general one.  Influenza is reported as epidemic in the northern
parts of Portugal in Anzust and September 1891, and there were then a
good many ecases in Lishon, On Oectober 1st it was prevalent at
Coimbra, and in the end of November was general in Portugal, being
especially zevere at Thomnr and Evora, in the eentre aud sontl: of that
kingdom. At Lisbon it was less severe than in 1800, and was on the
decline at the beginning of January. In November it had reached the
Azores.  In September 1891 Influenza was epidemice in the provinees of
Caceres, Jaen, and Cordovain the south and west of Spain.  In the begin-
ning of January it is reported as epidemic alike at Santander in the
north, at Granada in the south, and at Barcelonain the east of Spain,
and on Febroary 8th as increasing at Madrid.

At Gibraltar Influenza had appeared on Decenber 14th among
troops just mrived from England, butan epidemic does not seem to have
immediately followed. The discase is reported as prevalent there on
February 7th.

Another focus of renewed activity of Influenza in the autnmn of 1891
was in Eastern Europs, in Russia and the conntries borderinz on it.
It will be remembered that of European countries Ilussia was the first to
be attacked in 1889, and in the earlier part of 1891 Influenza also pre-
vailed there to some extent. In St. Petersburg the number of cases of
Influenza reported in Angust was 23, in September 190, and in the first
fortnight of October 213, (* Lancet,” November 14th.)

It is reported in newspapers of Oectober 23rd that Influenza had re-
appeared in Austria, having begun in Galicia, into which provinee it had
been imported from Russia and Russian Poland, and where it had been
extensively prevalent in Lemberg and other towns. It had also reached
Vienna, where the first cases had oceurred about three weeks before.

On Oectober 24th it was announced that an epidemic of Influenza of a
malignant nature had broken out at Miinsterberg, and on October 26th,
in the town and district of Neisse, in Silesia; it spread rapidly in this
provinee during November, and also in the provinces of Posen and West
Prussia, all of these being frontier provinces bordering on Russian
Poland.

In Roumauia Influenza, which had been raging for weeks in Moldavia,
the provinee nearest Russia, was announced on October 31st to have
reached Bucharest.

In the middle of November Influenza had become epidemic in St.
Petersburg, and in the large {owns and famine-stricken districts of
Southern Russia, and continued so during December,
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We hear of it in January in Greece, where, however, it was stated to On the Influenza
have been of mild type, and at Constantinople, where it was declining fﬁ"::?'f;ﬁt ]
on February 1st. 160,92 by

On February 3rd it was epidemic at Sophia (Bulgaria), where it had E';li:ImTI:H'm s
existed in a sporadic form for two months. Baropei

At Vienna, where cases of Influenza were observed early in October, ... Austria and

the epidemic seems to have run a u}mlmmtwely slow course, inereasing Germany:
through November, being developed in December and Jﬂnunrj., and
dl:('li:uiug at the end of the latter month., The death-rate reached
its highest point in the first and second weeks in January, and in
Buda-Pesth in the last week of December. In Germany the epidemic
spread westward from the Russian frontier, where, as we have seen, it
had begun in Oetober. It was present early in the month at Liibeek
and Rostock, and towards the end in Hamburg and Schleswig-Holstein.
In Berlin the earliest cases were noticed in the beginning of November,
and the disease was on the inerease during that month, the highest
death-rate being attained in the first week of December. By the end of
January Influenza had subsided in Berlin, but was still prevalent in the
provinees of Germany.

In Copenhagen, where Influenza had been epidemic in May, a few in Scandinavian
cases were still oceurring in August, and in December 1t again became SRS
epidemie, the highest death-rate being reached in the last week of that
month. On December 14th it was spreading in the country distriets of
Denmark. It had previonsly, in November, been prevalent in Schleswig-

Holstein.

Stockboln and Gothenburg in Sweden were attacked in December,
but Christiania and Bergen in Norway not until late in January.

In Italy, according to newspapers, cases of Influenza were observed in Ty ;
in Genoa by December 10th, and the epidemic reached its height there
in the third week of December. By the end of December it was
epidemic in Milan, Turin, Florence, Bergamo, and other parts of Italy.

The official * Bollettino Sanitario”’ gives the number of cases of
Influenza notified throughout Italy as follows :—

1891, January to October - - - 0
s  November - s L ! 20
» December - - - - 6,461
1892, January - - - - 84,543
» Febroary - : = - 55,352
» March - - - - 25,046
w April - - - - - 7,962
! May! = - - - - 1,468
w dJune - - - - 223

It iz not clear whether the notification of Influenza is compulsory in
ftaly, or with what degree of completeness it 13 carried out. The num-
bers given of the cases of Influenza are made up of figures, often round
numbers, for certain distriets, while for many other districts none are
given. From a report issued by the German Imperial Health Office it
appears that of all the large Kuropean eities Venice suffered the most
from this epidemic of 1891-2, the death-rate having been as high
as 93°3 in the second week of January 1892; but according to the
“ Bollettino Sanitario” only 254 cases of Influenza in that city were
notified in December 1891, and none in January 1892,

On the whole the epidemic would appear to have been more general
in northern than in southern Italy.

It was said to be showing signs of recrudescence at Milan in Aprll 15892,

At Malta the crews of warships were attacked with Influenza in
January,



On the Influenza
Epidemies of
18501, 1891, and
1801-92 ;: by

Dir. Parsons,

in North
America ;

in West Indies,

Ister outbreaks.

Ceomparison of
Inter histcry of
Influenza with
conclusions
drawn in former

38

Out of Europe, Influenza is recorded in December at Cuba and the
United States, where it was epidemic in the middle of the mouth at
Denver, St. Louig, and Philadelphia, and a few cases had oecurred in
New York. Tn the beginning of January it was epidemic in New York,
Boston, Chicago, and many other cities in the United States ; and in
British North America at Montreal, Ottaws, and other places, from
St. John's in New Brunswick to Vancouver Island.

Dr. Law, medical officer to Her Majesty’s penal settlement, Mas=aruni,
British Guiana, states (* British Guiana Medical Annual,” 15892), that
that colony was visitcd by Iufluenza for the first time in the middle of
1890, being one of the last countries in the world in which it made its
appearance. At the penal settlement the first case came under notice
on August 16th, 1890, and from that date to November 14th, 21 cases in
all were treated.  From that date to January 20th, 1891, there were no
fresh cazes. In the end of January 3 cases occurred, in Februvary 2,
in March 2, and in April 3. In May there were rone, but towards
the end of June 2 cases oceurred, snd in July snd August 8 and 6 cases
respectively.  September, October, November, and the first balf of
December were free.  On December 19th, 191, a warder developed
symptoms of Influenza a few days afier his return from George Town.
Five days later a hoy living close to him was attacked, ard the disease
then spread over the whole settlement, attacking alike convicts, warders,
officers, and their families. From December 19th o the end of the
month there were 7T cases, in January 1892, 138, in February 21, and
in March, np 1o the middle of the month, 8 Only 3 cazes had been
previcusly attacked. 'I'here was no death. The disease was of the
cerebro-spinal type, and appeared to be modified by malarial influence,
the feverishness being in many cases markedly intermittent, with a ten-
dency to coengestion of the liver and spleen.  With few exceptions there
was a marked absence of catarrhal sympioms and of pulmenary compli-
cations. These differences from Influenza as observed in Europe %r‘
Law attributes to the difference of elimate.

In the islend of St Kitt's, West Indies, Influenza was intredoced on
December 14th, 1891, by a gentleman and his wife who were suffer-
ing from Influenza, and bad left Southampton a fortnight before.
Within a week or two the majority of the friends who had been to visit
them contracted the dizease, and agtfrwards it spread rapidly in the town
of Basseterre (of which onesthird of the inhabitants were estimated to
have suffered), and later {0 the country villages near the town.

At St. Martin’s and Cyrab Island Influenza is said to have been brought
by a gentleman from Puris, who had suffered on board ship.—(A. P.
Boon, F.R.C.8,, in * British Medical Journal,” March 26th, 1892.)

In Jannary 1892 Influenza was epidemic at Tunis, Lower Egypt,
Cape Town, Teheran, and JTspahan, Tonquin, and China, in February
in Upper Egypt, and in March in the Soudan.

In Avgust 1892 Influenza was reported to be epidemic in Pern.

In Decemaber 1892 and January 1893 a certain degree of prevalence
of Influenza is reported to have oceurred in some of the large towns of
Germany and Russia, and in Ghent Madrid and New Oileans and as
already mentioned there have been local recrudescences in this country.

The later bistory of Influenza confirms on the whole the eonclusions
which on pp. 51-53 of my former report were drawn from the history of
the epidemic of 1889-90, viz., that the spread of the disease has followed
the lines of human intercourse; that it has not travelled faster than
hnman beings could travel, and that it has not commenced by a large
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number of persons being simultaneously attacked in a place heretofore
free, but that a succession of scattered cases has preceded and led up to
the epidemie.

In the later history of the disease no definite gencral direction of
pregress from east to west has been noticeable. This course indeed
seems to have been followed by the epidemic which spread from Russia
to Germany in the later months of 1891, but in the recurrences in this
country, in Western Europe, and in the United States, the direction of
progress of the epidemie, so far as it can be stated in general terms,
appears to have been sometimes from west to east, and scmetimes from
north to south., The later history of Influenza in fact points, not to dis-
semination of the disease over the globe from a single centre as appeared
to be the case in 1889-90, but to the revival of epidemic activity at or
about the same time in several different centres in different parts of the
world. It would appear that the contagium of the disease, scattered
hl‘u:lﬂfﬂbt in the first cpidemic, refained its vitality, but in a sus pﬂ:l:h*l:.’:
or mcnuspicumis form—p erhaps by transmission from one human being
to another in a succession of mild sporadic cases, perhaps in some
medium external to the human body—and that under the influence of
some circnmstances of a widely diffused ebaracter it awoke to renewed
life and vigour. What these cireumstances are can only be matter of
conjecture. As shown in my previous report, Influenza may prevail as
an epidemic in any place, irrespective of season, climate, or weather, and
our later experience confirms thie so far as invasion by an epidemic
already developed elsewhere is concerned.  But the recrudescinee of the
dizeaze in epidemic form in a country, as distinguished from its intro-
duction ab extra, has appeared to take place chiefly at one or other of
two seasons of the year, viz., early spring and autumn. Thus, in 1891,
it began to be epidemic in Mﬂrl:h in Yorkshire, Wales, and the I_'Fmiﬂi
Statl?t and in September (the corresponding seasou in the southern
]]Emi!-;phﬁl'ﬂ) in Australia. In autumn, again, about October, it became
epidemic in Scotland, Cornwall, France, and Russia, developing ap-
parently independently in these different centres, and spreading thence to
other districts. (It may be noted in this connexion that, as has been
already mentioned, there was a tendency to inerease in the number of
deaths ascribed to “ influenza ” in London in November 1890.)

The eonclusion that the progress of an Influenza epidemic from place
to place and its development in a given place are gradual, and not, as
was formerly asserted, instantaneous, or o nearly so as to be incom-
patible with propagation from person to person, has been arrived at by
observers who have studied the recent epidemics in various parts of the
world, So far as I am aware, the only evidence in favour of the older
view comes from Canada in reply to the circular from the Colonial Office
mentioned on page 14 of wy former report. This reply had not been
received when that report was published. The replies from several
provinces of that Dominion express the opinion that ifs appearance in
1889-90 over the Dominion was too simultaneous, and the multiplication
of cases too rapid to be explicable by personal communication, and it is
occordingly held to be propagated by atmospheric agency. Nevertheless
it is by most reporters allowed to be also communicable from person to
person, and on examining the reports more closely it is found that the
cccurrence of the epidemic was not really so simultaneous as is broadly
stated, and that circumstances are recorded which point to personal
communication being after all the agent by which it was spread.

In Prince Bdward Island it is stated by Dr. Johuson, health officer
for the city of Charlotte Town, that two epidemif:s of Influenza
oceurred in successive years. In the fivst of these the firsf cases were
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On the Influenza ohserved in December 1888, and the epidemic prevalence lasted from

Epdemics of

1480 0, 1891, and January to April 1889, According to a writer in the * Maritime

18M -2 ; by
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=i in Prince
Edward I=land ;!

Medical News ™ of May 1889, an epidemie of pnenmonia, complicating
zenerally, in the case of young children and of the aged, a severe epi-
demic of Influenza was very prevalent in Prince Edward Island during
Febrrary and March 18589, and was at the time of writing (April 13th,
1859 still in full career in many districts. 546 cases of such pneumonia
with 41 deaths are recorded as having oceurred in the practice of 26
medical men, not balf the numler practising on the island, the populs-
tion of which is about 130,000, One medical man says,  The pneu-
“ monias were here as elsewhere an accompaniment to an acute catarrhal
“ fever or Influenza, which is now on the decline apparently for lack
“ of new material, as not a ckild in the whole city seems to have
“ escaped.”  An epidemic of whooping-cough oceurred at the same
time. This ontbreak is the earliestin recent years of which 1 have
information, preceding those in May 15889, in Athabasca, Greenland, and
Bokhbara, mentioned in my first report. Dr. Johnson states that, so fac
as known to him, no similar epidemic existed at the some time in the
other maritime provinces.

OF the second epidemie, the date of the earliest cases is given as
December 1889, and of epidemie prevalence January to April 1890.
Dr. Johnson considers himsell in » position to state :—

I. That the occurrence of the disease was practically simultaneous in
all parts of the islund.

2. Its incidence on particnlar localities was scarcely known before its
epidemic prevalence in the same localities was also discovered,

3. It was not unusual for only one member of a household to be
attacked.

4. Its invasion of :the island was practically simultaneous wilh its
invasion of the nearer Continestal provinees, !

3. 1t oceurred at the season when the ground was generally sealed
and covered with frost and snow.

¢ These facts,” says Dr. Johnson, * seem to make it quite improbable

that the causation of the disease in the province was by malaria of

loeal origin, or that its dissemination was effected solely by contagion

“ as usually understood. The mass of evidence strongly supports the

opinion that the disease is a eontagions fever of a virulent type, and

“ that its incubation is exceedingly brief.

% Promptly upon the seizure there would seem to be a prolific repro-
“ duction of the contagion, which is not confined within the ordina
“ limits of aerial conduction in order to retain its infectivity, but w]ti::z
“ rather appears to be generated or reproduced in such condensed and
# virulent form as to admit of large dilution (or if microbic, of further
“ reproduction) in the air, and of being thus conveyed to great, and as
“ yet unmeasured, distances with retained activity. Atmospheric
“ waves thus surcharged with the contagious element, as they reach
new centres, and encompass large areas of population, may cause the
epidemie prevalence of the dizease 1o be actually simultaneons with
* its first appearance.

“ It is estimated that the disease attacked, with varying degrees of
“ virulence from 40 to 50 per cent. of the population of this pro-
“ vince.”

The mortality directly attributable to uncomplicated Influenza was
Lowever almost nil, and fatal complications during the second epidemic
were rave.  In this respect it differed from the first epidemic (1888-9),
in which the mortality from Influenza, complicated with pnenmonia, was
about 8 per cent. of the cases thus complicated.

ik
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In Ontario the date of first oceurrence of Influenza is given as
December 4th, 1889, and of epidemic appearance as about December
20th, itz decline occurring about the end of February 1890. Aeccord-
1|:|g to the secretary of the Provincial Board of Health, “it was in

the exact sense of (he term a pandemic, and was ml’e-:tmu- It
prevailed very generally in Manitoba acd the North-West Territories
during a winter severe even for that climate, the mercury being for days
together from 15° to 20° below zero F. In Ontario, on the other hand,
the temperature was greatly above the average,—in December 1839 as
much so as 8% F. above the average, i alenee of W. and
S.W. winds, excessive rainfall and humidity, and extreme daily range of
temperature. “ Under these circumstances the epidemic was developed—

“(a.) When the resistance of the physical system to disease was
lessened, and when the mucous membrane of the respiratory
tract congested by the chill damp atmosphere presented a
fertile soil for the inhaled germs of the disease,

“ (b.) When, through the absence of sunlight, house atmospheres
hE{:EIn[‘ more than ordinarily loaded with funguul and bacterial
impurities.

“(c.) When, through the excessively wet weather, the majority of the

. people were kept housed, and exposed to sewer or other ema-
nations in an unusual degree, and to an extent incompatible
with health.

“(d.) And when exposure to the exhalations of persons already attacked,
in the infected air of houses, factories, schools, churches, &e.,
notably inereased the opportunities for the spread of the disease.”

In Quebee, Influenza is stated to have been first observed about
Novembor 20th, 1889, and to have become epidemic about the middle of
December 1889, declining about the ead of Januvary 1830. No infor-
mation was gathered as to its method of origin or spread, except that it
appeared to have extended from the shipping portion to the interior of
the country.

In Manitoba, Dr. James Patterson, of Winnipeg, states that the first
noted occurrence of Influenza was on December 23rd, 1889, and that it
was epidemic from that date to March 1st, 1890, with occasional cases
up to May 1st, 1890. e thinks it must have been due to some peculiar
condition of the aimosphere, on account of its rapid and almost simul-
taneous development over nearly the whole of North America. There
wis no exemption of localities or races, Indians, half-breeds, and white
people all suftering alike.

In the earlier months of 1891 a milder and less wide-spread epidemic
prevailed, without the acute characteristic symptoms of the former, but
with a more marked tendency to bronchitis and other inflammatory
conditions of the pulmonary tissues.

In New Brunswick, Dr. Currie, secretary to the Provineial Board of
Health, writing March 25th, 1841, states that as no record is kept of
epidemic Influenza, his answers to the form of queries are necessarily
imperfect. He states that epidemic Influenza had been very prevalent
thronghout the whole province during the pasi 18 months, beginning
about Oectober or November 1889. It gradually spread over the
country in au irregular way, became less frequent in the spring (1890},
but returned about December, and had continued with greater or less
severity in different parts ever since. He believed it to be probably
contagious, successive cases oceurring in households at intervals of four
or five days.

In Vancouver Island, according to Dr. Harrington, of Victoria,
Influenza was recorded first on December 22nd, 1839, pearly simul-
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On the Influenza taneonsly with felegraphic news of its appearance in Eastern Canada.

Epidemics of

198000, 1801, ana Lt prevailed as an epidemic from about January 1st to May 1st, i890.

188102 ; hy
Lir, Parsons.

in North-West-
ern Territories,

From the North-Western Territories, Dr. Jukes, senior surgeon to
the North-Western Mounted Police, forwards a series of reports relating
to the appearence of epidemic Influenza among that force, and also
extracts from monthly reports of the Indian agents, referring to its
appearance among the Indian bands located in that territory. He says :(—

“The Territory, to various districts of which the enclosed reports
apply, every portion of which is under the constant supervision of the
North-West Mounted Police posts, outposts, and patrols, covers an
expanse of territory extending from the western boundary of Manitoba
in about 101° 20" west longtitude, to Banff' in the Rocky Mountains,
somewhere in the neighboorhood of the 116th degree of west longitude,
i.e., upwards of 700 miles from east to west, and from Fort Saskat-
chewan on the Great Northern river of that name, in about 53}° north
latitude to the International Boundary line (i.e. 49° north latitude, about
310 miles from north to south), embracing an area of about 170,000
square miles.

“ The North-West Mounted Police Force stationed thronghount these
extensive territories, and numbering about 1,000, are young and excep-
tionally wvigorous men in the prime of life, who have undergone
individually a rigid medical examination before admission to the force,
and are not accepted unless absolutely free from disease, and, so far as
can be ascertained, from any special tendency to disease.

% The epidemic ameng all ranks was, at Regina, almost universal,
but, so far as regards the men themselves, was of a comparatively light
and favourable character, rarely unfitting them for service for more
than three or four days, often for a less period, many coming up on
% gick parade™ being returned on the daily sick report to “medicine
and duty ;™ but among some of those in advanced life, both among the
officers and their families attached to the force at head-quarters, and
also among civilians in the neighbouring town of Regina, severe
bronchial and laryngeal complications occasionally were met with,
accompanied by very obstinate affections of the eye and internal ear,
attended in the latter with deep-scated suppuration, in both of which
cages recovery wus protracted. More or less severe frontal headache
accompanied by mnervous depression, bronchitis, and coryza were
common symptoms during the earlier stages of the disease, and apply
equally to the epidemic prevailing at every post throughout the North-
West Territories.

“ At some of these, and especially those situated along the course of

the North Saskatchewan River, the epidemic was almost universal, a
very large proportion of the divisions (numbering 100 men each) ocen-
pying ¢ Forts Saskatchewan’ and ¢ Prince Albert’ being attacked
almost simultaneously at the former, 75 per cent. of the whole division
‘G’ of one hundred men, exclusive of officers, appearing on the sick
report with ‘ Influenza’ during the month of January, and a like
proportion of * I Division (also 100 strong) at Prince Albert during
the same period. At Fort MacLeod, where two divisions of 100 men
each were stationed at that timee, 20 per cent. of the men on the
sick report during the month of January 1890 with Influenza, and in
‘K’ Division at Lethbridge 27 per cent. were similarly affected
during the same period. These members do not include the officers or

their families, a very large proportion of whom suffered from the

prevailing epidemic. No single fatality from Influenza oecorred in
the North-West Monnted Police from the prevailing epidemic during

its continnance. Bronchial complications were common throughout,
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laryngeal occurring but rarely, and no single case of pneumonia was On the Influenzs

recorded anywhere in this force during the prevalence of the epidemie,
I may mention here that true pneumonia is one of the rarest diseases in
the North-West Territories, the only case which [ find recorded as
occurring in the force during the last nine years having appeared in a
division stationed in the Bootenay Valley, in the Rocky Mountains,
about 100 miles to the south-eastward of Banff, in 1887. Acute
inflammation of the serous membranes, except as the result of injury,
iz almost if not guite as rare.

© The invasion or outbreak of Influenza throughout these territories
occurred almost sumultanecwsly over very wide expanses, and its
rapid diffusion eannot well be accounted for by the theory of direct
contagion alone, the rate of its progress over wide uninhabited plains
hm‘ihg far exceeded that of the travelling mediuvm, the appear-
ance of the epidemic being almost simultaneous at points so widely
separated as Fort MacLeod, Fort Saskatchewan, and Prince Albert,
between which posts no railway communication existed at the period
referred to, and at each of which large numbers were simultaneously
affected. My impression is, that the disense was both epidemic and
contagions, and that the extraordinary rapidity of its diffusion here
over immense expanses of uninhabited country can only be accounted
for by atmospheric influences, bul that its subsequent and rapid propa-
gation locally may have been due in some measure to dircet contagion
also.

¢ The native population, that is, the ‘Indisns’ of the North-
West ‘Terrvitories, are now, and have for some years been, collected
together in settled but widely separated bands and communities on
reserves specially set aside for their use and occupation in various
remote portions of the North-West Territories and British Columbia,
very little intercourse existing between them. The appearance of
Influenza among those scattered tribes and communities extending from
the western boundary of Manitoba to the Pacific Ocean was almost
simultaneous, go far as I can discover, and could not possibly be
accounted for by directly transmitied contagion, but was, in my opinion,
essentially due to a widely prevailing atmospheric and epidemic
influence.

“Through the courtesy of the Indian Department at Regina, T am
enabled 1o forward herewith a number of extracts taken from the
reports of agents in charge of various Indian reserves end communities
thronghout the North-West Territories and have added thereto some
extracts respecting the epidemie referred to as it affected the Indians
on the Pacific slope of the Rocky Mountains, in British Columbia,
which, though not strietly within the bounds of my own special domain,
I have thought might assist in the proposed investigation,

“ The Honorable the Minister of the Interior, in his annual report
for 1890, says: ‘The epidemic of Influenza, popularly known as * La
¢ Grippe,” prevailed very generally among the Indians last winter and
¢ spring, almost every band from the Atlantic to the Pacific, and as far
¢ north as the Department has had reports from, was aitacked to a
¢ greater or less degree by this disease, and in the caze of many old
¢ persons, and of those who were suffering from diseases of a pulmonary
¢ or other chronic character, or who were of a delicate constitution, the
¢ end was precipitated owing to the complications eaused by this
¢ eatarrhal affection.’ :

* An examination of the public reports of Indian inspectors through-
out the three great districts or territories of Saskatchewan, Assiniboine,
and Alberta, and also of those throughout British Columbia generally
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Eﬂi:ﬂ‘.;ﬂlﬂ"];}*m‘ and on the Pacific coast, at least as far north as Alberta, shows every-

1ss0-00,1501, and where, during the prevalence of this epidemic, a very largely increased
]]f:r',']i::.".,,':f,_ mortality at the period referred to, due unquestionably to its presence
alone.

“] have touched upon this subject as it has affected the native races
throughout the western portions of the Dominion, as it is possible the
sources of information from which my knowledge is derived may not be
within reach of the Medical Officer of the Local Government Board.”

With regard to the rapid spread of Influenza among the mounted
police, it is to be noted that they appear to be men in asscciation one
with another, living in barracks.

The following are the dates of the epidemic as returned from the
different divisions of the police :—

F Division, Prince Albert.—First observed about the beginning of

January 1889 ; epidemic declined about middle of March 1889
? 1890).

E I':l.}-iI|.-i:=:iuzllrn,, Calgnry.—Influenza epidemic during the months of
November and December 1889 and January 1890. (The reporier
disclaims accuracy. )

A Division, Maple Creek.—First case, December 18th, 1889. Epi-
dewic at its height for the following 12 days in barracks. Cases
among eivilians cropping up later into the middle of February.

D and H Divisions, Fort MacLeod.—First ecase, December 28th,
1889. Epidemic from December Z9th, 1889, to January 1890.
“It occurred almost simultaneously at the different towns in this
“ district, and a large number were attacked at once. 1 had an
% excellent opportonity of observing this among the men in and
“ out of barracks.”

B Division, Regina.—First observed January 1st, 1890, when epi-
demic began ; declined steadily through Mareh, but occasional cases
continued to appear in diminishing numbers till April 1st.

C Division, Battleford.—First cases observed January 4th, 1890,
when epidemic began. There appeared to be no more new cases
the end of that month.

K Division, Lethbridge.—Epidemic, January 7th to 21st.

As regards the Indians, reports are quoted referring to 19 settléments,

of which ¢ are mentioned as attacked in December, 12 in January,
and 1 in February.

Recapitulation Parr 1V.—Furrner CoNSIDERATIONS respecting the Etiorocr
o iexer e of INFLUENZA.
respocting

method of spread I my previous report on the Influenza epidemic of 1889-90 it was
“¥% shown that certain traditional beliefs as to the behaviour of epidemic
Influenza upon which was based the then commonly reeeived view of

its being due to an aimospheric canse, had not been confirmed during

that epidemic. These beliefs were, 1st, that the epidemic, in invading

in succession different places, travelled with a speed outstripping

human communication ; 2nd, that it commenced in any given place by

the simultaneous attack of a large number of the inhabitants; and 3rd,

that it attacked persons who were so placed as to be physically debarred

from the possibility of contracting the disease from other persons. On
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the contrary, it was shown that multiple casesin a household {requently E.‘:Lhﬂ:ﬂnil.:';'ﬂrm“

occurred in succession; that in numerous instances the first case in 2 1850-90, 1901, and
household or neighbourhood could bLe traced to exposure to infection IR ¥
from a previous case, or to a visit to an infected place ; that the specinl \
incidence of the disease fell at first upon persons liable to come into
coztact with infection, and that persons living under circumstances in
which the possibility of infection could be excluded had escaped
Influenza. The conclusion was drawn that the spread of the disease
took place directly or mediately from person to person; its rapid
development as an epidemic being explicable by the shortness of the
incubation period, the early stage at which infectiousness is developed.
the large number of persons who are susceptible and the existence of
numerous mild cases, the suhjects of which, though not rendered
unable to go about, are capable of econveying infection. The experience
of the two more recent epidemics has served to confirm these conclu-
sions, Similar conelusions have also been arrived at independently by
numerous observers in this and other countries, and the :.-:nnnmmmul:-thr}-
of Influenza may be said to be now very generally, though not quite
universally, accepted.
The following history given through Dr. Bruce Low by Dr. Broster, ;!lh[:_tﬁ'lﬂ:r\lé;rff

of Wirksworth, “well illustrates the mode of spread of Influenza :— i prr
epideming,

“Mr. X., a teacher of musie, went from North Derbyshire on
April 6th, 1891, to Sheflield to see his two sisters then ill with
Influenza. He rveturned on the morning of April 7th., He falt
very ill on the morning of April 9th, but struggled through his
work, and was completely exhausted by night. On April 10th
his temperature was 104° F,, and he passed through a typical
attack of Influenza, with a relapse on gelting up too soon. On the
morning of April 9th he gave a music lesson to some pupils at
Miss A.s school ; none of these contracted Influenza. Later in
the day he gave a lesson to Miss B. who began with Influenza on
April 11th. At another house just afterwards he gave a lesson to
Miss . who began on April 11th; to Miss D). at another house,
who slso began on April ilth, and to three girls at Mes. D.’s
house, all of whom began on April 11th with Influenza. In the
evening of April 9th he gave a lesson to a small choral society in
a vﬂlage schoolroom. Five of the members of this class bagan to
be ill with Influenza on April 11th. Of the five at least four had
stayed behiud after the class in conversation with Mr. X. So far
as known the above were all the places or houses visited by Mr. X,
om April 9th, and no fewer than 10 persons developed the disease
on April 11th. The only condition common to all was contact
with Mr. X. suffering from the malady and who had previously
been in contact with his sick relations at Sheffield. On April 12th
the married couple with whom Mr. X, lodged were both taken ill
with Influenza; both had waited on Mr, X. on the 10th. Up to
April 9th no cases of Influenza to Dr. Brosten's knowledge had
occurred in the loeality. After April 11th the disease spread
rapidly, each infected family being a centre of infection.”

Dr. Wills gives a similar instance in the Worksop district. A
gentleman went home unwell from an office in Sheffield on a Saturday
during April 1891. It was not understood what he was suifering from
until his mother, who had nursed him, was seized with a severe attack
of Tufluenza on the Wednesday following, and his father on the Friday.
It spread through the whole f{mil;,r of 14 persons, and from tbis house-
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Emﬁj:sﬂ;}ﬂ““ hold to the village, causing the death of two persons; it was also caught

1559-90, 1891, and by the medical attendant, who had it severely.

fso1.3. by In the Stockton rural distriet two epidemies of Influenza oceurred in
1891, in June and December. The medical officer of health states
that the first one had seemed to him to be due partly to an air-borne
infection, but in the second, which was more carefully inquired into by
him, he found that all the cases had been directly or indirectly exposed
to infection.

I will give one other instance in illustration of the mode of spread of
Influenza, and this time from Ireland, inasmuch as the communieable
nature of Influenza has not been generally recognised I:g medical men
in that country. I am indebted for the particulars to Dr. Blakeley, of
Fivemiletown, county Tyrone.

A gentleman residing in Manchester, who had had a slight attack of
Influenza a week before, left on Friday, May 15, 1891, with his wife
and two children on a visit to his parents in Ireland. On the following
Monday his eldest child was taken ill with Influenza, and two days later
the younger child. Within a week his wife, father, mother, and two
sisters were all down with the Influenza, the only person in the house
wha escaped being a female servant, who had had the disease in the
spring of 1890, 'T'wo other members of the family who went to stay at
a hounse about 200 yards distant, and were kept away from those who
were ill, also escaped. There were no other cases in the village at that
time. Dr. Blakely says :—*“I am aware- that there are many medieal
“ men in this cuuntrj' who do not believe that Influenza is contagious,
“ but from experience of the epidemic of last year and what
¢ pecurred in L 1is family this year, I am of opinion that it is contagious.
# The fact that it did not spread is due, I believe, to the precautions
“ taken to prevent anyone coming in contact with those who were ill,
“ and disinfection was carried out to the utmost extent.”

It having been publicly stated as evidence of the atmospheric origin
of Influenza that the keepers of the Caskets Lighthouse, (which is
situated on a rock in the Channel Islands, distant from land,) had been
attacked without previous communication with the shore, I wrote for
particulars to the Seeretary of the Trinity House, and received the
following repl

“ With reference to your letter on the subject of the cases of
Influenza which recently occurred among the keepers of the Caskets
Lighthouse, I am directed to inform you that one keeper was first
attacked on January 10th, 1892, and on January 16th two more keepers
were also attacked.  The last communication, before their illness, which
these men had with the shore was on Ja.uunr_'f 1st. Influenza had pre-
viously been prevalent in Guernsey, and there were also cases of it at
Alderney.”

An incubation period of nine days is lnn%er than usual in Influenza,
but it cannot be said that the possibility of infection from a previous
case iz excluded.

forther aues- . The following are among the principal epidemiological questions
f:-fgm ﬂ?f concerning Influenza, which in my former report were left unsettled,

and on which further investigation is still desirable :—

1. Is there any mediom in which the contaginm of Influenza can live
or multiply ontside the human body ?

2. Granting that Influenza is propagated by infection from person to
person, what arve the circumstances which conduce to its epidemic
spread at one time (often simultaneously in widely distant places)
and not at another ?
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3. In what degree (if at all) and, if so, for how long, does one attack On the Influonza

of Influenza confer immunity npon the individual ?

4. Does an epidemic of Influenza in any degree protect a community
against a recurrence ?

5. Are there any circumstances, as of loeality or of occupation, which
favour severe incidence of Influenza *

G. Or, on the other hand. are there any circumstances, as of locality or
occunpation, which tend to exemption from Influenza ?

7. Is the concurrent pnenmonia to which a large proportion of the
mortality from Influenza is due, a part or symptom of the original
disease (e.g., as nephritis of scarlet fever), or is it something
superadded (e.g., as diphtheria may be upon scarlet fever) ?

8. How far are pneumonia and other lung complications of Influenza
due

(i) to exposure to cold or fatigue before recovery ;
(&) to influence of drain air or other uosanitary conditions ¥

9. How soon does the period of infectiousness begin in a case of
Inflnenza, and how long does it last ?

1. Is there any medinm in which the econtagiwm of Influenza (a) can
live, or (b) can multiply, outside the hwman body.

(@.) In my former report I mentioned instances tepding to show that
the contagivm of Influenza might attach itself to articles of clothing
and letters, and that persons coming into contact with such infeeted
articles might contract the disease, and some similar instances seem to
have been met with in the later epidemics. -

Thus Sir Peter Eade (* British Medical Jogygnal,” August 8, 1801)
mentions the case of a gentleman who was taken ill of Influenza 48
hours after moistening with his tongue the gum of an envelope sent for
return in a letter from a correspondent who wrote that he was himself
suffering severely from the disease.

The aecounts given in a later part of this report of the onthreaks of
Influenza in the Milnthorpe and Houghton-le-Spring Workhouses point
to the probability that the infection ean be conveyed by soiled linen,
and a similar instance is mentioned by Mr. H. B. Collins, * British
Medical Journal,” March 5, 1899, p. 510.

(6.) In my previous report (p. 102) I suggested® the possibility that
the contagium of Influenza once imported into a locality might multiply
outside the human ‘body in some appropriate medium, such as perhaps
damp ground, or air contaminated with organic exh.llulmnb, or laden
with dust. T cannot say that the experlenm of the later mmlemms has
given any additional reason for supposing the existence of such a
mediun, and still less has it pointed to what the medium may be.

On this point we may hope for enlightenment from I;mtﬂrlﬂlﬂglcal
research.

The quest:mn of the rel,atmnshlp of human Influenza to the
“ influenza ® or * pink-eye” of horses, as also that of the transference
of the disease to or from human bemﬂa and other animals, has been
studied by Dr. Klein.

* A similar suggestion has been made by others. Thus Dr. A<hbuarton Thompson,
in his report on Influenza in New South Wales in 1850 (guoted on page 45 of my
previous report), thinks that while human intereourse may be neeessary 1o transport
the contagion of the dizeasz, some stage intermediate between man and man may be
necessary to its epidemic spread. In his later report, az will be scen on p. 35, he
congiders this view to be unfounded.
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Dr. Caldwell Smith, Leciurer on Hygiene and Public Health at An-
derson's College, Glasgow, in some valuable notes which he has given
me, nnder date March Tth, 1892, makes the following remarks on this
and allied points :—

“ Etiology.—I have net the slightest doubt that this disease is caused
by the baeillus discovered by Pfeiffer. In the spring of last year I
made some examinations of the blood of Influenza patients and found in
it a small diplococeus as I considered, but on reading Pfleiffer’s paper
1 concluded that this must have been the bacillus as described by him.
I tried to cultivate the organism but failed, as I used ordinary agar and
nutrient gelatine. In one case in which several relapses occurred, these
diplococei were found in large numbers,

“ It is to the life history of Pfeiffer’s bacillus that we must direct our
attention if we wish to understand the seemingly strange vagaries of the
disease. I believe strongly that it is very infectious, and that it is so
even in the prefebrile or incubation period. An individual is infected
by breathing at onee the expired air from a perzon suffering from the
disease, and I believe this to be the only method of infection. In this
respect it resembles typhus fever. I cannot see my way to believe in
mediate infection, as the germ cannot, according to Kitasato, grow at a
temperature lower than 28° C. From my own eclinical observation I
have rarely met with a case which could not have arisen from a
previonsly existing one, and even in those few rare cases, if strict
inquiries had been made, I believe that the source of infection would
have been discovered. Again, the bacillus is, I think, easily destroyed
by free ventilation. From my own observation I would say that drying
does not preserve, but destroys it, and that, like the cholera spirillum,
its life history is, thongh difficult to explain, a very short one. In a
suitable mediom, that is, in the human body, it must multiply
enormously, and in overcrowded apartmnents, it plays havoe with the
inmates.

“ It may be that some peculiar hygrometric condition of the atmosphere
prevents the drying and consequent death of the bacillus, but on this
I would not insist, Other climatic conditions have no effect on the
disease. Rain, hail, snow, frost, &e. have been common enough here
this winter, but none of these had any influence on the epidemic. Any
other mode of propagation than that of direct infection is to me
utterly untenable, and I would suggest that careful experiments with
the bacillus should be made before any very decided opinion is given as
to the prevention of the disense. That the bacillus enters the system
by the respiratory tract there is little doubt, and I cannot agree with
Dr. Bezly Thorne’s idea that the materies morbi enters the system
through the conjunctiva, although I believe with him that the cerebro-
spinal nerve centres are principally affected.”

2. Granting that Influenza is propagated by infection from person to
person, what are the circumstances which conduce to its epidemic
spread at one time (often simultaneously in widely distant places)
and not at another ?

In this question we have the erwr of the whole maiter. It seems clear,
to me at least, that the disease is transported by human agency, and
spreads by infection from person to person, mainly or solely. Yet how
is it that we find the disease at one time smouldering on or altogether
extinet, and at another time blazing up into an epidemic ? Thus, as it
seems probable, genuine Influenza was present in this country in the
form of sporadic cases or local outbreaks in the latter part of 1889 for
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several weeks or months before the epidemic which began shortly after ;i"gjm::-:.mﬁ:r;?ﬁm
Christmas in that year. Again there is reason to think that since the 1gss-5o, 1501, ana
first epidemic this country has never been wholly free from the disease ; JJ71 21 b¥

sporadic cases with occasional local prevalences being reported in
various places, both during the interval of a year which elapsed between
the cessation of the epidemic of 1889-90 and the commencement of
that of the spring of 1891, and during the shorter interval between the

epidemic last mentioned and that of 1891-2.

Again there are instances like those quoted on pp. 99 and 100 of my
former report in which Influenza imported into a district has not spread
appavently further than the first patient or his household, but an epi-
demic has hroken out later and seemingly from a different origin.

It may be said that in this we have only what we are accustomed to
witness with other diseases admittedly spread by infection from person
to person, as small-pox, searlet fever, and measles. 1t cannot probably
e fully explained why small-pox assumed in 1870-72 such an
exceptionally severe character and world-wide spread ; nor, on the other
hand, why in 1887-8 it should have developed into a formidable
epidemic at Sheflield at a time when the rest of the kingdom was
comparatively free. In the case of a loeal outbreak the explanation

t may be suggested that circumstances which we are accustomed to call
accidental, such as assemblages or migrations of persons, or the presence
among other people of an individual having the disease in an unrecog-
nised form, may favour the spread of the infection, which, failing such
favouring circumstances, would die out, and cease with the early
cases,  This explanation, however, does not meet the case of a disease
which re-asserts itself in an epidemie form indgpendently and at the
gsame time, or nearly so, not only in different parts of the same
country, but also in widely distant parts of the world. Thus the second
epidemiec of recent years seems to have commenced in March 1891
in Yorkshire, Wales, and the United States, and was prevalent in
April and May at the same time in England, Northern Europe, and
Egypt. The third epidemic began in Oectober 1891 in Scotland and
the S.W. of England, and in Paris, on the Russian frontier, and
other parts of Europe; though the disease had been present in an epi-
demie form in other localities on the Continent, as parts of Portugal,
Spain, and France, and also in Australia, in the months intervening
between the second aund third epidemics in this country. This last
cpidemic raged at the same time in the British Isles, most parts of the
l Continent of Europe, Egypt, China, and parts of the United States,

o

and Canada. These nearly simultaneous independent recrudescences
must seemingly be due to some common cause acting over a wide part
of the earth’s surface ; but what this cause may be it i1s impossible, with
| our present knowledge, to say. For the reasons given in my former
report, and borne out by later experience, season, climate, and
weather may be set aside; as also may be, I believe, any hypothe-
tical atmospheric miasm or cosmical agency. Does some phase in the
life history of a parasitic micro-organism cauze it to assume periodi-
cally increased virulence ¢ If so, why do these periods occur so irregu-
larly and independently of season 7 Does the recrudescence of Tnfluenza
depeénd upon external cireumstances favouring the multiplication of the
micro-organism, or upon diminished powers of resistance on the part of
human beings exposed to its attacks ?
Ore condition which there is good reason to believe favours the epi-
demic spread of Influenza is the assemblage together of large numbers
of people. Instances were given in my firet report in the epidemic of

‘E 75719. o
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188090, aud, in the postscript, others_in the earlier epidemic of 1891.
Other examples may be given in that and the last epidemic.

At 8t. David’s Influenza broke out quite suddenly during the week
ending December 26th, 1891, The medieal officer of health considered
it to bave been brought thither by wigitors who had come to spend
their holidays, and he observed, too, that a great number of persons who
had attended a large public meeting at St. David’s on Christmas night
took the disease.

At Eccleshall Influenza appeared quite suddenly, a large majority of
cases following two or three days after an Oddfellows’ féte.

The medical officer of health for the Kington rural district is of
opinion that the May fairs of 1891 were the cause of the wide-spread
outbreak in that district. His first case, seen on May 22nd, had
attended Hay fair on the 18th; the same evening a peliceman living
G miles distant, but who had also attended the fair, was down with the
diseasze, and within 24 hours there were several other cases.

it is also to be observed that both the first and the third of the recent
epidemics commenced in London and in many piaces in the country
shortly after the Christmas seasom, with its inereased travelling and
opportunities of meeting,

The eoncourse of people is favourable to the spread of Influenza in
two ways. Ist. It affords increased opportunities for persons who are
in a condition to impart the disease to come in contact with those who are
in a condition to receive it. 2nd. Where such concourse takes place in a
confined space the poison is likely to be present in a more concentrated
torm, while the powers of resistance may be lowered by the vitinted air.

Dr. Rouse, medieal officer of lealth for Northam, Devon, in speaking
of the value of fresh air as a preventive, gives the following instance,
as tending to show that the spread of Influenza is promoted by breathing
foul air:—*“A party of seven persons came to Northam to a concert
“ from a neighbouring town in which there was little or no Influenza.
“ There were six persons inside the earriage and one on the box-seat. The
*“ night was very cold, so on the return journey the windows were shut.
* Within three days all the six who had ridden inside the carriage were
“ laid down with Influenza, but the one who was outside escaped.”

As I have suggested in my former report there is reason to suppose
that the epidemic spread of Influenza largely depends upon the degree
of concentration of the specific poison. I have likened its spread to a
fire lighted in greenwood; if the fire be small it will die out, but if
large it will set fire to the wood, which will continue to burn. Or we
may compare the resisting forces of the human body (be they * phago-
cytes” or something else) to a strong man who can vanr}_uiﬂh a number
of foes one at a time, but would be overpowered by them if they attacked
mm all at once. A person of nrdina.r[xy powers of resistance may escape
seriong harm from a small dose of the Influenza poison (whether
mierobe or its produet), but will succumb to a large dose or to a
longed exposure, The feelings of malaise so commonly felt during an
Influenza epidemic by persons not actually themselves the subjects of
the discase are, we may suppose, the effects of minor doses of the
poison.

"

3. In what degree, if at all, and if so, for how long, does an attack of
Tufluenza confer immunity upon the individual ?

It seem clear that an attack of Influenza does not confer upon the
patient any such degree of protection against another, as is afforded, say,
by an attack of small-pox, scarlet fever, measles, or whooping-cough ;
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but there is a difference of opinion among observers as to whether any
protection at all is afforded, some considering that a certain degree of
protection is afforded, though it may be an incomplete or transitory one ;
while others, on the other hand, consider that one attack rather pre-
disposes than otherwise to another.

In this matter we have to distinguish between relapses ocenrring
shortly after the primary attack, and second attacks occurring in a
subsequent epidemic. The frequency of relapses is admitted, as men-
tioned in my previous report (p. 68). Dr. William Squire has
published (% Lancet,” Aungust 16th, 1890), some cases of relapse oc-
curring, where every care was taken to prevent fatizue and exposure
during convalescence.

As regards second aftacks in a subsequent epidemic, Dr. Squire says,
“ Not only is one attack not protective against a recurrence, but it
¥ seems to me rather to predispose to it.”

The medical officer of health of Ulverston states that one attack of
Influenza is not protective against another. Those who had it in 1890
were the first to be seized in 1891, He himself, who had had Influenza
in 1857, had it again in 1800, and three times in 1891,

The medical officer of health for the Kirby Moorside rural district
(who estimates that half of the population of his distriet were attacked
during the epidemic in the spring of 1891) says that thosz attacked in
1890 (when the district on the whole was lightly affected) did not
escape in 1891 ; thus one family that had three or four well-marked
cases in 1890, had three of the same members again attacked in 1891,
proving that an attack does not confer immunity.

The medical officer for the Haresfield divizion of the Wheatenhurst
rural district says that some persons have been attacked four times in
two years (apparently including relapses).

Dr. Davidson, of Congleton, says that one atlack seems to confer no
protection against another, and believes that not only may a person be
attacked after three months’ interval, if living in one place, but that he
may after an interval of only a fortnight, if he remove into a district in
which the dizease has recently become epidemic; showing, he thinks,
that the interval of immunity depends not upon any quality of the ingdi-
vidual, but upon that of the poizon necessary to infect him, A lady
suffered from Influenza in Congleton, early in May 1891. At the end
of a fortnight she went to London, where the epidemic was more recent,
and immediately became infected again. When well enough to travel
she went to Searborough where Influenza had just broken out, apd con-
tracted it again, thus having three severe attacks in less than six weeks,

It is possible that in this history other mediecal men would look upon
the later attacks as relapses, perhaps brought on by exposure and
fatigue in travelling, rather than as the result of repeated contracting
of infection. Moreover, the dates given do not accord with my infor-
mation. Influenza began to Le epidemic in London at the end of April
or the beginning of May 1891, and, according to Dr. Cuff, of Scar-
borough, it prevailed as an epidemic in the neighbourhood of Scarborough
from the beginning of April to the end of May.]

On the other hand, Dr. Caldwell Smith =ays :—

“One attack does not confer ecomplete immunity on all individuals;
but looking over my eases, I find that in the last epidemic, viz., that in
November and December 1891, and January 1892, 75 per cent. had
never sufiered in the two previous epidemics. The other 25 per cent.,
viz., those who did suffer before, may be divided into four classes ;=

“{1.) Those suffering from any chronic lung affection, as bronchitis
and phthisis.
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“(2.) Those in whom a previous attack had left som> permanent mis-
chief, e.g., endocardial affections.

“(3.) Those who suffered from organic diseases other than lung
disease, and whose resisting power was consequently small.

“(4.) Those in whom there existed nothing that could be held as pre-
disposing to a second attack, this latter class forming about
15 per cent.

“In my own case, having suffered from it in February 1891, although
day after day breathing directly the expired air of Influenza patients,
both experimentally and accidentally, no second attack occurred.

“ 1 should say that one attack confers immunity on the large majorit
of healthy individuals for some time ; but it would be impossible wi
the means at our disposal to fix a numerieal limit.

“ I have had several eases in old people who have suffered from it in
1847, and one lady of 75 also suffered in all the last three ecpidemies,
viz., in January 1890, January 1891, and January 1892,

“ One attack does not, except in the cases mentioned above, in classes
(1), (2), and (3) conduce to a second,

“ Dr. Parsons, in his report, states that probably the immunity is not
true immunity, but that individuals acquire a certain  tolerating power
similar to that obtained by persons working in rag factories in a dust-
laden atmosphere. I cannot agree with him in this, as we are not deal-
ing with inanimate particles suspended in the atmosphere, but with a
living organism as the causal agent of the disease. The immunity of
the majority of individuals is for the time being a true immunity, but it
is only a partial and probably a short-lived one,”*

Dr. Niven, as the rvesult of inquiries among medical men in Oldham,
states that with few exceptions, those persons who suffered from Influ-
enza inl1891 had escaped in 1890, while those who had suffered in 1890,
sscaped in 1891,

He says in a letter: “ It seems to me difficult to resist the general
“ impression that people who had Influenza last year do not take it
¢ this year (June 1891), with rare exceptions. For instance, I receive
to-day a letter from a medical man in large practice who remembers
¢ pnly one such case.

“ The one fact in my own knowledge is that several medical men of
* my acquaintance, along with myself, were attacked last year and none
¢ of us this, and I believe that the same is true of others, Considering
“ the intimate exposure to infection both yeors, this seems striking.”

Th® medical officer of health for the Monmouth rural distriet (who
states that Influenza was never quite absent in his district during the
earlier half of 1891, and began to prove fatal in June, thougl December
was by far the most fatal month), says: “In a few cases people were
“ attacked more than once during the year ; but, as a rule, one attack
“ seems to give immunity for at least a year.”

T'he medical officer of health for Newport, Monmouthshire, states
that the post office staff and police, numbering together some 250 per-
sons, who suffered severely at the first outset of Influenza in 1890, have
gince almost escaped, pointing, he thinks, to the aequisition of some
degree of immunity.

The experience of the London Post Office seems to have been similar.
Mr. Steet, Chief Medical Officer, informs me (May 135, 1891) : “ There

* In the passage alluded to the distingtion which I had in view was not that
between an inanimate matter and a living organism, but between the toleration
acquired for an irritant during its presenee but lost on the cessation of exposure to
it, and the immunity which persists after exposure to the irritant has ceased. The
difference, however, may be looked upon as one of degree only.—I1. F. P.
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“ has been a recurrence of Influenza among the Post Office siaff this
“ spring, it has, however, been neither o extensive nor so serious in
“ character as that of last year.”

In his annual report for 1891 on the health of the Customs officers of
the Port of London, Dr. W. Dickson, medical officer, says: “ In rezard
“ to the question of relapse, or recurrence of the disease a second time,
“ only 5 per cent. of the 112 eases under observation (? 6 cases) were
“ found to be so affected.” As 11 per cent. of the Customs officers in
the Port of London suffered from Influenza in 1890, this would indicate,
so far as such small figures go, a cerlain amount of protection conferred
by a previous attack,

The question of the smount of protection iz one which it is very
desirable to bring to numerical test on a large scale. Probably this
could most readily be done by the experience of large institutions.
Taking the individuals who were inmates of the same institution
during two successive epidemics of Influenza, the comparison of the
respective proportions of those who, having suffered on the first occasion,
were attacked or escaped on the second, should, if the numbers were
sufficiently large and other circumstances were equal, throw light upon
this question. I am able to give one such instance through the courtesy
of Mr. (¥ Grady, medical officer to the Industrial Schools at Swinton,
near Manchester. These schools were severely affected in March 1890,
171 out of 589 children having suffered, or 29 per cent. (see page 237 of
my former veport). In the first epidemic of 1891 they were again
aflected, but to a less extent, only 35 cases oceurring. At that time
there were in the schools 449 children who had been there at the time
of the former epidemic. Of these 130 had had Influenza in 1890, and
4 of them had it again, or 2-6 per cent. 299 had escaped Influenza in
1890, and 17 of these had it now, or 5-7 per cent. Thus, so far as these
figures go, an attack of Influenza confers a degree of protection which
after the lapse of a year diminishes by one half the liability to contract
the disease.

4. Does an epidemic of Influenza in any degree protect a communnity

ﬂyﬂ“‘?-ﬂ a recurrence ? :

Here again it is clear that any such pretection can only be of a partial
and relative kind. London has, as we see, suffered in each of the three
recent epidemics,® and with inereasing severity; and most places in
England and Wales appear to have saffered more or less in each of these
epidemizs. If the protection afforded lo individuals by an attack of
Influenza be but at mosi a partial one, it is not to be expected that the
community of which they are components will be completely protected
against the recurrence of an epidemic. DBesides, in any epidemie it is
only a fraction—rarely, I um inclined to think, more than a minority
of the community who contract the disease, and so acquire even this
partial protection. Moreover between one epidemic and another there is
necessarily more or less change in the component items of the population,
through births, deaths, and migrations.

Nevertheless I think that there is some evidence that a community
which has suffered severely from an epidemie of Influenza has acquired
a certain amount of protection, and is less likely to suffer severely on a
return of the diseace.

* This is troe of London as a whole, but it may not be true of individual parts of
TLondon. Possibly different parts may have suffered unequally in different epidemies ;
but on this point I have no information.
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Ontho Tnfinenza  Lhus the large towns of the Midlands, Yorkshire, and the north of

TS g England, which, judging from the mortality returns, escaped compara-

1801-02; by tively lightly in the epidemic of 1890, suffered very severely in that of

LA the spring of 1891, but again escaped lightly in the winter of 1891-2.
Newcastle-on-Tyne, however, which escaped lightly in the two first
epidemics, suffered heavily in the third, and, less nmrke[]ly, the same
seems to have been the case at Liverpool and Glasgow.

On the other hand, in the south and south-western counties of
England the second epidemic was comparatively mild in type, but the
third was very severe, occasioning a high mortality. Thus in Brighton
the weekly death-rate from all causes, which did not reach 25 (ealcu-
lated per 1,000 inhabitants per annum) during the epidemie period of
1890, nor 22 during that of the first half-year of 1891, rose to 51°5 in
the second and 609 in the third weeks of 1892. Similarly in Ports-
month and Plymouth the weekly death-rates did not exhibit any distinet
periods of high mortality corresponding with the first and second
epidemies, but in the third the death-rate rose in Portsmouth to 570 in
the second week of 1892, and in Plymouth to 45°1 in the 49th week
of 1891. Further testimony as to the comparative mildness of the
second epidemic and the severity of the third in the south-west of
England is given by many medical officers of health,

The different local incidence of successive epidemics eof Influenza has
been observed on a smaller scale in the different parts of a single district,
those villages which were most severely affected in one epidemic escaping
lightly in another, and vice versd.

Thus Sir Peter Eade (* British Medical Journal,” August 8th, 1891)
says that “ It has been observed by several most competent practitioners
“ 1in this district (Norfolk) that although one attack has not appeared
¢ absolutely to protect those who suffered last year from illuess again
“ this season, yet that in the most remarkable way villages in which
“ the Influenza prevailed extensively in 1890 have been almost or quite
“ free from the disease in this present year, while adjacent villages
“ searcely affected before have recently been generally and severely
“ attacked.”

Mr. F. Broadbent, medieal officer of health in the Newark Rural
District, says: “ I have come to the conclusion that Influenza is highly
% contagious, and also that in most people one attack is protective, as is
¢ the case with most of the zymotic diseazes. I formed these opinions
“ from watching the epidemic in my district ; villages that were over-
# whelmed with it in 1890 did not have it in 1891."

Mr, Williams, medical officer of health for the Richmond (Yorks)
rural district, says in his annual report for 1891 : *“The inhabitants of
“ those villages that suffered severely in 1890 escaped almost entirely
 in 1891, in the face of the disease being again introduced amongst
¢ them ; while inhabitants of those villages that escaped in the former
¢ year suffered severely during the last epidemic.” Ie renounces an
opinion which he had formerly expressed, that one attack conferred no
immunity against subsequent infection, and has now no doubt that the [
disease does confer a certain degree of immunity against a future attack,
though some susceptible persons take it two or three times,

Mr. Gosse, medical officer of health for the Eccleshall division of the
Stone rural district, states as his experience that “ One attack seems to
“ give a certain amount of immunity; a small proportion of those suf-
¢ fering in 1892 having had a previous attack, and localities chiefly
¢ gaffected in 1892 being those which escaped in 1891.”

In some localities it is stated that whereas in 1890 Influenza was
most prevalent in the towns, in 1891 the disease attacked especially the
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country villages, the towns comparatively escaping. This is stated to
be the case by medical officers of heulth at Epping, Horncasile,
Mansfield, and Stockton.

At I}nlﬁcld the reverse was the case, the market town, which had
escaped lightly in 1889-90, suffered swernl} in the spring of 1801,
while the neighbouring viiinges, e.i., Langtoft, which suffered early !md
severely in the epidemie of 1839-90, got off lightly in 1891.

Dr. Cuff, in his annual report for 1392 on the Searborough Rural
Diistrict—a district which had been chemly affected by Influenza in
the summer of 1891, says, “ During the spring of 1892 there were a
“ fow cases of [nﬂlmn:ra. in each of the. sub-distriots : s it was most
“ severe, however, in Hackuess, which village had escaped on previous
“ peeasions, The population of Hackness at the last census was 158,
% and the number of cases of Influenza of which I received information
“ was 56, with one death.”

On this point Dr. Caldwell Smith gives me the following observa-
tions :—

‘ Does an epidemic of Influenza in any degree protect a community
against another #

“ It does to some extent, but there will always remain a large number
of individuals in any community who have not suffered from it, and
others who are peculiarly suscepiible on account of reasons given in the
last answer.

“1f a community suffers badly and generally, T do not think it will
suffer so badly in any future epidemie, occurring shortly after the first.
In this district we have had three epidemics. The first two were light,
and pneumonia and other complications were rare, I may say almost
absent, while the last epidemic was very severe and pneumonia was
COmmon.,

“T believe, as regards the community, immunity is partial, but not
absolute. The fact of London suffering badly could, I think, be explained
if one were carefully examining the returns from the separate districts,
when it would probably be found that, although in the aggregate the
metropolis had suffered heavily in the three epidemics, the districis
suffered unequally.

“This has decidedly been the case in Scotland, one parish suffering
badly in one epidemic and lightly in the next, while the very opposite
was the case in neighbouring parishes.”

3. Are there any civcumstances, as of locality or of occupation, whick
tend to produce severe incidence of Influenza?

I have seen no reason to think that the prevalence or fatality of
Influenza are in any way modified by the circumstances of different
loealities in regard of such matters as situation, soil, or altitude. State-
ments indeed are sometimes met with that Influenza was most prevalent
or severe in places in certain situations, but these statements are g0 con-
tradictory that they seem to neutralize one another. Thus, within the
limits of a single county, Lincolnshirve, two observers, viz.,, Dr. E. W.
Barton, medical officer of health for Market Iiasen, and Mr. Eminson,
of Scotter (*DBritish Medical Journal,” June 13th, 1891), state that the
disease seemed to select high and E";pnsed placen, as those on the Wolds,
in preference to those in more sheltered situations; while the medical
officer of health for the Stamford rural distriet states that it was more
severe in low-lying parishes than in those on higher ground; and two
other medical officers of health, viz., those for the Spilsby and Sleaford
rural districts, state that they could observe no connexion between the
prevalence of the disease and the tupugraph}', the portions of the popu-
lation dwelling on high ground and in the fens being alike attacked.
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In the Orsett rural district, Essex, the medical officer states that in
; the epidemic of 1891 the villages on the high ground were especially
attacked, in contrast to 1890, where the epidemic was most severe in the
low-lying villages.

Nor, as already remarked in reférring to the statistics of 1890 and
1891, does the severity of the incidence of Influenza, at any rate as
regards its mortality, appear to be determined by those unfavourable
sanitary and social conditious which foster other diseases of the zymotic
clasz, and cause the total mortality in certain of the larger towns of
England to be habitually excessive. Some usually healthy towns have
suffered severely, as Croydon, Brighton, Portsmouth, and Norwich in
January 1892, and Derby and Huddersfield in May 1891 ; while other
towns in which the death-rate is unotoriously high, as Liverpool and
Preston, have not in either of the recent epidemics had their mortality
increased to a proportionate exient.

As regards the parts of towns again, it has lbeen found that the
quatters in which the mortality from Influenza have been highest have
been often those inhabited by the well-to-do elasses and not the crowded
and unhealthy quarters inhabited by the poor.

Thus in Londun (sec table on p. 22) the deaths from Influenza in
January and February 1892 were most numerous, relatively to the
population, in the sanitary areas of St. George (Hanover Square),
Kensington, Chelsea and Lewisham, quarters containing a large propor-
tion of good houses, and wealthy or well-to-do people ; the proporiion
was also above the average in St. Giles, the City of London, Whitechapel,
Rotherhithe, Paddington, Wandsworth, Battersea and Plumstead, dis-
tricts differing much one from another in character. The proportion
was lowest in St. George (Southwark), Westminster, Woolwich, Poplar,
‘Shorediteh, and Newington, districts for the most part inhabited by the
working class.

In explanation of this anomaly the medieal of health for Shoreditch
states that in the poorer distriets persons attacked by disease do not
keep indoors until absolutely compelled to do so, and do not copsult a -
medical man until the early and distinetive stages of Influenza have
passed, and bronchitis or pneumonia has resnlted. If death oceurs it is
thus certified as due to the latter cause. This, he says, may give the
impression that Influenza did not affect the eastern district of the
metropolis so much as the western or suburban ones.

In his health return for the second quarter of 1891 Dr. Taiham,
medical officer of health for the city of Manchester, says: “ It is remark-
“ able that epidemic Influenza was relatively most fatal, not, as might
“ have been expected, in the poorest and most unhealthy districts of
““ the ecity, but in the comparatively salubrious loeality of Blackley,
4t where presumably the patients would be weil nursed and cared for.”

Similarly Dr. Aifred Hill, in his report on the health of Birmingham
for the quarter ending July 4th, 1891, soys: “ Influenza has been most
# fatal in St. Martin, All Saints, Duddeston, and Edgbaston sub-distriets,
“ It is singular that Edgbaston should have suffered so heavily, as,
i g{»m!mll}r speaking, this part of the town las a very low death-rate,
# particularly from infectious disenses.”

The medical officer of health for West ilartlepocl makes a similar
remark. -

The explanation of the anomaly is probably, as already remarked,
partly to be found in the different proportions of the population at
different ages in “residential " and in working-¢lass loealities. Influenza,
while it attacks persons of all ages, and often a considerable proportion
of the inhabitants of a loecality, is especinlly fatal to old persons and
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those in middle life. On the other hand, children, after the first year, who On the Influenza
ave the principal sufferers from other infectious disorders, are commonly fhgemiesal
mildly affected by Influenza and comparatively rarely die of it. Hence, 1501.92; by
caeteris paribus, in a community containing many children and young =
persons the death-ratz from Influenza, will be lower than in one con-

taining a smaller proportion of children, and a larger one of elderly

persons. Now in the wealthier districts there are, for obvious reasons,

a large number of elderly persons and of unmarried adults, especially

domestic servants, and therefore, on the other hand, a relatively small

proportion of children. In the part of this report dealing with the

statistics of 1890, I have shown that, as u rule, the mortality from

Influenza was high in those ccunties wlmre the hlrth-late was low, and

vice versi.

As regarids occupation, I have in my former report shown reason
for thivking that fatigue and exposure render persons more liable to
contract Influenza, or canse them to have it in a severer form if they do
contract it. The danger to the patient of going about while suffering
from the disease or at too early a stage of convalescence is generally
recognised.

Exposure to great heat, to night air, and to the inhalation of dust- Occupation of
laden air have all been suggested as condueing to Influenza, but foee om0
I have not seen any attempt to prove this numerically, As I have
previously shown, the frequently-observed earlier incidence on persons
whose occupations take them out of doors may be explained by their
more frequent opportunities of coming in contact with infection,

Dr. Caldwell Smith gives me the foliowing notes as the results of his
experience on these points :—

“1 cannot say that, in my experience, either locality or oceupation had
any effect on the spread of Influenza,

“ In this district (Motherwell, Lanarkshire) all sorts and conditions
suffered equally, colliers, iron and steelworkers in every department,
bhoth in Siemens and Thomson-Gilchrist processes, joiners, masons,
labourers, shopkeepers, all sutfered.

“'The stablemen and grooms at twe large hiring establishments here
were net exempt, although it is worthy of note that in one yard, where
zeveral horses took influenzal punewmonia, the two grooms who were in
immediate attendance were the only two who did not take the disease,
while other five grooms, &e., who had nothing to do with the care of the
affected animals, took it.

“ That exposure to dust-laden air did not render the disease more
severe, was seen in the fact that although in this district colliers suffered
severely, yet in a neighbouring parish where the coal mines are no
better ventilated, and where the methods of working are much the same,
they escaped almost altogether.

¢ Policemen in this distriet, although exposed much to night air, did not
suffer more severely than others.

“ Puerperal women suffered very severely, and were very prone to
infection. Three cases came under my own observation, and all cave
me great anxiety for many weeks. Convaleseence was also slow.”

6. Are there any ecircumstances, as of locality or occupation, which tend
to exemplion from Influenza?

Few places in this country appear to have escaped Influenza entirely
in the last three years, though a few are said to have been only lightly
affected.
The village of Ruukhﬂpe, Durham, is said to have remained almost Circumstances

free from Influenza in each of the three recent epidemics, although other Jirmbins from
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On the Influcnes places in the neighbourhood have been severely affected. Rookhope is

Epidemics of

1e49-90, 1801, and 8 village of 438 inhabitants, containing lead-miners, smelters, and

1801-52 ; hy
Dir. Parsons.

farmers, and is in an elevated sitnation at the head of a branch dale out
of Weardale. Its escape may perhaps be due to its secluded position.*

Of occupations, it has been asserted that dyers working with
bichromate of potash have enjoyed a marked immunity from Influenza.
Mr. Grant, of Gulashields, states as the result of his inquiries, which
extended to all the principal dyeworks in Scotland and to some in
England and the United States, that in the epidemic of 1890, in all
cases where the dychouse workers were exclusively employed in the
dyehouse, and not connected with the washing or scouring department,
there was an almost absolute immunity from attack, while in cases
where the dyehouse and scouring department were combined there was
a marked decrease in the proportion of cases as against the general
community. For the epidemic of 1891, he gives me figures respecting
two cloth factories in Walkerburn, Scotland, from which it appears that
of 25 dyers only 3, or 12 per cent. were attacked with Influenza,
while of 591 persons employed in other departments, 178, or 30 per cent.,
were attacked. The figures, however, are too small to ecarry much
weight in a question of this kind.

Dr. Caldwell Smith says: * No occupation, in my experience, has
“ been exempt. With regard to dyers working with bichromate of potash,
“ 1 communicated with Dr. Simpson, medical officer of health for Perth, in
“ whose district are many large dyeworks, and he states that, without
“ making strict inquiry, which he had no time to do, generally dyers
“ were probably least of all trades affected, but he could not say to what
* extent the bichromate workers escaped more than the others.”

Mr. Fletcher, the "Board's chief inspector under the Alkali Aects, in
his annual report for 1891, has collected some information, which he
thinks seems to show that men engaged in chemical manufactures are to
some extent protected against attacks of Infiuenza, the men employed in
alkali works, tar, gas, and sulphate of ammonia works escaping best
The following table is modified and abbreviated from one given on
paze 22 of his report:—

Men Cases of Per cent.

kg employed. | Influenza. | attacked.
Alkali - - - - - 3,100 144 46
Solphurie acid - - - - 973 116 11-9
Chemieal maoures - - - 2,114 129 61
Cement - = - - . 3,122 248 70
Tar = - - = - 1,076 56 52
(Gas - - - - - 3,016 264 &7
Sulphate of ammonia - - - 590 ag G4
Salt - - - - - G40 B 108
Cither processes - - - - 917 63 G0
Total chemical workers - - 15,550 1,124 73

Labourers and artizans (outdoor) at

chemienl works - - - 3,208 a1 16-2

Boiler men at ditto - - - 70 15 215 -

He suys that the comparative immunity from Influenza of men
employed in sulphate of ammonia manufacture has been noticed by

* At Southend, Essex, two convent establishments containing respeetively 130 and
100 inmates, mostly children, are stated to have entirely escaped during each of the
three recent epidemies.
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many ; in several works there was complete freedom, The average,
however, was brought up by one or two returns which tended to
contradict this. 'This shows the care necessary in ‘generalising from
such data.

7. Is puewmonia an integral part or symptom of Influenza, or is it
something superadded ?

The answer to this must be given by those who have had more clinical
experience of the disease. Judging from the periods in the case at
which pneumonia may commence, I should say that both views might
be correct.® In some cases as those on the “Shaftesbury,” spoken of
by Dr. Male on p. 76 of this report, pneumonia comes on so early
that it would appear as if the disease fell primarily upon the lungs.
In other cases, again, when pneumonia comes on late in the case, or
during convalescence, it may be regarded as a complication or sequela,
rather than a part of the original disease. The importance of the
question is that the mortality from Influenza is brought about in large
part by pneumonia and other inflimmations of the lungs, and there
would appear to be more hope of guarding against these if they may be
regarded ns complications due to secondary, and perhaps avoidable,
causes, than if they are a part of. the original action of the Influenza
Fﬂlﬁ-ﬂ'ﬂ.

8. How far are pneumonia and other lung complications of Influenza
due (a.) To exposure to cold or fatigue before vecovery; (b.) To
influence of drain air or other insanitary conditions ?

On these points Dr. Caldwell Smith says .—* Exposure to cold at the
¢ beginning of the disease was, in my opinion, the exciting cause of all
¢ the cases of influenzal pneumonia which came under my observation.

“ In five cases out of 30 the pneumonia seemed to arise coincidently
“ yyith the Influenza, but there can be little doubt that the latter preceded
“ the former, although possibly only for 12 hours.

“J could not find in any of my 30 cases of Influenzal pneumonia,
¢ any insanitary condition which might originate the pneumonic con-
“ dition, :

“ Influenzal pneumonia differs in so many respects from ordinary
¢ pneumonia, that one ean hardly think it is, like ordinary pneumonia,
¢ superadded to Influenza.

1 communicated with Dr. Russell, pathologist to the Royal Infirmary,
“ Edinburgh, and he corroborated the above expression of opinion,

% If pneumonia had been a distinet disease, and caused by the pneumo-
“ coccus, one would have expected several cases in the same house,
¢¢ This was not my experience, as although frequently attending half-a-
# dozen individuals in the same room suffering from Influenza, in no case
“ did the pneumonia extend to more than one individual. With respect
“ tothis question Dr. Russell states : ¢ Any of the factors mentioned may
“ ¢ probably determine the pneumonia, but in others it comes on with the
“ ¢ onset of the Influenza, and in these, whether the poison Is purely
“ ¢influenzal, or something added, it is, I should say, impossible to
“ ‘absolutely determine without very elaborate laboratory investigation ;
% ¢ghort of that we can only form an opinion.””

9. How soon does the period of infectionsness begin in a case of
Influenza, and how long does it last ?

As to this Dr. Caldwell Smith says :—*In from 12 to 24 hours in
“ many cases I believe the disease is infectious. The poison is most

* See Mr. Campbell’s experience on p. 66 of this report

On the Influenza
Epidemics of
18=0-00, 1501, and
1801—92: Ly
D, Parzons,

Relation of pnen
T 1o Iim-
Mz,

Duration of
pericd of infec-
tivity.



On the Infuénza
Epidemics of
1532-00, 1EH, and
1891-52; by

Dr. Parsons,

Clinical leatures
and sedquelae,
Prolonged de-
bility ;

lung eoanplica-
tions ;

60

“ yirulent when the temperature is ai its bighest, and the power of
“ infection lasts for eight days after the temperature has fallen to normal.

“ If pneumonia occurs, Influenza is still liable to be cansed if a
“ susceptible individual breathes the expired air of the person suffering
“ from the pnenmonia, and if relapses occur with rises of temperature the
“ Influenza becomes again infectious,”

Dr. Cufl, in his annual report on the Scarborough rural district, in the
course of some thoughtiul observations on Influenza says :—* It seems
“ that the disease is infections during the first 24 hours of its course, and
“ that the infection lasts at least five or six days.”

Drr. Jackson medieal officer of heslth for Barnstaple records a case in
which Influenza seemed to have been imported by a convalescent from
London five weeks after her recovery. She came on Saturday and left
on the following Tuesday, and during the course of the week following
her coming three inmates of the house to which she came were taken ill
of Influenza.

The history recorded on p 45 of this report seems to show that
Influenza is communicable within a few hows of the commencement of
the attack, though not from the time of the earliest symptoms.

Pant IV.—Crixicar FrEATURES OF THE LATER Eribpesics,

On clinical points T am not able to add much from my own observa-
tion to what has been already said.

A characteristic feature of Influenza not sufficiently noticed in my
previous report is the prolonged weekness and nervous depression by
which it is often followed. Persons previously robust are frequently so
pulled down by an attack as not 1o have regained after many months
their previous health and vigour. “This prolonged debility seems to be
the result of some profound disturbance of nutrition of the nervous
system, and in persons of neurotic tendency the malnutrition may result
in various affections of that system, such as neuralgia, neuritis, paralysis,
epilepsy, and insanity.

The debility left by Influenza has also been thought to predispose the
patient to other diseases, as phthisis and the infectious fevers,

There appears to be no doubt that the two later epidemics of Influenza
have been marked by a greater tendency to lung complications than was
observed in that of 1889-90, and especially to a low and insidious form
of pneumonia, to which the mortality from Influenza was in large part
due, but in other respects there seems to have been considerable diversity
in the experience of medical practitioners in different parts of the
country as to the relative features of different epidemics. Thus Sir
Peter Eade (* British Medical Journal,” August 8th, 1891), remarking
on the clinical differences between the epidemic of the spring of 1891
and that of the previous vear, states that nasal catarrh was even less
prevalent in 1891 than in 1890, but that bronchial irritation was more
g0, and was often followed by pnenmonia and pleurisy. Acute nerve
pains at the commencement of the attack and nervous sequele were less
prominent than in 1890, and such sequele as did ocenr were almost
exclusively affections of the sensory and not of the motor nerves. The
disease, though more diffused, was milder in 1891 than in 1890. On
the other hand, Dr. Robert Simon ( Birmingham Medical Review,”
January 1892), states that while muscular pains were less marked in
1891 than in 1890, catarrhal symptoms were more prominent, and the
diseage was, as a rule, much more severe in 1891, and frequently
accompanied by pneumonia.
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Some practitioners in the eastern counties have observed Influenza to on the Influenza
have been accompanied or followed in the later epidemics by symptoms ﬁ;f;ﬁ“{’a‘a‘;rund
resembling those of cerebreo-spinal meningitis, 1891-02; by

In some cases the outbreak of Iufluenza has been preceded or accom- ™ m’"’““‘ 1
panied by a prevalence of diarrheea.  Thus Dr. Young, medical officer nu‘,hum:ﬂ?“
of health for the Okehampton rural distriet, in his annual report for diarrhoea :
1891, states that during June a large number of cases of gastro-intestinal
E*lt&rlh occurred. These cases w ere commonly, and |JI‘I]I{‘IIH _]u&ti_',r,
set down to Influenza., The symptoms present were usually shivering,
feverishness, vomiting, diarcheea, and great prostration of strength. In
many cases there was transient cases of joundiee, The disease was too
widely spread to be accounted for by any local unsanitary surroundings,

A similar prevalence of diarrhea accompanying Influenza oceurred in
the Penvith rural district, and recently at Great Waltham, Essex.

The simulation of searlet fever by cases of Influenza attended with resemblance to
ared rash was noted by some obscrvers in the epidemic of 1889-gQ *@riet fover.
see p. 273 of my former repi}:l}, and has been observed also in the
later epidemics. Thus Dr. Niven, of Oldham, says: “In several
“ instances I had considerable difficulty in {Iingm:sing between scarlet
“ fever and Influenza; the erythema, the desquamation, and the straw-
 berry tongue of scarlet fever being strikingly reproduced in Influenza,

% as well as the course of the fever.”

My colleague, Dr. Bruce Low, gives me the following notes collected
from medical practitioners in Derbyshire respecting the clinical features
of the epidemic of May 1891 :—

1. Desquamation was noticed in a proportion of cases either with or

withont previous rash : the rash when present being variously
described as measly or scarlatinal, but generally patchy and
moztly on hands and face.

2. Flushing of the face was common, some medical men spoke of their

patient’s face being like a “ boiled lobster.” I do not think this
was very frequently noticed in the epidemie of 1889-90.

3. Delirinm oceurred in some cases, and was oceasionally of & maniaeal
kind ; at times there were delusions, and a few cases ended in
snicide. .

Earache, with or without resulting discharge, was frequent.

Very marked intermissions of pain and other symptoms were noted.
Patients could often foretell the hour when they would feel worse
on succeeding days. Several medical men, who had been abroad
and themselves suffered from malarial fever, said the above fact
suggested to their minds the possibility of a connexion between
malaria and Influenza, and they treated their cases successfully
with quinine.

G. Tonsillitis was a common complication in the recent epidemie, but

was of less frequent occurrence in the outbreak of 1889-90.

7. Herpes zoster was seen in a number of cases, as well as herpes
labialig in others.

8. A peculiar pungent odour was remarked as coming from the sweat
of Influenza eases. This odour caused the medieal man to sneeze
on entering the room in special instances. The smell was
variously deseribed as “ peppery,” or as “ mousey,” * fusty,” or
“ mouldy.”

Dr. Wood, of Colchester, sends the following notes nnder date Feb-
ruary 14th, 1892 .—

¢ Tn these cases the cerebro-gpinal affection has been very clear; the
pain at the back of the head and upper part of spinal cord being very

[+ -
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On the Influenza severe. Complications of various kinds bave arisen; the peculiar
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pneumonia, or, as 1 fancy in old days we would have called it, capillary
bronchitis, is undoubtedly very infectious. At a farm about seven miles
from this town, the farmer fell ill; pnenmonia came on and death took
place; his wife fell ill and also his son, both had pneumonia. The wife
died the day before the farmer’s funeral and the son the day after. Now
T hear the two danghters are suffering from pneumonia.

“ A fine eruption like that of scarlet fever has been common, and last
week I was called to see a lad of 19 on whose body there was a distinet
eruption like that of measles. His motber aud sister are ill to-day and
the same ernption is on them.

“I saw a very bad case at Great Clacton a fortnight ago in a boy of
9 (he was born in Africa), and during his illness severe meningitis
came on, with intense sickness. He tried many things to reduce the
temperature and sickness, but nothing succeeded until we gave him
cinchonidine.

“ There were some cases in this locality last year terminating in the
same infectious pneumonia.

“ In some patients various complications took place, one after another,
but I cannot help thinking these were caused by carelessness. A
nervous syncope has been very common whenever the upright pesition
was attempted.

“ The spleen in some instances has been enlarged.”

Dr, Niven, from his own observation and from information received
from other medical men in Oldham, gives the following as sequele of
Influenza which have been noted :

1. Great prostration, with confusion and an approach to mental and

physical paralysis.

Neuralgia.

Persistent dyspepsia.

Abdominal pains.

Inflamed throat.

REheamatism.

Phlebitis.

Meningitis.

Deafness.

Peritonitis.

11. Pericarditis.

12, Excessive prolongation of subnormal temperature, as sometimes
observed after searlet fever.

13. Diarrheea,

14, Desquamation of tongue and fauces as in scarlet fever,

Dr. E. W. Barton, of Market Rasen, gives the following as diagnostic
marks between ordinary catarrh and mild cases of Influenza :—

1. Ordinary catarrh is not infectious ; it does not spread through a
household as Iofluenza does. (This is opposed to popular
belief.)

2. 1t commences with dryness of the nostrils or throat on one or both
sides.

3. The discharge from the nostrils is acrid, often markedly so, and
{ends to exeoriate the skin.

4. There is not the same tendency in ordinary catarrh as in Influenza
to pains in the back and in the course of the spinal nerves; the
dental and frontal nerves are most affected.

5. There iz a tendency in ordinary catarrh for the fulness and eon-
gestion about the head to increase towards night.

*

—
SoraSmEwe
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6. l:lrdma:.:,.r catarrh 1s often acrm:llpamel] b:,. muscular rhenmatism, iﬁll :'JI.!.E Iu:l::;:.,-..
| L1 LIt}

which makes the diagnosis between the two diseases more I858-90, 1891, an
g 1801-02; by
difficult. Dr. Parsons,

7. In ordinary catarrh the patient feels more malaise before the dis-
charge commences ; running from the eyes and nose comes as a
relief. In Influenza the reverse is the case.

8. Influenza is followed by greater and more persistent prostration.

Part VI.—Rerorrs ox OuTBrREAKS OF INFLUENZA, 1N 1891, 1§
CERTAIN INsTITUTIONS AND ESTABLISHMENTS.

In this place I give a series of reports on outbreaks of Influenza in Influenen in

Workhouses, obtained through my colleague in the Poor Law Depart- :‘:ﬁf,:‘,."::{ﬁ.’;}‘,"
ment of the Board, Dr, Downes. This elass of institutions had seemed ments.
to have been comparatively little Liable to suffer from Influenza in the
the epidemic of 1890, but whether this were so or not, many outbreaks
at workhouses have occurred during the two later epidemics. Tt
will be seen that the experience at workhouses is quite consistent with
the views set forth in my first report as to the method of spread of
Influenza: there has been in many casea nu history of introduction from
outside, the workhouse often not having been attacked until after the
disease had been prevalent for some time in the outside population,
The epidemic outburst was preceded by a succession of preliminary
cases. The progress of the epidemic in workhouses seems to have been
often comparatively slow, as might be expected from the circumstance
that a workhouse consists of a number of buildings containing inmates
of different classes; one class having comparatively little intercourse
with another. In some instances a number of inmates of one class have
been taken ill in a batch at about the same time.

I add also a report by myself on an outbreak of Influenza, with
unusual and grave clinical characters, which occurred at an Industrial
School in Kent, early in the epidemic of 1891-2; some notes, by
Dr. Male, of Grays, on an outbreak of Influenza on the fraining ship
¢ Shafteshury,” in the spring of 1891 ; and an extract from the annual
report of Dr. Walter Dickson, RH late Medical Inspector to Her
Majesty’s Customs, on Influenza in that force at the Port of London in
1891.

RerorT on INFLUENZA in the SconcoaTtes Union Worknouse, HuLr,
1891; by J. Dix, Medical Officer.

Hull, June 22, 1891,

The origin of the attack was, as far’as I know, spontaneous; and it In Seulcoates
began in the workhouse about the same time as in the other parts of the pon O ©
town. It pervaded all parts of the house, but was most severe and
most prevalent in the bed-riddden wards.

A few of the children in the schools, a detached building, were also
attacked. Many of the sick in the infirmary, suffering from various
other complaints, had also Influenza, but as their names and diseases
were already entered in the “ Medical Relief Book,” and no special note
was made at the time of the supervening Influenza, this return, so far as
as they are concerned, is necessarily but a rough ecalculation, and the
dates of the attack are not recorded, but the estimate here given is fairly
accurate.
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With regard to the spread of the disease, it appears to be infectious e, il;r;l‘ll;nnm
in its character. When one ease ocearred in a ward, several others 1;&&_ m‘;ﬁ,m
almost invariably followed. Against this, however, is the fact that all 13982 by
were exposed to the same atmospherie surroundings, ;

No isolation was possible on account of the limited accommodation.

The numbers.of inmates attacked on the several dates, ns extracted

from a table accompanying this report, weve as follows :—

i Diate. Men. | Women. |Children.,! Total, i
. | ;
- i
| March 27 - - = | 1 - - -1 |
IATEIR TS =l s 1 — 1 ‘
sl LB - 3 - | = ] 2
w  21- - 2 — | —_— & =i
AL e - . L e
5 (BT - - 1 [ 1
[ s =1 2 — — 2
N At E 2 = — S
| May 2- - & e Isaiag 4
I £e) '1 = d 3 | | o i 3 |
= 5 - - 2 = il = B |
] 6 - - Ll | 1 [ — 3
i T- - - | (L 1 woo |
" b - = 4 | 4 — B
el 9- - 2.1 4 — 5
- 10 - = | 1 | ] 1 L {
S - —_ 1 r= e
,. 12 - - 3 | 5 — ]
¥ 13 - = ] | 3 e 5
A | - 1 4 — | 5
s st 13 - 2 4 —_ [
ji oo dBi= - 2 1 —-= 3
it 17 - = a == - 3
g L 1 | A e 2
s 19 - 1 g | — 3
o ans - 4 Ul R L E
Sieaatan fiad ovd st = ol
PR - 1 1 ] —_— 2
P - _ = = | 2 |
il 1 3 | i |
w25 - 4 1 — | 5 |
o  26- - 1 1 — L M
5 27 - B 1 e — | 1 |
88 28 - b 1 4 | s - 5 |
L - — 1 e 1 [
w30 - — a — g
June 2- - 1 - — 1 |
5t a- = Fe 1 1 1 | 2 [
ai ﬁ ! o i —_— "' I 4 |
56 Gl Hemnll Sl Ena )

The progress of the epidemic seems to have been comparatively
gradual, and its stress fell upon the men before the women, and last of
all on the children.

ErrorT on INFLUENZA in the SapprewonrTtii Uxniox WORKHOUSE ;
by Corix G. CamppeLL, Medical Officer.
The first person attacked in the house, April 15th, was the matron. In Saddlewarth
She had not been out of the house for many weeks, but three days Eor:::.? Work-
before her illuess commenced a number of people came to the work-

E 75710, -
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On the Influenza house in connexion with cunting the votes for the guardians’ election.

Epidemies of

o0, 3801, ana L am unable to state whether any of these came from infected houses

1591-02 ; by
Dir. Parsomsi.

In Louth Union
Workhouse,

for the epidemic had only commenced in the distriet. Three days fater
three of the inmates were attacked, the next day there were six on the
books. In a week we had 27 cases, and in the course of another week
35 inmates were attacked.

I herewith append their ages :—

Owver 5 yrs | Owver Over Over Over Over
Ages. & under | 10 ves. & | 25 yra & | 60 yra. & | 60 yrs. & | Foyrs. & | Ovor 80.| —
10 yrs. | incer 25, | under 50, T {0, lum:.ler ?ui wider 8,
P }
No, attacked [ 3 T ] 'i L] 5 3 Total 5.

- e

— o — - —

Equal to 58 per cent. of inmates.

One of the remarkable facts about the epidemie in the workhouse
was that all the cases—old and young—presented the same initial
syizptoms, i.e., sickness and vomiting ; whereas the early symptoms of
this disease generally are varied in an extraordinary manner. All the
cases had accompanying bronchitis, whilst six developed pneumonia in
the later siages,

Poeumonia and pleuro-puenmonia are amongst the most fatal compli-
cations of this terrible disease. My experience distinetly indicates two
forms, the one commeneing with the disease, generally fatal, the other
commencing when the Influenza has apparently run its course. Our six
cases all were in the latter category, and all recovered.

The fact to whieh I desire to draw your official attention is that we
nave not had one death either directly or indirectly due to the disease.
This is the more remarkable inasmuch as there are no * able-bodied ”
patients ; they were all feeble, either mentally or bodily, and many had
exceeded the * three score years and ten.”

This remarkable immunity from death is due, in my opinion, in a
ereat measure to the iudefatigable care and attention given by the
matron, Mrs. Wood, to the inmates. 1 cannot speak too highly of her
nursing, at a time when she sorely needed nursing herself.

Berort on Ixrrvexza in the Lovrn Usxion WoOREHOUSE;
by C. J. Myers, Medical Officer.

Louth, June 13th, 1891.
In reply to the questions of the Loeal Government Board respecting
the outbreak of Influenza in the workhouse :—

1. The following is the proportionate number of persons attacked of
each classz, imeluding officers, viz. :—

Class 1 - - 21017 Class 6 - - 4told
5y 2 = ] 4 lﬂ 23 L1 T -~ " 3 tﬂ 9
A - dto 8 o 181 i <t 1 b e
N - 1t 6 Officers - - 4to 6
D= - Tto20

2. The circumstances attending the origin of the outbreak and its
spread :— :

The date of the first recognised cases of Influenza in Louth was
March 19th, 1891, Odd cases kept coming under treatment till about
April 21st, when it beeame epidemie in the town and neighbourhood.
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The first case in the workhouse occurred on April 15 in class 7, and i.]-'"-'ih." _Ilnli;.'lpnm
was a girl attending the National School ; the next case was that of the 13& ), 191, and
portress, two days later, and on the 20th the industrial trainer, and L by

= . i . . -y . Farsons,
two more givls in elass 7, attendipg the National School. 1t was
two days later still, or a week after the first case, before any males were
attacked, so that it was apparently introduced by the girls in class 7
attending the National School. This was the time when Influenza

became epidewic in the town.
3. The following are the dates of the several attacks :—

April 15 . -1 | April 28 . Syt
e TR . ¥ 4] o130 2 2
s B0 - = 3 May 2 - - 3
n 22 = - 2 = L} - e
i by : ST S 19 - o
D : - 2 il 2 -
st 20 - - 2 20 = 6 4|
WL E =t s 2T - =il

4. The result of each attack :—

All the cases recovered except one, a delicate woman of 55, who
succumbed to bronehitis following the Influenza.

Most of the cases commenced with [rontal headache, or frontal
neuralgia, accompanied with shivering and a high temperature. There
have been a few cases with intense abdominal pain and diarrheea, and a
few with temporary paraplegia.

Rerort on INvLueNza in the Wakerierp Uxion WORKHOUSE; by In Wakeiield
W. RouLstox, M.D., Medical Officer. e

Wakefield, June 12th, 1891.

The first case of Influenza in the Wakefield Union Workhouse
occurred in a woman—a “ worker ™ in the hospital. She was attacked
on April 10th, 1891, at which time the epidemic was prevalent in the
town of Wakefield, and was rapidly inereasing. Later on the same day
an old woman, a patient, was attacked, and on the morning of the
following day one of the male patients was down with it.

On April 14th the master began to suffer, and was immediately
followed by his wife. These two being the first cases from the * body
of the house.”

On the 16th April were 10 fresh cases,
, 17th, 18th April were 7 fresh cases.

23 ]
s 20th April EHd=
33 L] ] 23:‘& ¥ ¥ 23 ¥ Eh]
5 L1 ETth L] ¥ g th ”
i 18 Egl’h 3¥ L] 5 LR i
Those who suffered were—
37males,
23 females.
7 children.

Most of those were patients confined in * hospital,” only nine of the
above-enumerated enses occurring in the “ house.” Several isolated
cases have been met with since the epidemic, those being almost all
found in * casuals” who presented themselves at the gate, and were
discharged as soon as hetter.

E 2
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Rerort on Isrruesza in the Kexparn Uwxion WorkroUsE,
MisrHORFE ; by J. C. Carpex, Medical Officer.

Milnthorpe, June 28th, 1891.

On the 3rd May 1891 an epidemic of Influenza broke out in this
workhouse,

The diseaze was first contracted by the porter, about the last week
in April, and after him, by his wife and child.

In my opinion the porter contracted it from the vagrants, and from
the porter’s lodge it was introduced to the house.

On May 3rd seven of the young women were simultaneously seized
with rigors, pain in the back, headache, and fever, the temperature
varying from 103° to 104%3, and with that exception, the symptoms in
each case were remarkable in their similarity.

On the 5th those symptoms had disappeared, leaving the patients very
weak., They were all convalescent on 10th, except one who contracted
pneumoniu, and ultimately recovered. The older women were then
attacked, but the prostration seemed more severe, and six,whe developed
bronchitis, died from that cause. The matron and the nurse for the
imbeciles were then smitten, and a few more cases occurred on the
men’s side. The master and the other nurse were also ill. It is
remarkable that the women suffered more than the men, not only in the
number attacked, but also in the severity of the symptoms.

The men's rooms are situated with a southerly aspect, and are warm
and sunny.

The women’s rooms are situated on the opposite side, with more of a
northerly aspect.

The epidemic lasted about three weeks, only a few mild cases ocenrring
after that time. -

The following information is also furnished by Mr. Carden :—

The inmates of the workhouse at the time of the epidemic were 101
in number, besides the master, matron, two nurses, and the porter and
his family. Of the inmates only nine were children. Among the
inmates 41 cases of Influenza oceurred. The dates of commencement
of the cases were as follows :

| I
| |
Diates. ﬁﬁnn]:}::i Staff attacked. |
| April 24 - o = | Porter.
May 1 - - e | Porter's wife,

| A - 7 | Porter’s child.
l " o= x 9 | —

1] SN - 3 —_—

i1} 6 - ~ o i e

... ¥ - - 6 Matron and nurse.

i g - = i Master and nurse,

e || I - 1 —_

A - 2 - i

" 16 - - T —_—

111 17 = = b =

e 18 - - 9 o
fragartag e : 1 e
|| 41 ¥
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During the epidemic 10 deaths oceurred; all from diseases of the !
respiratory organs. OF these, five were certified as from Influenza and ;

n the Influenzs
Ll

Epidemics of

BaS-80, 1801, and

itis - . infs . 1801=02 ; by
bronchitis ; one from Influenza and asthma; one, :}f an infant, from JWIiE: by

bronchitis ; two from phthisis, and one from pneumonia.

The porter’s lodge is separated from the workhouse by a large yard.
In Mr. Carden’s opinion the disease was communicated to tiie porter
by a vagrant. The porter has to go to and from the house for the
vagrants’ food. The porter’s linen is not washed at the workhonse
laundry ; but the bedding and night clothing, &e. used by the vagrants
are washed in the laundry in ‘the workhouse, and Mr. Carden believes
that by this means the Influenza was inrroduced to the house.

The fact that the earliest cases were young women who would pro-
bably be employed in the laundry seems in favour of this view, and the
circumstance that the outbreak began by seven of them being taken ill
on one day points to infection received at one and the same time from a
COMIMon source,

Eerort on IsvLuesza in the Bostrox Uxion Workoouse ; by
W. H. Sayira, Medical Officer.

Boston, July 4th, 1891.

Influenza first made its appearance this year in the Boston Workhouse 1, goston Union
on the 19th day of April, but until the 9th of May only four cases Workhouse. -

were admitted into the infirmary. About this time several of the
schoolboys fell ill, and some ten days later many of the schoolgirls
began to suffer., The epidemic now became general ithroughout the
house. All the boys and girls, numbering 78, suffered more or less,
with two exceptions, a brother and sister. After a few days illness
mozt of these patients were convaleseent, and all eventually recovered.

Altogether about 78 patients* were prostrated by the pestilence, and
about 40 more suffered in a minor degree, but, though taking medicine,
were never absolutely incapacitated. There were four deaths: in
three, the immediate cause of death was bronchitis, and in one, general
debility. .

Dutfof the seven resident officers four were attacked. On May Tth,
when travelling on business connected with the unicn, the matron
developed the disease, and was confined to her bed in Derby for a
fortnight. The master was ill for about 10 days, but never entirely
gave up work. The nurse was confined to her room May 13th to June
sth, and one of her sabstitutes was incapacitated for a few days,
The sewing maid was also unable to leave her room from May 13th to
June Sth.

The epidemic appeared to be malarial in character, but, from the
rapidity with which it spread through a section of the building when
once it gained admission, I was led to suspect that it was infectious.

Appended was a list of 78 cases with some details. The following
table shows the daily numbers of new cases :(—

* Theinmates of the workhouse on June 4th numbered 241 ; so that the proportion
who snffered from Influenza must have been altogether nearly one half.
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Reprorrs on InFruexnza in the Hovenrox-re-Serize Uxroy Wonrk-
HOUSE, Duruam ; by D. S. Parx, Medical Officer.

L

Houghton-le-Spring, November 5th, 1891.

Ann Bolam, aged 37 years, an inmate of Houghton-le-Spring Worl-
house, was removed to the infeetious hospital of that institution on the
29th October, suffering from Influenza. On the 3rd of the present
month the disease broke out all over the workhouse Some of the
officials—including the matron and nurse—are also suffering from the
disease, 'I'he complications are chiefly bronchitis and pleurisy, which
greatly aggravates the disease in the young and old. In the town and
distriet the disease broke out about the end of April, and still continues
with little abatement, and is not infrequently accompanied with pneu-
monis.

1.

Hougliton-le-Spring, November 1891.

The total number of cases of Influenza in the workhounse has been
89. As was to be expected, the incidence of the disease fell with
greatest severity upon those under treatment at the time, especially the
old and debilitated. Aun Bolam, the first case that came under my
notice, was removed to the infectious hospital on the 29th of October,
the day on which she took ill, and thus the case was isolated from the
rest of the ordinary patients. Next day there did not appear to be any
unusual symptoms among the other patients, and I detected nothing
which might have led me to anticipate the epidemic which has since
appeared. But on the lst November a bateh of ecases, 18 in number,
were visibly affected with the usual symptoms of Influenza., On
November 2nd, 11 other cases occurred, and so on, as a glance at the
table will show. The outbreak was so sudden, that it was found impos-
sible to remove the cases to the infeetious hospital, and, as the diseas:
broke out in various wards simultancously, no good could have been
obtained. Tt is, however, singular and worthy of remark that no cases
occurred in the old men’s wards, although these enjoy no privileges
which are not also extended to the inmates of the aged female wards.

On the 29th October the number of inmates was as follows :(—

Men - = - - - - 38
Women - - . - - 36
74
Boys - - - - - - 13
Girls - - = - . =T
25
Total number of inmates - ) oo~ 9Y
_

Thus the total number of inmates on 29th October, being 99, the
proportion of seizures up to the present date is 39-3 per cent. of the
whole number of inmates. DBut although the number of cases may be
received as 39, 1 have no doubt that other cases occurred of so mild a
character and showing symptoms so obscure that I did not feel justified
in classing them as cases of Influenza, and among the number stated

On the Influenza
Epidemics of
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In Houghton-le-
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Waorkhouse,



Omn the Influenza
Epidemics of

2

(39) a great proportion were cases of a very mild character. Though

1855-50, mﬁ'. and some of the officials, including the nurse and matron, were seized, they
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were still able to discharge their duties. The nurse alone was uhli%‘ed
to remain off duty for one day, bat the portress very ably supplied her
place during that short interval. The mortality connected with the
epidemic has been heavy, as four deaths have occurred ; but this must
by no means be taken as any eriterion of the severity of the epidemie,
for all the fatal cases ovenrred to aged persons who were already under
treatment for other diseases, and who in fact were in a dying state
before they were seized with the disease. How the discase was first in-
troduced into the wards there 1s no evidence to show, as the inmate,
Ann Bolam, who was the first seized, was employed at the time in the
laundry, which is not in direct communication with any of the wards,
and a good distance from them, But there is more reason to be sur-
prised that the institution has been so long free from the disease, for T
can find no record of its presence in any of the hooks, nor in the medical
journal, and neither the master nor any of the officials has any know-
ledge of its ever having existed within the walls. As an evidence of
the extent to which the disease prevails among the inhabitants of the
district, I may mention that in mE' own private practice there are at the
present moment over 200 cases of Influenza on my books, and, as I said
before, the only ground for surprise is that the workhouse has escaped
so long. The dates of attack cannot be accepted as absolutely correct,
but I have filled up this part of the table to the best of my ability and
judgment. There have been three cases of relapse, and two of them,
Robert Wilson, wardsman, and Ann Bolam, have again been confined to
bed.

With regard to the disease itself, the more severe cases complained of
headache, and a feeling of giddiness with sore throat, and pains in the
back and legs. The tongue was coated and of a yellowish-brown colour,
but usually resumed its natural appearance in three or four days, by
which time the headache had disappeared, and generally also the pains
in the back and legs. Heats and chills also alternated in the earlier
siages of the disease. There was in every case the liquid or suffused
eye, and in children vomiting was not uncommon. At first there was
little or no cough, except in cases complicated with bronchitis or
pleurisy, but in a few days the usnal symptoms of a severa cold super-
vened. The temperature rose rapidly, and remained high until the dis-
appearance of the headache. There was also a corresponding accelera-
tion of pulse, with prostration and general weakness, These were the
general symptoms of the dizease.

The following are the numbers attacked day by day :—

| New Cases of
Date. Influenza.

October 29 - - - 1
Novemher 1 - - - 18
» H = - ) ] 1

[ 1] 4 S = F 4

L1 8 = 3 % 3

(13 13 = E T 2

a9

=

Only four of the cases were in children.

—
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Dr. Prior, medical officer of health for the Biggleswade rural dis-
trict, states that Influenza was introduced into the Bigeleswade Union
Workhouse by a known channel, and that among about 133 inmates,
there were 120 cases and 9 deaths. The chaplain and the medieal
officer also took the disease, and the former died. The workhouse is
healthily sitnated outside the town.

InFLuexza at the St. ViNcest's INpustriAL Scnoorns, DarTronrp,
Kexr.

The aid of the Loeal Government Board having been requested by
the Home Office in investigating and advising as to a serious epidemie,
suspected by the medical officer of the school to be Influenza of a
severe type, which had broken out at the St. Vincent’s Industrial
School, in accordance with instructions, I visited the school on October
28th, 1891, when I found 35 boys, out of a total of 200, ill in bed and
undoubtedly suffering from epidemic Influenza. Two other boy: had
recently died after short illnesses, but it seemed doubtful whether their
cases were of the same nature. The dates of commencement of the
earlier cases, as taken from the szchool infirmary register, were as
follows - —

Nature of Case as

|
Date. Initials. S | —_—
1
Qectober 20 - - | R. M. Aeute hepatitis = | Died October 20.
i el ST i) ? - | Died October 21.
i a8 = P [ i Spekmess .
o | J. H. .
L Mgl - IR e
. 23 - = | W. Mel) Enenmonia.
B8 = . E. L. Sickness.
o (e e - B G %
- 25 - - G. B. n
” 26 - = W. i"h [y
i - C. B. 3
e - - G. M. i
5 26 = - T. Me(. i

— e

The remaining cases, about 24 in numbezr, had been taken ili on the
27th and 28th. One of the *“brothers” wio had assisted in the
nursing was also ill.

The symptoms were of avery severe type, and except as regards the
fivst two cases, had been very similar. ‘T'he illuess began suddenly with
a feeling of chilliness, frontal headache, nausea or vomiting, and great
prostration, High fever rapidly came on; in one case a temperature
of 104-8° was observed within three hours after the commencement of
the attack. A boy seen by me, who had been taken ill only 16 hours
before, had a temperature of 103° and a pulse of 132; he had a dry
brown-coated tongue, and sordes on the lips, and lay in a state of great

stration, closely resembling a patient in the second or third week of
typhoid fever. 1 subsequently learn that he had for about eight days
continuous delirinm, sometimes very violent, but eventually recovered,
though he remained long in a weak anmmic condition. Many of the
patients had earache ; several were delirions. Nausea was present in
every c¢ase and vemiting (sometimes almost uncontrollable) in most,
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but not one bad diarrhwea. Coryza was absent; there was a slight

188990, 1891, and cough in some cases ; and two showed signs of pneumonia, which in one

18991-92: by
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was eventually fatal. Herpes labialis oceurred in many cas-s, of which all
were severe and one of them was fatal, but no other erupticn on the skin
was noticed. Muscular pains were not prominent. One case had severe
epistaxis ; and hematuria was a frequent symptom, being noted in about
10 of the 102 cases which in all ocearred up to the end of the outbreak.
(On a post-mortem examination of one of the early cases the Lidneys
were found mueh enlarged and filled with blood.

The first supposed case, R, M., aged 14, was a weakly boy who had
been in the school for six years; he worked in the tailor’s shop, not
being strong enough for out-of-door work. He often complained of
abdominal pain and had been in the infirmary on that account in
August, He was taken ill in getting up at 6 am. on October 20th, and
admitted to the infirmary at once. He then complained of pain in the
head and in the right side over the liver, and he vomited matter tinged
with bile. There was slight discolouration of the skin, hardly amounting
to jaundice. There was great prostration ; the pulse was very rapid and
thready, almost imperceptible ; the respiration quick and shallow, and
the temperature subnormal (95° F.), and the voice very weak. The
pupils were normal. There was no diarrheea. His legs were not
drawn up as he lay in bed. He was gensible up to about 6 p.m., but
passed gradually into a state of stupor, from which he was roused with
difficulty, and he was unconscious before his death, which took place at
8.30 p.m, after only 14 hours’ illness. (This account of lis symptoms
is given me by Dr. Hamilton, medical officer to the school.) Although
this case began, like the subsequent ones, with vomiting and headache,
the absence of elevation of temperature is unusual in Influenza, though
it is recorded to have been observed in other cases.® The history
of previous abdominal pain and the sudden collapse suggest perforating
uleer of the stomach, but the ordinary symptoms of peritonitis do not
seem to have been present, I inguired about poisonous berries or
toadstools, but conld only learn that E. M. bad heen seen to eat some
haws on October 18th. It was stated that when out for a walk that
day he had passed a heap of sewage sludge, but this, which I saw, was
too old to have been then offensive, being overgrown with weeds.

The second boy, D. C., age 11, was taken ill on October 21st at noon
with pain in the head and vomiting. An aperient powder was given
him, but he was not scen during life by a medical man, and no clear
history of his case was obtained. The vomiting continued, and he sank
and died quietly at 8.30 p.m. on the day of attack. A post-mortem
examination was made by Dr. Hamilton, but nothing was found to
account for death. The liver was somewhat enlarged, the kidoeyas
concested, and the spleen somewhat so. No abnormal contents were
found in the stomach -or intestines except in the latter a small loose
chip of wood. A ecoroner’s inquest was held, but at the time of my
visit stood adjourned to November 13th. Professor Pepper, to whom
the contents of the stomach had Leen sent for analysis, at the adjourned
inquest gave it as his opinion that death was due to blood poisoning
from some acute specific disease, probably Influenza.

Another case, with symptoms similar to the above, oecurred at the
end of the epidemie. The boy was taken ill on November 22nd, and

* ¥ Influenza with severe abdominal pain and collapse,” by R. M. S8imon, M.D.,

* Brit. Med. Journal,”” June 13,1891. *“ Apyrexial Influenzs,” by H. W. Godfrey,
M.B., ibid., July 18th, 1891.




died after an illness of 16 hours. No post-mortem examination was Qn the Influenes
obtained. Epidomics of
9-90, 1891, and

Although the nature of the first two cases appeared obscure at the !Em -02; by
time, yet upon subsequent consideration, and in view of the history aff. T Baceds.
the outbreak, I am inclined to ccmsldu' them to bhave been Influenza of
an unn&:uul]y gevere “ fulminating ™ type; analogous to the cases some-
times met with in an epidemic of scarlet fever or measles in which the
patient is struck down and dies before the typical Fgmptmm of the
diseaze have had time to develop,

No history of the introduetion of Influenza was obtained, but Dr.
Hamilton had seen some cases, which he believed to be of that disease,
in Dartford within the few days preceding my visit. Only four new-
comers had been received into the school during Oectober, the last of
these being on October 14th; this boy had been in a workhouse for a
fortnight before his admission. ~The last visiting day before the out-
break was so far back as October 4th. The boys go ont for a country
walk every Sunday afternoon, the latest oceasion before the outbreak
having been on Oectober 18th ; they are also sent on occasional errands
to Durtfﬂrxl &e.

The Rtaff', who are members of a religious order, reside on the pre-
mises; there are also four or five artizan instructors who live outside.
Bread, meat, groceries, butter, &e. are obtained from Dartford, but milk
from cows kept on the premises. Washing is done at home.

The cases of Influenza cccurred at random throughout the school,
with no special incidence on any group of boys. The whole of the
boys, however, are much mixed up together; they all use the same
schoolroom, workroom, and dining hall, and they sleep in two large
dormitories containing one 130, and the other 70 beds. The infirmary
wards communicate with the rest of the building, so that nothing like
isolation was possible.

The epidemic continued to spread through the school up to the
middle of November, in all 102 boys out of 200 being attacked, or more
than half, and four died. Two of the * brothers " also, who had attended
on the sick, were attacked, and one of them died of pneumonia. The
dates of the cases, as given me by Dr. Hamilton, were as follows :—

Date. Attacks. Date. Attacks.
October 20 - = 1 Hovember 1 - i 6
o 21 - - 1" n 2 - - 8t
" 22 = = 2 " 3 = = 4
n 23 - - 4 1] 4 = = E
i 25 = ~ 3 3 5 - = B
T 26 = o 10 i 6 .- - 1
T oy - - 14 ,, 7 - 1
i 2“ = = 12 o E = = 5
s 29 - = 6 in 19 - = 1
I 'Bn = = 5 T 22 i — l.t
[} 51‘ = = ﬁ —_——
102
* Died. + One of these died November 10, 1 Died November 285,

The school is in an open situation, overlooking the Thames valley,
about a mile from Dartford; the soil is gravel over chalk, The health of
the school has generally been good, althongh the boys are of a low class.
Only five deaths had previously occurred there since it was opened in
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On the Inflnenza 1879. Influenza was prevalent there n Jannary 1890; 22 cases are

Epidemies of
1559-90, 1891, and
1501-92 ; by

De. Parsons,

Influenza on
training ship
* Bhaftesbury."

entercd in the infirmary register, but the disease was of u mild type.
14 cases of Influenza also oecurred at various dates between March 27th
and June 16th, 1891, A zood many of thz boys who had the dizense
before suffered again in October 1891, and one boy had had it on all
three oceasions.

No explanation ean be given of the ceverity of the later epidemic as
compared with the mild character of the previous ones.

Exrracr from Mepica NoTeE Book of Traixmvg SHIp ¢ SHAFIES-
puny,” Grays, Essex, e Ounthreak of Influenza, March and April
1891 ; by H. Marg, M.D., Medical Officer.

— —_—

T ric e
Date. h“nﬂgé‘;:ﬂ]_}u}' Diseasc.
l ;

March 20 - - 1 | & Catarrh.”

et ] . - - 1 * Catarrh.”

S =R - - - 1 | Pnﬁulnﬂni_a..
April 3 B = = 2 | Poenmonia, .

S il - - - 1 | “ Catarrh " (Influenza).

i 4 - - e 1 | Influenza.

o 5 - . - 1 | Pnenmonia.

i 5 3 z s 1 | Iﬂﬂueﬂm:

A " z - - 1 | Pneumonia.

e 5 x = K 1 Influenza.

5 8 = 2 - 1 | Preumonia.

= 8 £ 5 = 1 Influenza. -

S - = - o | i

it . - - 1 e

" 14 = = 1] 2 »

EE 15 3 5 . 1 w

1] 16 o = % . 13 ‘ »»

3 17 = = a £l

35 19 - = o a (1]

55 20 = = ' an | i1

) - - - 2 &

5 23 - = - 1 -

4

* Ope of these had slight pnenmonia,

After April 23rd no serions cases occurred among the boys, and conse-
quently none were admitted to the infirmary. A good many mild cases,
however, oceurred, but these were treated on board in a part of the ship
sereened off for the purpose. No special note was tnken of these cases,
but they continued to erop up till about the end of the first week in
May.

Ii all about 80 boys were affected out of 409 boys on board at the
time.

A large number of the boys complained at first of * pain in the side™
of the :ﬁmst, g0 much so that it was thought to be from imitation.
There was an absence of catarrhal symptoms. Many complained of
abdominal pain at the commencement, and vomited.

In the majority of cases the illness only lasted two or three days, the
more serious cases from four to eight days.

The cases of pneumonia commenced as such, and were not preceded
by ordinary symptoms of Influenza. The onset as regards symptoms
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was tapid, but the physical signs in some cases seemed slow in deve-
loping.

Several cases were suspected to be commencing pneumonia, but did
not develop.

One boy died of pnenmonia on the ninth day. On the third day of
his illness he had symptoms of acute suppuration of left ankle joint.
(He had also old-standing disease of the aortic valves.) On post-mortem
examination were found greatly thickened pleura of the left lung, with
deposit of lymph on surface; pneumonia of the lower two-thirds; and
contracted aortic valves. The left ankle joint eontained pus, and there
was a small patch of necrosis in front of articular surface of astragalus.

In another boy (admitted on the same day as the boy last mentioned)
lung did not clear up and showed evidences of phthisis. e recovered,
however, after prolonged illness.

This outbreak was more gradual in- its development and lasted over a
longer period than that of 1890. The earlier cases were not recognised
as Influenza. Though fewer boys were affected, the disense was of a
more severe type, and seemed to have a special tendency to develop
chest complications,

In the epidemic of 1890 no case of puneumonia or other complication
occurred, though 204 boys had the disease out of 394 then on board,

The outbreak in 1891 occurred in the ship about the same time as it
began to be prevalent on shore. There is frequent communication
between the zhip and shore, but there was no speeial circumstance to
favour its development.

Dr. Male states that many of the boys who had Influenza were
also affected last year, but i unable to give the proportions of those
then attacked who suffered and escaped on the later occasion.

Extract from the AxNvar Rerort on the HEArTH of the INFERIOR
Orricers of Her MaJesty’s Cusroms in the Porr of Loxpon
in the Year 1591 ; by Warrer Dickson, M.D., R.N., Medical
Inspector.

Both years (viz., 1890 and 1891) are notable for the visitation of
Influenza, which fell on the Customs force in nearly the same proportion
in hoth epidemics: and this ratio is probably a fair measure of the
incidence of this remarkable form of fever on the general population.
The year 1891 witnessed two epidemies, one in May and June, the
other, the third invasion of the malady, being in December (with eight
cases in that month) and inereasing in the new year to as formidable
proportions as its predecessors.

In all these, with slight variety, the main features were alike. The
same acute fever and prostration at the ounset, the same proclivity to
chest complications, whether from exposure to cold, or from a morbid
bias of the essence of the malady, and the same persistent debility
retarding convalescence. It is this last peculiavity that renders it so
unwelcome an illness in the public service, necessitating a longer
absence than most other slight forms of disease. In this force no death
could be attributed directly to it, and only one indirectly, in which the
bronchitis that followed, developing into consumption, proved fatal in
five months. The simultaneous or speedy attacks in families of various
members lent force to the opinion of its infectious nature which has
lately gained ground. So far as could be ascertained, the instances in
which other members of the household of the aflected officers also
suffered were about 10 per cent. of the whole. In regard to the question

On the Influenza
Epidemics of
1589-1), 1801, and
1801=02 ; by

Dr, Parsons.

Influenza in
Customs Officers
of Port of Lon-
don im 1891,
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On the [nfluenzs of relapse or occurrence of the disease a second time, only 5 per cent. of

Epidemics of

16as-a0. 1501, and the 112 cases under observation were found to be so affected.

18=-02; by
Dy, Parsons.

Measures of pre-
vention :

isolation ;

limitations to

The first ease recorded in the London division of the force was
on April 20th, the last on June 18th; in all 52 cases came under
treatment, and in the Gravesend division 22 others about the same time
were alsp entered. The proportion of officers affected was therefore
11 per cent, The weather in May being cold and wintry, pulmonary
complications were frequent, and other troubles arose to intensily the
epidemic, and it is matter for congratulation that, although the working
power of the foree was mnch erippled for a quarter of the year, the rate
of mortality and superannuation was not affected, and that if the re-
coveries were protracted, they were complete. 'The disappearance of
the disease in July and its recrudescence in the beginning of December,
and its continuance throngh the exceptionally severe winter of 1891-92
are noteworthy incidents of this scourge, which has proved so disastrous
in many sections of the community, but has passed comparatively lightly
over this Department.

Pairr VII,—PROPHYLAXIS,

It is to be regretted that at present our knowledge of the pathology
of Influenza does not enable us to advise any measures of precaution
further than those contained in the Provisional Memorandum issued by
the Board on January 23rd, 1892, and which is appended to this report.

Of the possibility, by timely isolation and other precautions, of pre-
venting Influenza from epreading, instances may be given.

Dr. Prior, medical officer of health for Bedford, siates that the
Bedford Union Workhouse, containing 200 inmates, remained free while
Influenza was epidemic in the town. A man came in with symptoms
of Influenza, but was isolated and the disease did not spread.

Dr. Cuff, medieal officer of health for the Scarborough rural distriet,
says: ** I have seen in several instances the disease undoubtedly confined
“ to one member of a household by isolation; twice this happened in
“ my own house, nearly a year elapsing between the cases.”

Dr. Newsholme, medical officer of health for Brighton, states that
the Borough Sanatorium, being very strictly isolated in every respect,
escaped during the first two outbreaks of Influenza, and in the third
until a gervant who had been absent on leave for a few days returned to
the Sanatorinm and almost immediately developed Influenza. Her
sister caught the disease from her, but these two patients having been
strictly isolated, there was no further spread of the disease in the
establishment.

Mr. Miller, medical officer of hezlth for the Bridgend and Cow-
bridge district, says: “ In proof of the apparently satisfactory manner in
% which the disease may be prevented from spreading by suitable
“ means being taken to ensure disinfection and isolation, 1 ean only:
“ say that I have not seen it to my recollection spread to the other
“ members of a household where striet preeautions were adopted.”

The instance given by Dr. Blakely on p. 46 of this report may be

noted in this connexion, and other instances of suceessful limitation of

Influenza by isolation arz recorded by Dr. R. Sisley in a paper read

before the Society of Medical Officers of Health, January 1892,
A limit to the possibility of stamping out Influenza by isolation has

itspracticabllitys o he pointed out, viz., that such isolation as is practicable cannot be

S i i o
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complete. A sick person with an infectious disease must have atten- ¢
dants to supply his needs, and if these aitendants be not protected in j
some way the disease will spread among them, and from them perhaps 7
to other persons outside the plice of isolation. Possibly Influenza is
less liable to spread in the spacious and well-ventilated wards of a
well-kept hospital than in an ordinary dwelling-housze, but so far as we
kuow, there is no means of personal proteetion ; even one attack of the
disease affording but a very partial protection against another.

Other difliculties in the way of limiting the spread of Influenza by
isolation are that the disease is probably infections in an early stage
before its nature is fully declared, and that as many of the patients are
adult bread-winners it would be difficult to detain them sufliciently
long to ensure that infectionsness had ceased.

Mr. H. B. Collins, however (¢ DBritish Medical Journal,” March 5th,
1892}, from inquiries into the behaviour of Influenza in various model
dwellings and old houses let in lodgings, infers that even incomplete
isolation with cleanliness readily checks the spread of the disease;
whereas in old houses let in single rooms the disease in most instances
gpread through the house.

n the Influenza

Epidemics of >

589=-40, 1891, and
BO1-02; by
Dr. Parsons.

As a corollary of the recognition of Influenza as a * dangerous in- votification.

fectivug disorder” it has been urged, more especially by Dr, R. Sisley,
that it should be included among the diseases of which the notification
is compulsory under the Infectious Diseases Notification Act, 1889,

It appears to me, however, and the same seems to be the opinion of
many uble and thoughtful medical officers of health, that the advantages
to be gained from the compulsory notification of Inflaenza would not
in most districts be commensurate with its cost, for the following
Tefas0nsg [=—

The difficulty of distingunishing between true Influenza and ordinary
catarrhal and feverish attacks has to be taken into account. Until the
pathology of Influenza is better known and its nomenclature more
generally agreed upon, it is certain that, if it were notifiable, a great
many cases would be returned as “influenza™ which were not so;
and, on the cother hand, that many actual cases of the disease would
not be returned. The symptoms of a typieal attack of Influenza are
well marked, but when the disease has been long absent as an epidemic
they may fail to be recognized, ns seems often to have happened in the
latter part of 1889, when the disease first returned after an absence
of 40 years. Yet it is these early cases which must be notified, if
notification is to prevent another epidemic. Again, as pointed out in my
previous report (p. 97), the typical cases of Influenza, as of other
diseases of the same class, are accompanied by numerous mild ones,
which, though not presentirg characteristic symptoms and not compelling
the patient to depart from his usual habits of life, are nevertheless essen-
tially Influenza, and capable, as we have reason to believe, of spreading
the disease. If such cases, many of which do not come under the
notice of a medical man, were not nuuﬁed notification of known eases
would often fail of its purpose.

On the other hand, the inclusion of Influenza among notifiable
diseases would probably lead to many cases being notified which were
not true Influenza, especially in view of the difficulty of diagnosis, and
of the habit which has prevailed of applying the nawe “influenza ” to
severe cases of common catarrh. But even if none but genuine cases
of Influenza were notified, the payments which would have to be
made under the Infections Ilizeases Notification Aect would, during an
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On the Influenza epidemie, entail a serious expense.* This might not be a reason for

Epidemics of
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i apa 1ot requiring the notification of Influenza if there were sufficient gronnd

1801-9% ; by
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Bchool closing.

for expecting that the notification would materially help to check its
spread, but 1 do not sce that there is any such prospect.. Notification
of infectious diseases is only of use as a means to an end, that end
being to enable effectunl means to be taken to prevent their spread, or
to enable us to trace their origin with a view to removing their canses.
In dizeases which are propagated direct from persun to person, isolation
of the patient, combined with disinfection of infectious matters, affords
the best means of limiting their spread; but no amount of hespital
accommodation which it would be praeticable to provide would suffice
to receive the patients in an epidemic of Influenza.

Other difficulties in the way of checking the spread of Influenza hy
isolation on a large seale have been already referred to.

For these reasons 1 do not think that the compulsory notification of
Influenza affords much prospect of utility, though there may be distriets,
¢.g., swall and eomparatively isolated health resorts, in which it might be
worth while lo make trial of it ; more especially if means could be devised
by which fees should be payable only for the first cases in a house, or the
earlier ones in a locality.

In any case, however, compulsory notification of Influenza to be of
any use should be adopted in the interval before another epidemic.
For any benefit to arise from the compulsory notifieation of Influenza
it must be in force so as to give information of the earliest cases that
may occur; it would be vain to expect any useful results from it if
del{rrﬂ] until an epidemic was in full force. Not only =o, but the legal
formalities necessary under section 7 of the Infectious Diseases Notifi-
cation Act for the inclusion of Influenza under its provisions would
occupy a etill further period, at least 10 days in a case of emergency,
and more than six weeks in an ordinary case, so that if the resolution to
include Influenza among compulsorily notifiable diseases were deferred
until an epidemic was present, it would probably not come inte force
until the epidemic was over.

The closing of schools in presence of Influenza is another precantion
of which mention may be made. The mere exclusion of scholars from
households known to be infected would probably fail, for the reason that
many of the cases are not heard of and that the disease is infectious in
an early and often unrecognised stage. In many instances schools have
had to be closed during the prevalence of an epidemic of Influenza owin
to a large number of the teachers and scholars being prostrated with it.
But in some few instances schools have been closed as a precautionary
measure at the outset of an epidemiec, and in one case in which an appeal
was made the Board expressed the view that the order to close the
school under these circumstances was not unreazonable.

The Rev. J. E. Vize, vicar of Forden, a scientific observer, tells me that
he became convinced during the epidemic of 1890 of the infectious
nature of Influenza, and that it was largely disseminated through his
parish, a wide and scattered one, by means of children attending the
village school, who, though lightly affected themselves, gave it to their
parents in a more severe form, Aeccordingly on the reappearance of the
disease in 1891 he immediately closed the school, with the sequel that
his parish, which had euffered severely in 1850, remained comparatively
free, while those around were severely attacked. The many instances

* Dr. Newsholme estimates that the fees for notification of Influenza in Brighton
during the last three epidemics would have amounted to 6,000

h-h_
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however, already noled, in which villages which have suffered severely
in one epidemic, have escaped lightly in another, prevent much weight
being attached to a solitary experiment of this kind.

The importance of free ventilation, especially of rooms occupied by
crowded assemblages of people, as a precaution against the spread of
Influenza has to be pointed out. This is illustrated by the cutbreak at
Llanfyllin given on p. 90 of my former report. Influenza, introduced
from London, spread among the English congregation at the morning
service, but the air of the church having been thoroughly changed to
get rid of an escape of gas, the Welsh congregation at the evening
service did not contract it.

Dr. Caldwell Smith remarks :—* The opinicn that a certain degree of
% goncentration of the Influenza poison is necessary lor its epidemic spread
“ would explain some points which are difficult to understand. ‘This
“ poncentration takes place in crowded assemblies, and the greater the
facilities for these crowded assemblies, and the more they are taken
* advantage of, the more rapidly will Influenza spread. Repeated obser-
 yations made by me confirm this beyond any reasonable doubt. One
reason, I believe, why this district suffered so badly and so frequently
“ is that these fatalities exist here very markedly. 'There is not the
“ glightest doubt that the disease is largely spread in crowded theatres,
churches, and halls, simply by personal infection, and one reason why in
“ gome districts the rich suffered more than the poor is that the former
frequented overcrowded and overheated rooms much oftener than the
# latter. 1If introduced into an overcrowded house, especially if this con-
“ sisted of a single apartment, it spread rapidly, and infected almost all
the occupants. Free ventilation is the best preventive of Influenza, and
‘% this, combined with isolation of individual eases, is at present the only
means at our disposal for its prevention. It would be a practical
impossibility to disinfect the sputa, except of those who are confined to
bed (7 or to the house), but it is possible for many tolive in well-venti-
“ lated apartments, to avoid overcrowded rooms, and to avoid direct
contact with those who are suffering from the disease.”

As regards disinfection, if the essential cause of Influenza be, as scems
probable, a micro-organism inhabiting the mucus of the air passages, it is
for the discharges from the bronchial tubes and nostrils that measures of
disinfection are indicaied ; the most convenient and safest being probably
to use, instead of a handkerchief, pieces of rag or paper which are imme-
diately burnt. There may be a difficulty in doing this when persons are
going abont out of doors ; but then persons suffering from Influenza should
not go about out of doors. both for their own sake and for that of others.

The recognition of Influenza as a serious disease of an infectious
nature will, it is to be hoped, lead to its being reckoned in public estima-
tion as a dizease of which it is worth while to take some pains to pres
vent the spread. To this end various sanitary authorities have issued
placards calling attention to the infectious naturve of the disease. The
Society of Medical Officers of Health on January 15th, 1892, passed a

rezolution * that in the opinion of this Society, Influenza is a dangerous
infectious disease.”

1
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Provisioxar MemoRARDUM upon PRECAUTIONS advisable at times when
Ermvesmic Isrrvexza threatens, or is prevalent.

In July 1891 the Board issued a Report by Dr. H. F. Parsons “ On the
Influenza Epidemic of 1880-90, together with an Introduction by their
Mediecal Officer.*

It was then pointed out that “action for the prevention of disease, in
“ grder to be effectual, must be based on a knowledge of its cansation,” and
gince our knowledge of the natural history of Influenza, and especially of
the circumstances of time and place under which it spreads, remains most
imperfect, any advice which can be given as to the precautions to be taken
for its prevention or mitigation can only be correspondingly incomplete.

But, in view of the recurrence and maintained prevalence of the disease,
the Board feel that there may be advantage in setting out certain poiats
ag to which some definite knowledge has been nhha.inec%.

I. Influenza iz spread by infection from person to person.

On this point the Medical Officer of the Board wrote :—* The disease has
* long been regarded as of the ‘miasmatic’ group; of that group, namely,
“ wherein pathologists and statisticians comprise the common infectious
“ diseases of our own and other countries™ . . . . * Inits epidemic
* form Influenza is an eminently infectious complaint, communicable in
“ the ordinary personal relations of individuals one with another. It
“ appears to me that there can henceforth be no doubt about the fact.”

“In some circumstances it would seem that infectiveness of Influenza
through the atmosphere shows itself over a wider area than the limits of
household life. Probably also there are other less direct ways by which the
infection of the disease can travel; and ways, moreover, by which the infec-
tion can be retained for a time in a state of suspended activity . LIy
But we have, no doubt, much to learn about the dissemination of Influenza
and particularly of the stage when the complaint acquires its epidemic
wwer."

: [Bince the above was written, evidence has accumulated to indicate
that Influenza is infections at guite an early stage of the illness, and may
remain go as late as at least the eighth day from attack.]

“ By having established a place for t{is Influenza among infectious
digeazes, we agsert a position for the disorder within a class of diseases
over which we habitually exercise a measure of control. But from what
we have thus far seen of the specialities of Influenza, we cannot feel
particularly confident of our ability, under the existing conditions of
society, to successfully defend ourselves against a further outbreak. A
disease that can be absent in an epidemic form for 30 years together
vannot, even if a first attack confer immunity, avail to give the protection
of a first attack to any large part of a popnlation.+ Early isolation
precautions, applicable perhaps to children suspected to have measles,
cannot well be applied to persons suspected of Influenza among the bread-
winners of a community ; and the singnlar ability possessed by Influenza to
disperse itgelf over a population, owing to itz brief incubation period, must
add to the difficultieg of dealing with an infection that finds the bulk of
the population susceptible to its attack. Having, as would seem, some-
thing like a third part of the inenbation time proper to small-pox, measles,
or typhus, Influenza hag correspondingly rapid ability to reproduce itself;
can, that is, give rise to some thousand attacks in the time that small-pox

* Report on the Influenza Epidemic of 1889-90, by Dr. Parsons, with an intro-
ilnctivu by the Medical Officer of the Local Government Beard, [C.—6387], pp. 324,
Evre and Spottiswoode, East Harding Street, E.C.

t+ Abundant evidence has now accumulated to show that Influenza doeg not, in
any marked degree, or for any cousiderable length of time, confer immunity against
another attack.
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or typhus had taken to produce ten; each of the thousand cases being
ready to infect other susceptible people, and the difficulty of applying
principles of isolation and diginfection being in like measure enormously
enhanced.”

A further difficulty in applying the process of “ stamping out’ by
means of isolation and disinfection at the commencement of a threatened
epidemic of Influenza, when alone success is likely to be attainable, arises
from the circumstance that the disease does not poseess eny definite and
easily recognisable feature like the rash of some of the other infectious
digeases; so that the first cases may not be discriminated from m‘diuurﬁ
catarrhs, transient febrile attacks, &c. The consequence iz that suc
preventive measures as are available are delayed until obscure cases have
multiplied, and the disease already prevails. -

In view of the difficulties referred to, itis not practicable to devise au{
restrictive measures for the prevention of the spread of Influenza whic
shall be universally applicable.

But, under some circumstances and for certain classes of persons, some
sguch measures should be resorted to, and this notably :—

(@.) For persons in whom an attack of Influenza would be specially

dangerous by reason of age or infirmity ;

(b.) For the inmates of institutions, the mode of life in which can be

regulated and controlled ;

fc.) For the first cases of Influenza in a locality or a household, where

these are early recognised.

In such cases:—

1°, Beparation between the sick and the healthy should, as far as prac-
ticable, be carried out. Measures to this end have in some instances
been adopted with marked success.

2° With izolation, should be combined disinfection of infected articles
and rooms.

Persons suffering from Influenza should not expose themselves in
pnblic places.

Since the propagation of Influenza is known to be promoted by the
assemblage of large numbers of persons in a confined atmosphere, it is
advisable that when an epidemic threatens or is present, unnecessary
assemblages should be studionsly avoided.

The ventilation and cleanly keeping of any building in which many
people are necessarily collected together, should receive special attention
when Influenza threatens or is present, with a view to secure that the
air of the building shall be frequently changed, at any rate during the
intervals of its occupation, and to avoild accumulation of dust and dirt.

I1. The liability to condract Influenza, and the danger of an altack, if
contracted, are incveased by depressing conditions, such as exposure to cold, or
to fatigue, whether mental or physical.

There is reason to believe that the development of an attack of Influenza
in a persen exposed to the infection depends very largely upon the
receptivity of the individual; and that the power of resistance varies not
only in different persons, but also in the same person from time to time;
being diminighed by any conditions which depress the general bodily
vigour. It iz therefore important that at the time of an epidemic all
persons should, as far as they are able, pay attention to such measures
as tend to the maintenance of their health, wearing clothing of suitable
warmth, and avoiding unneceszary exposure to cold and fatigue, unwhole-
some food, and excessive use of alcoholic liquors. Similar principles
ghould be borne in mind by those who, a8 managers of institutions and
establishments, have to make regulations for others.

There 18 also a very general agreement among medical practitioners
that the risk of a relapse, and of the occurrence of those pulmonary com-
plications which constitute a chief danger of the disease, is increased by
anything which involves exposure to cold or fatigue before complete
TECOVETY.
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Rerorr on InrFrLuexza, in its Croxicarn and PATHOLOGICAL ASPECTS;
by Dr. Krew, F.R.S,

INTRODUCTORY.

TrE investigations to be here recorded were carried out during Feb-
roary and the following months of 1892, The materials for the investi-
gations were chiefly supplied by patients admitted into the Kensington
Infirmary, under the care of the Medical Superintendent, Dr. H. P.
Potier ; and partly by a few cases observed by Dr. Andrewes, Dr.
Cautley, and myself, at St. Bartholomew's Hospital, It is principally
to Dr. Potter that this report is indebted for careful clinical histories
of the several cases of influenza.

The bacteriological investieation of the blood and sputum was carried
out on a considerable number of cases in the Kensington Infirmary,
and on some also in the out-patients’ room of St. Bartholomew’s Hos-
pital. To these may be added several cases of the disease which
during the first influenza epidemic of 1589-1890 had been ohserved at
Dr. Barnardo’s Home. The present inquiry unfortunately did not com-
mence until the epidemic was on the wane; and by the end of March
and beginning of April there were only few cases availaible for obser-
vation; yot the number of obszervations on the living have been suffi-
cient, as will be seen in the sequel, to allow of definite couclusions
being drawn as to the discase.

I should add that during my enforced absence, owing to influenza
pneumamu, Dr. F. W. J’Lndrvwea conducted the w::-rk of bacteriological
and expmmwntﬂl mvestigation for this report, particularly in certain
experiments on monkeys, To be recorded in the following pages. Dr.
Caatley and Dr. Schorstein also rendered valuable ﬁurvicEa in the
bacteriologieal portion of the work.

PART I.
The Occurrence of Micro-organisms in the BLooD in INFLUERZA.

By the comprehensive and detailed inguiries of Dr. Franklin Parsons
(Report on the Influenza Epidemic of 1889-1%90, Local Government
Board, 1891), it is definitely established that Influenza is a highly in-
fectious disease; and his report suggests that the spread of the con-
taﬂrll:lm as well as the reception of infection may take place by the
respiratory organs,

The fact that the initial febrile disturbance of influenza is a promi-
nent symptom of the disease, anlecedent to any diseased condition of
the respiratory organs, has been noticed by many observers, and has
also been invariably noticed in cur own eases. From this fact it wounld
a priori seem probable that the contagium or virus of influenza enters
the blood, there first manifests its activity, and only afterwards finds its
nidus in other tissues—prineipally the respiratory, bronehial, and pul-
monary tract—and this course would appear readily to account for the
phenomena of the disease and the distribution of its contaginm by the
exhaled air.

Acecordingly, in the first instanez, we proceeded to investigate bacte-
riologically the sLoov of acute cases of influenza ; they were all pure

E 75719, iz
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On Influenzain - cases of inflnenza, commeneing suddenly with rigors, pains in the back

ft= Clinscal amd

J;':allm'lu:rglr:nl
Aspeets ;. by
e, Klein, |

and limbs, and frontal hl‘:‘uthe

In a1l cases the last phalanx of the middle finger was well brushed
with soap and warm water, then well rabbed with earbolic lotion and
dried with a elean ecloth. With a piece of tape, a venous congestion
was established on that phalanx, and the volar side of it was pricked
with a sterile needle ; then, as the blood vozed out of the prick, it was
allowed, first, to run up a capillary glass pipette, and this was unsed for
the cultivations (to be recorded below) ; secondly, to the remaining
drop of blood at the site of the prick a clean cover-glass was applied,
and this was =lid over another clean cover-gless ; so that, on separating
the two glasses, each was covered on one side with a thin film of blood ;
then, again, with a third clean cover-glass a further drop, cozing out
from the prick, was touched, and this was in the same way =lid over
a fourth clean cover-gla=s ; in this manner in cach case at least four
cover-glass films of blood were obtained. They were slowly dricd over a
spirit flame, und taken to the laboratory for further manipulation.

The above capillary pipette of blood was used for inoculati
nutritive media : (a) faintly alkaline beef broth peptone, () faintly
alkaline glycerine Agar broth peptone set with slanting surface, and
(¢) faintly alkaline ﬁrra:- broth peptone alzo set with slanting surface ;
each culinre received a droplet of bload, some a full drop, others only
the quantity udlu-lmg to a platinum loop. . In every ease at leazt two
broth and two glycerine Agar caltures were made, in the great majority
of instances us many as six “and cight (hall’ broih lalf :‘l."u.r'} tubes were
inozulated ; they were all incubated at 37°.C. | We may be confident
that in these enltivations made by us no contamination with ex-
traneous organisms ocourred,® exeept in a few instances (three in all
anid nnuttl:d in the record) w'iu:rt* the blond had been taken from the
patient at a time when the wards had just been cleaned and swept.

The cover-glass specimens were, after carefully heating over the flame
of a Bunsen burner, placed in absolute alzohol for five minutes and then
in the stain. his stain was either Carbol methylbloe such as we ourselves
nsually cmplm, or more commonly it was that used by Canon, a note-
worthy investigator of influenza bacteriology. This is a mixture of
Eosin and mLthbehm wade as follows : Czenzynke's mixture of con-
centrated watery wethylblue 40 grammes, with the addition of 20
grammes of a } per eent. solution of Eosin (70 per cent.) alcohol, and
of 40 grammes of distilled water.

In onz or other of these stains the cover-glass specimens remained
for several hours at 37° C., in most instances they were then lefi in
the dye over night at the temperature of the room, after this they were
well washed in water, dried and meunted in Cavada balsam, It may
be here stated that when bacteria could be demonstrated by the Eosin
methylblue staining, they could be equally well brought out by the
Carbol methylblue,

In the following cases the blood was subjected to examination by
cover-glass specimens and by culture ; the history and clinieal notes of
these cases will be given in detail in Part II. The reader who notices
that the subjoined results were prineipally obtained in February, will
observe that that month was by far the most abundant in ﬂppﬂrh.l'ﬂ‘lilﬂﬂ
for investigation.

- - e ——

* That in this method of cultivation no appreciable risk of accidental eontamina-
tion with extrancous bacteria need be apprehended, I have shown in my report in
1887 on my experiments on cultivation with blood of cases of searlet fever.—(E. K.)

e
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Case 1.—F. B., male, was taken ill at 10 a.m. on February 2und;
admitted into Kensington Infirmary at 4.20 same day; temperature
100-8° Fahr. : blood taken.

No bacteria of any kind in the cover-glass specimens, no growth of
any kind in any of the culture tubes,

On February 3rd, in the afternoon, the temperature had gone down
to 977 blood was again taken and used for cover-glass specimens and
for cultivation, and the results were the same as above, viz., negative.

Case 4.—1I. J., female, was taken ill on Jarvuary 24th. Addmitted on
the same day. Blood was taken on February 2nd. The temperature

had been swormal sinee J anuary 30th. No result in cover-glass speci-
mens or cultivation.

Case 6.—F. N., male, was takeu ill on January 31st. Admitted on
Fetruary 2nd. Blood was taken on i"ehrum'_v 4th in the afternoon, the
temperature being then 100°. No bacteria in cover-glass specimens, no
growth in eultivation.

Case 7.—S. I'., male, was taken ill on January 31st; admitted on
February 3rd. On February 4th in the afternoon, temperature was
103-4%: took blood. Result negative. On February 5th temperature
in the afternoon 102-5% took blood again. Resulls negative,

Case 9.—E. R., female, was taken ill on February 6th ; admitted on
same day. On February Sth the temperature in the afternoon was 99° ;
took blood. Resulis negative,

Case 12.—E. Th., female. Was taken ill in the evening of Februar
9th ; admitted on Febrnary 12th. Temperature was then 101°.  Blood
was taken. Results negative.

Case 13.—J. P., male, was taken ill on February 13th. On Feb-
ruary l4th temperature 102°2°: took blood. Results negative. On
February 15th tempeiature 98-8% : took blood again. IResults negative.

Case 14.—C. C., female, had relapse of aente influenza on February
13that 5 pm, During February l4th temperature had gone down
from 101-4"° in the morning to 98°4” in the atternoon; at about 11 a.m,
it was 99-2°: took DLlood. Result negative. On February 15th the
temperature in the afternoon was -subnormal 97°: took bleod again,
Results negative.

Cuase 15.—F. H., female, was taken ill on Februarvy 12th.  On 1eb.
ruary l5th temperature in the morning hal fallen (from 101° on
February L4th) to ©9-8% but rose again in the afternoon to 101-2°%
Took blood in the morning. Results negative.

Case 16.—M. T., female. Second attack of influenza on February
17th. Blood was taken on February 18th, temperature 102°, Resulis
negative,

Case 17.—A. W., lemale, was taken iil on February 17th.  Admitted
February 18th. Temperature on February 18th at 7 p.m. 102-2° on
February 19th in the afternoon 98-4°. Blood was taken. Results
negative,

Case 18.—G. G., male, was taken ill in the night from February 18th-
19th. On Febrnary 19ih blood was taken. Results negative.

Case 20.—C. H., female, was taken ill suddenly on February 24th,
Admitted on February 25th, temperature 100-2°  Blood was then
taken. Result of cultivation negative. One of four cover-glass speci-

mens shows fairly numerous bacilli; their character to be described
below. See Cuse 47.
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Case 21.—H. G, female, was taken ill on February 20th at 11 a.m.
Admitted February 23rd.  On Febrnary 25th temperature had gone up
in the afternvon at 2 pan. to 104°, and blood was then taken. Results
negative as rezards cultivation ; in all four cover-glass specimens made
of the blood there were found altogether about a dozen rod-like
bodies which looked like bacilli.

Case 22, —Nurse Carson, female, was taken ill on February 25th.
On February 27th temperature had fallen to just helow 100°.  Blood
taken. Results negative.

Case 23,— B. B., female, was taken ili on February 25th. On Feb-
ruary 26th temperature had risen to 103-92°, Blood taken. Resulis
negative,

Case 24.—E. C., female, was taken ill on the morning of Febroary
26th. On February 29th temperature bad slightly risen at 2 p.m. from
98° to 100°.  Took blood. Resolts negative.

Case 25.—T. D)., male, taken ill on March 29th. Admitted on April
2nd. Temperature at 4 p.m. was 103°4. Took blood. Results nega-
tive.

Cuse 26.—S. ., female, was taken ill on February 26th, Admitted
on February 27th. Oun February 20th took blood. Results negative.

Case 27.-—J. F., miale, was taken ill on Mareh 25th. Admitted on
April 1st.  Cn April 2nd temperature in the afternoon at 2 p.m. was
101-2°, Took bloed. Result negative as regards cultivation ; in one
out of four cover-glass specimens several small short straight bacilli with
rounded ends ; their characters the same as of Case 20, and will be
further deseribed below.

Case 28.—W. H., male, was taken ill on February 18th at 4 p.m.
Admitted on February 19th. Temperature at 2 pm 102°4° Took
blood. Results negzative.

Case 29.—E. ()., female, was taken ill on March 27th. On April
1st temperature in the afterncon was 100°. Took blood. Results
negative.

Case 30.—.J. G, male, was taken ill on March 26th. On March
28th temperaiure had fallen to 9747, Took blood. Result of eultiva-
tion negative. Of fo.r cover-glass specimens one shows a few rods of
the same character as Case 27. On March 31st the temperature had
again risen in the afternoon to 100°  On April 1t it again fell to 97° in

the afternoon. Took blood. Results negative,

Case 31.—J. 8., mule, was taken ill on March 27th. On Mareh 31sc
temperature at 10 a.m. was 103°2° Took blood. Results negative.

Case 32.—J. W., male, was taken ill on April 5th at 10.30 p.m.
Was admitted on April Gth, temperature was 103.6° at 7 pm. On
April 7th at 10 am. it had fallen to 96-6°. Took blood. Results
negrative,

Case 33.—Myself. Was suddenly taken ill on February 17th, at
11 am., temperature at 12 noon 100-2%, when blood was taken.
Cultures negative, cover-glass specimens showed no bacilli. At
4.30 p.m., temperature 99°8°  Blood was taken. Cultures negative,
cover-glass specimens show a few bacilli. On February 18th temperature
in the afternoon had risen to 102'8° (pnenmonia of left lung was
commencing). Blood was taken. Cultures negative, cover-glass
specimens show fairly numerous bacilli, of which hereafter. See Case 47,
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Case 34 —E. S.. male, at St. Bartholomew's Hospital, was taken ill :i?:lgﬂ:]ﬁl-':f?uﬁ'
with influenza on February 14th. On February 15th temperature pythological
-0 - F i % e s WH by
101-8° Blood was taken., Resalts negative, lhf-["iéll:m. ¥
Case 37.—F. B., male, St. Bartholomew’s Haospital, was taken ill on

Febrnary 2od with influenza. ‘Temperature on Februoary 3rd, 100-1°,
Blood was taken. - Results negative,

Case 38.—D. C., male, St. Bartholomew’s Huipi L’Ll, was taken ill on
January 31st.  On February 3rd temperature 101 5", Blood was taken.
Results negative.

Case 39.—J. H., male, St. Bartholomew’s Hospital, was taken ill on
February 1st. On Febroary, 3rd temperature 99°.  Blood was taken.
Results negative,

Case 40.—C. (., maie, was taken iil on February 5. Temperature on
February 6th 100°.  Blood was taken. Resuits negative. Patient was
secn again on Febr uary Sth, temperature 99°.  Blood was taken, Result
of cover- olass specimens ]'IE“‘EI.!HP three Aear eultures remained sterile ;
out of three broth :'lﬂtun_n- one :-.!mwml a growth after several ql,};},-.
this growth proved to be Hw sawte organisne as was constantly fownd
tin the bronchial sputwm of influenza aud as will be deseribed in detail
in Part 11T,

Case 41.—C. 'L, male, St. Bartholomew's Hospital, was taken ill on
February 10th at 7 am. Temperature 102-8", DBlood was taken,
Result negative. The patient was scen again on February 11th,
temperature 99-4°.  Blood was taken., Results negative.

Case 42.—W. C. H., male, St. Bartholomew's Hospital, was taken
ill at | pom. on Febroary 12th. On February 13th temperature at
10.30 a.m. 100-4°. Blood was taken. Results negative. The patient
was seen again on February 15th, temperature normal. Blood was
taken. Resolls negative,

Case 43.—A. G, male, St. Bartholomew’s Hospital, was taken ill in
the morning on ]‘Lhrmuj 14th. Temperature on Febroary 135th
1024 at 3 p.n., at 7 p.n. 104-2° Blood was taken at 5.45 p.m.
Cultivations negative, in one out of four cover-glass specimens few
bacilli, same as in former cases, and as will be deseribed below. On
February 16th temperature 102°6°. Blood was again taken. Results
negative both as to cover-glass specimens and cultures,

Case 44.—A. €., male, was taken ill about noon on February 23rd.
On Febroary 24th temperature 101°. DBlood was taken. Results
negative. ‘L'he patient was seen again on February 25th, temperature
normal. Blood was again taken. Results negative.

Case 45.—H. P., male, was taken illin the night of I :—hl uary 23rd—
24th. On Fchlum}r ,.34t1| at 2.30 p.m. lumpemlutu 99-79.  Blood was
taken. Results negative.

Case 46.—A. B., male, 5t. Dartholomew'’s Hospital, was taken ill
with influenza on January 22ud  On Jaouary 23rd temperature at
10.30 a.m. 100°. Blood was taken. Results negative.

Crerse 47.% aged 12, at Dr, Barnardo’s Home. Had been ill 24
hours with influenza. Blood was taken when temperature was 100-2°,
Result of enltivation negative. In two out of four cov Lr—:r]uss specimens

* This and the following cases were in boys attacked during the 1889-90 epidemie.
It 15 to be observed that tl:muglmut this report the designation of the several eases
by numbers does not signify any chronological sequence of the cases.
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On Influenza in  there were present a fair number of bacilli of the same kind, in one

it flinical 4™l specimen particularly they were in some fields abundant, Figures 1 and

Aspects; by 2 show this.

e Bl These bacilli are in size, aspect, and staining the same as were men-
tioned of my own blood (Case 33, Figures 3 and 4) and cf Cases 20, 27,
30, and 43. The bacilli are minute rods, generally straight, a few
slightly curved ; they measure in thickness 04 to 05 p (micremilli-
metres) in length they are generally 1°6 w, few are shorter 142 «, and
a few are longer up to 2°4 g ; their endsare rounded ; they do not stain
uniformly, since most of them show (either centrally or more towards
one end) a less stained almost clear spot; most of the bacilli are
single, a few are in dumbbells, they occur izolated, they do not form
aggregated masses ; oveasionally though rarely two or even three are
found closely side by side,

Cases 48, 49, 50, 51, and 52, were boys at the same eslablishment,
they were all affected with typieal influenza of from a few hours to
24 hours, their temperature was various. Blood was taken, but the
results of cultivation and of cover-glass specimens was in all cases
negative.

The result of the examination of the blood of the preceding cases was
this :—

Of 43 cases of Llood examination, no bacterial forms could be dis-
covered in 37%. In the other six cases, cover-glass specimens revealed
the presence of one and the same kind of minute bacillus; in one
(Case 47) the bacilli were numerous, in two (myself Case 33, and Case
20) they were fairly numerous, and in the other three they were very
sparse.

I'}%In the positive cases the temperature at the time the blood was taken
was: (1) Case 20, 100-2°; (2) Case 27, 101-2°; (3) Case 33, 102-8°;
(4) Case 30, 97°4°; (5) Case 43, between 102°4° and 104-2°; (6) Case
47, 100+ 2%, In the 37 cases the temperature in the majority was higher
than normal, in & minority it was normal or sub-normal. In some cases
blocd was taken at two different periods :—during and after the fever ;
: or both times during the period of raised temperature ; or both times
when the temperature had again fallen :—but in these respects no
definite relation as to the presence or absence of the bacilli could be
made out. Thus, in my own ecase, the bacilli were found on two out of
three examinations, both affirmative instances being associated with
raised temperature ; while in Case 30 few bacilli were present at tem-
perature 97-4°% absent at 97°. In Case 41 result was negative both at
temperature 102-8 and at 99-4; in Case 42 the result was negative at
1004, and also at normal temperature; in Case 43 the result was
positive at temperature 102-4°-104-2° negative al 102°6°; in Case 44
negative both at 101° and at normal temperature. !

It is then clear from these observations that neither during the febrile
slage nor after the temperature has again falien do the baeilli occur in the
blood with anything like constaney, considering that in 37 out of 43 cases
no bacilli could be found, in each case at least four cover-glass specimens,
in some six and even eight, being made, stained with the appropriate
methods, that is to say, by methods by which they are readily shown in
the positive cases. But also the extremely varying number in which
the bacilli oceurred in the six positive cases indicates that their presence
in the blood cannot be of the same essential value for the discase as is
the case in the typical acute infectious diseases—** blood-diseases,” of

—— e —

* Case 21 must be either omitted or put down as very doubiful.
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which the various known septiceemias, anthrax, and fowl cholera are On Influengain
types. This view is strongly borne out by the consider ation that in all '1':"]]'&:‘:[“?""’!
six cases in whieh the bacilli were found in the blood in the cover- glass I'-'-llfhi‘tl‘* by
specimens they could not be demonstrated in culture; the media used St
for these cultures being (as will presently be shown) pEI'fL‘U]'I- suitable
for the living baeilli of the bronchial sputum. This would appear to
indicate that the baeilli found in the six aflicmative cases were not
living. Thus, in my own blood, taken on Febrnary 17th, and still more
in that of February 18th, a fair number of bacilli were to be demon-
strated in cover-glazs specimens, but no bacillary growth could be
obtained by the method of culture., And in this connexion it is to be
noted that the quantity of blood employed in the various eulture experi-
ments was at least as large as that used in cover-glass preparations.
Unpless the experience of Case 40, where a successful cultivation
was obtained, must be regarded as invalidating the general conclusion,
there would seem to be m\h one E‘q}l.m.tllm‘l of the observed f'LlLt*-::,
viz., that any bacilli of u:ﬁ':r-':u:a that mey gain access to the eircu-
lation, lose heve therr vitality and are present in the blood only as
dead bacilli. And Case No. 40 cannot claim to be regarded as hostile
to this conclusion. For in the case of this successful culture, we have
only to believe, as regards particular bacilli, that a certain interval has
elapsed between their admission to the blood stream and the destruction
of their vitality, and Case No. 40 comes to be comprised at once within
the general law. The one suecessful culture in this case gave altogether
the characters of cultivations from sputum baeilli, to be deseribed further
on.

Previous Tnvestigaiions of Influenza Blocd.

The observations on the results of the bacteriological examination of
the blood in influenza are very numerous. Dr. Friedrich in his memoir
on influenza iz the Arbeiten aus dem K. Gesundheitsamte VI, p. 254,
has given an exbaustive account, and his own results, as also those of mest
other observers, can be summarised in one word, negative ; neither in
cover-glass specimens, nor in culture, were any definite bacterial species
to be demonstrated. The first observer who in this vespeet made the
statement that in acute influenza there occurs constantly in the blood a
definite species of bacillus, pathognomonic of the disease was Canon
(Deutsche Med. Wochenschr. No, 2, 1892); this observer states that
he found in all cover-glass films of blood of influenza by the method
mentioned on a former page [dried, placed in absolute aleoliol for five
minutes, then in methylblue cosin (Czenzynke's mixture) for several
hours at 37° C.] a particular kind of bacillus present in numbers varying
from 5 to 20; the bacilli and the nuelei of the white cells being stained
blue, the blood dises and the body of the leucocytes pink. Now, our
observations do not bear out this statement of Cunon, since by the same
methods (we stained the specimens for even a longer time than Canon)
we failed to find bacilli in 37 out of 43 cases, and we therefore, in
opposition to Canon, do not consider the presence of these bacilll as of
pathognomonic value, or their absence as of diagnostic importance,

Canon further (ibidem, No. 3) makes the statement thal he succeeded

constantly in successfully cultivating, in suzar-agar, the bacilli from
the blood of cases of influenza by using for each plate cultivation
§ to 12 drops of blood. Now to every reader of his first memoir
on the subject this result must have come rather as a sarprise;
for if in every cover-glass specimen of influenza-blood there oceur
(according to Canon) 5-20 baeilli, and since a cover-glass filin
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i.}u.[Ll!iI-:mIII;—::I irll vepresants only a portion of one drop of blood, it does not appear
Patiimeed™  from Canon’s account of his experiments why, in order to obtain
i‘:?'"i?ﬁfﬁ.hx a suecessful culture, it was necessary to add so large an amount

of blood to his culture medium ; seeing thal a single baeillus should be
sufficient to start a colony. The reason, however, would seem to be
given by our own experiments as recorded above. We do not doubt that
Cunen succeeded in obtaining, by the use of 8-12 drops of blood,
colonies of the same bacilli as those seen by him in cover-glass specimens;
for we ourselves (from case No, 40) succeeded in obtaining a suecessiul
culture alter inoculation with only a portion of a drop of blood. But
what seems to us to be evident from his observations is that the baecilli *l
which Canon found in so many of his blood cover-glass specimens were
not living but dead bacilli : and now we may see the reason for major
suceess by Canon's eulture processes ; viz., that he multiplied the chances
of including some baeilli that had not yet lost their vitality alter entry to
the blood stream.  Canon’s experiences are therefore reconcileable with
those of ourselves and many other observers who have obtmined by
ordinary ecultivation processes, results that are mostly negative; and
(looking always to such diseases as fowl cholera and anthrax for our
standard) we may believe of Canon’s experiments that they too agree |
with onr conclusion that the blood cannot in any sense be regarded uns
the primary nidus of the microbe of influenza.®

Pfuhl (Centralbl. f. Bacteriologie und Parasitenk. XI., No. 13) also
made observations which are in agreement with our own; he states that
in about 100 cover-glass specimens stained after Canon’s methods, he
only in one single specimen of the blood of one patient found six baeilli,
and he therefore does not attach any great importance to the micro-
scopic examination of the influenza blood. But Piuhl using (like
Canon) a large quantity of bloud from two cases (8=10 drops) for
culture on Glyeerin-Agar did not succeed in getting the bacillus of
Conon in eulture. Pfuhl is inclined to think that of one case he did get
it, but looking at his description of the morphological characters of the
baeilli that he got in the enlture (hiz baecillus No. 2) it must be evident
that the two are different species. In the second case Pfuhl failed to
obtain the bacillus of Canon, but he got colonies of an admittedly
different species.®

In a further and more recent publication by Pfeiffer and Beck .'
(Dentsche Med. Woeh., May 26, 1892) these authors confirm Pfeiffer’s |
first observation as to the eonstant and abundant oceurrence of the
influenza bacilli in the bronchial secretion.  They further state that not-
withstanding many experiments they have not been able to find the
bacilli in the blood, and according to them it appears to be proved
“ that the morbid process of influenza is accomplished within the
“ bronchial territory, and that an infection of the blood may, as a
 pegular occurrence, be with certainty excluded” (Br. Med. Journal,
June 25, 1892, p. 104). Their conclusions seem in harmony with our
own detailed above, in so far as pathological manifestations are con-
cerned.

N e L

|
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* In reading of the method of cultivation used by Canon and also by Piubl: —8-10
or 12 drops of blood are placed on the surface of soliditied Agar contained in a Petris's
plate cultivation dish, then with a platinum loop the blood is smeared all over the
surface of the Agar—one cannot wonder at their getting various colonies on the
surface of the Agar after their cultivation processes were completed. The method
seems to us open to considerable risks of accidental contaminations.
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PART II. On Influenza
155 Clinigal and
Account of the Cases of Influenza subjected to Evamination. %E;LEEE“-'?E
r. Klain.

In this section the clinical notes are given of the cases which served
for material for the investigation of the blood (Part I.) and the
bronchial secretion to be described in Part III. The first 32 cases are
recorded by Dr. Potter and were patients of the Kenszington Infirmary.

Cases 34, 35, and 36 were seen by Dr. Andrewes at St. Bartholo-
mew’s Hospital, cases 37, 88, 39, 40, 41, 42, 43, 44, 45, by Dr. Cuutl:._',
also at Sf. Bartholomew's Hospital. Of the ]uqtor_v of these, as also of
the others seen by myself, only so much is gn{ln as was thought
eszential in regard to the bacteriologieal examination of the blood or the
sputum or both.*

Dir. Potter supplies me with a brief general aceount of the behaviour
of Influenza in the Kensington Workhouse and Infirwary during 1892,
as follows :—

During the recent epidemic which extended over a period of three
wonths—from the middle of Januvary to the middle of Murch
—150 eases were under treatment; ol this number 55 were com-
plicated or were of such a severe nature that the patients were
detained in the infirmary for a period of about three weeks.

The incidence of Influenza appeared to be independent of the
previous state of the health of the individual attacked. In
our experience, Influenza has been found to be rare in children,
and more common in men than in women.

A typieal case shows the following symptoms :—The onset is sudden
without definite rigor, but there is a feeling of chilliness and
intense malaise. Pain is complained of in the head and lumbar
region and pain frequently runs around the chest following the
course of the intercostal nerves. Pain also oceurs at the back of
the orbits and in the calves of the legs, The patient vomits, is
constipated and passes high-coloured urine with a deposit of
lithates. ‘The tongue is moist but coated. Solid food iz not
tolerated and there is intense thirzt, The temperatore is about
102° F., pulse 90, respiration 25. The acute attack iasts for two
or perhaps three days, and as the fever subsides the pains disappear,
the tongue cleans and a more generous diet is appreciated.

The most frequent complication was Bronchitis attacking both lungs,
but Pleuritis and Pneumonia were not infrequent. These inflam-
matory conditions so long as they last cause a sustained elevation of
temperature, and convalescence is more tavdy when theze disenses
supervene upon Influenza, as contrasted with the occurrence of
similar lung mischief appearing in a fairly healthy person.

A not uncommon symptom is a general diffused eruption of a erimson
colour; which is perhaps more intense on the flexor surfaces of
the limbs and the anterior part of the trunk. This is followed by
branning or even peeling of the skin. Both during and after the
eruption there is absence of albumen in the urine. ‘This eruption
subsides with the fall of temperature.

It appears that the muscular amd nervons prostration which follows
Influenza is in direct proportion to the amount of sweating
which accompanies the fever and has no relation to the tempera-
ture.

* I recall that the numbers indicating the cases have no relation to chmnulupcal
order. Four cases recorded here are without index numbers and are designated as
cases A, BB, C, and D.
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As regards the infections character of the disease it deserves to be
recorded that, in these wards, Influenza frequently attacked
patients who had been in close contact with the sufferers admitted
for the complaint in the adjoining bed to them.

The following are the clinical histories of Dr. Potter’s 32 cases of

Influenza. The temperatures (T.) are shown in degrees of Fahrenheit ;
P. end R. show the pulse and respiration :—

Case 1.—Frank Bennett, 22, coster. Complexion fair.
always good. Coryza and general catarrh for three weeks.

February 2nd, 1892, At 10 a.m. shivering, frontal headache, general
pains and malaise ; no vomiting. On admission, tongue much coated,
white. Admitted to Infirmary 4.30 p.m.

February 3rd. Sweating profusely at 2 am. Rhonchi all over chest,
few moist sounds left posteriorly, expectoration muco-purulent. Feels
better, but now has oecipital pains.

February 4ith, Pains in the head, no pains in the limbs, vomiting.

Health

— _—

|; 2 Feh, 3 Feh, 4 Feb,

o a0pom . & pom. |10 pom.] 2 a.m., |6 acm. (10 eom.| 2 pom, |6 pom. |1l] Pt 2 num, |6 oem, |10 a0m,

T, .| w008 1005 | w2 | s | sre o | o7 | 96 | 9sa| 95 | 972
P — |, | o8 84
T MR U o1 | 18

|
.[ 72 68 | o6 | e | s0 | ee
| HW‘IT 17 17 |18
|

Case 2—Walter Hall, 18, butcher’s assistant. Health always good,
but has had inflammation of the bowels three times, never hmmoptysis.
Family history good.

On January 19th, 1892, had sudden and intense pains in the head at
7 pm.; at his Wm'k till lﬂ p.m.

January 20th. Worse, shivered in the evening, no vomiting, no
thirst, stayed at home.

January 25th. Went to work, but during the day had a relapse of the
previous symptoms with pains across the back.

January 27th. In bed all day, only able to take cocoa and toast.
28th. Admitted to the Infirmary :—Antipyrin gr. x. every

L1
four hours.

January 29th. Much improved.
February 3rd. Chest resonaunt, few large riles posterior ri%ht, rhonehi,

back and front, expectoration muco-purulent nummular. Patient looks
thincer and anxious.

Jan, 2,

Jan 28, Jan, 30,

B e | E. M. E.

101°2 1012 w6 98" & 08

ase 3.—Charles Joyee, 70, railway guard. Very abstcmious habits ;
health always good.

Bl

R S LT

e iy s i
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January 18th, 1892, Felt ill, commenced suddenly with shivering and On Influenza in
pains in the head. el
January 25th. Admitted. Coughs. Rhenchi general, expectoration Aspects: by
muco-purulent, moaned much in sleep. Poultices to chest back and =% &*™

tront. Takes nourishment well. Delirious.
February 2nd. Flushed, no rigor, more cough. Expectoration rusty.
February 3rd. Worse ; sputuin rusty and offensive. Takes but little
nourishment, sputum swallowed. Riles coarse and fine all over chest.
Dulness right posterior base. Effusion in pleura. Died.
Febeuary 4th. Post-mortem 15 hours after death :—
Slight effusion left side; no consolidation. Right side, 10 ounces
of effusion with patch of comsolidation and recent adhesions.
Specimens of lung and fluid taken by Dr. Klein. The consoli-
dated Em‘tiﬂnn of lung sinks in water and is without crepitation
on section,
This is a case of bronchitis following Influenza, then the formation of
a pneumonic patch around a large dilatation of the bronchial tube.
The temperatures in this case were as follows :

Jan, 25, Jan, 26, Jan, 27, Jan, 25, Jan, 20, Jun. H0.
M. E. M. E, M. E. M. E. M. E. M. E.
I | | |
b | — 1015 ] 982 | 101 HE ] 101 aa-8 100 i) 100 e 101
P -| — — -~ — — = R = - | = =k s
] ; T | — — — —_ — - —_ e | — || ez
] I |
1 | |
Jan, §1. Feh. 1. Fob, 2, Foh, 3.
Pl
i AL E. M, E. M, E. M. B a.m. 12 noomn. 4 pamn,
T. =| 95| 298] @2 L M (141 101 105 104° 8 1405 106
P e s o — - = - 120 124 120
e | e | e | ] e =) Bt et et 52 &0 40
I |

Case 4.—Elizabeth Jordan, 28, laundress.
Family history good. Was well up to

illnesses, Subject to “cold.”
24th January.

January 24th. Felt faint.
stant vomiting, no diarrheea.
sleeps fairly well,

Health good. No grave

General pains, much headache, and con-
3 p.m. shivering, could not get warm;

January 25th. Much worse, shivering all day, fainted once, faking no

J:;Lnuar;,r 26th., Walked about 1 mile ; a little better.

33

27th. Admitted to Infirmary. Delirious ; a few hours later,

does not remember coming into Infirmary. Torpid and lethargie. Skin

very pungent. KExpectoration rusty.

January 28th. Still unconscious as to surroundings.

tea, milk, and eggs.

Fine crepita-
tions left lung posteriorly and slight dulness at the base. Taking beef

Janusry 29th. Better. Taking antipyrin and quinine.
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Case 6.—Frank Neill, 38. First attack, subject to bronchitis.

January 31st. Shivering, pains in head, general pains, lumbago, no
vomitirg, feels very cold, cough.

February 2nd. Delirinm in evening, slept much, eyes red.  Admilted
6.30 p.m.

February 3rd. Constipation, cephalalgia, pains in eyebalis,
coated white, cough.

February 4th. Still intense headache, torpid.

Tongue

% Sth. Pains in joints, headache, and pains in eyeballs.
e Pain left chest on conghing, oceasional sweats.
| Feb, 2nd, Feb, Zed. Fela, 4th,
- i !.__ e |
Iﬂ.ﬂﬂp.m. 12, dam. | Gaan. | 8 pamn. | 8 aan. | 12. 4 pm. | B pam. I 12,
| |
i | 1
T . 100 | s | 100 | 102 w1 | oooes ) 00 | 996 100
P, - — & w| - | = = 74 B | 8a |
E.- . | SRl 1’| = | = 23 ol (O T R T
| |
Feb. sth, Feh. Gth.
B e —
| 4 nam. | 8 s, | 12 4 pam. | 8 pum. || 12, B a.m. 12.
! 1
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T - aatR 05°4 HE R 74 | PE4 ' 986G g | B4
Pl i s |7 |5 | |6 | e |es |
K. . 18 | 20 15 ! 13 17 18 17 i 20
| 1 | 1
! Ll SN e o] | SRR O

Case T.—Sidney Pinnell, 22, 'bus conductor. First attack,

January 31st. General pains, eephalalgia, feeling of malaise, spinal
pain, violent delirium, tore up shirt, cough, to bed.

Febroary 1st. No better, no solids taken.
2nd. In bed stiil, no vomiting.

o 3rd. Sent for doctor.
Tongue coated, red at tip and edges.
indistinet crepitations posteriorly.

February 4th. Dulness left posterior, but no ecrepitations or broncho-
phony, no expectoration.

an

Bowels confined since 31st. Cough.
Middle lobe left lung dull, few

| Feb, 3ed. Feb, 4th,
== 2 .
! 11 p.in dam. | Ta.m. '. 1T aam, | 3 . | T pam. | 11 pam.
= | I | | :
s - = - 103G 1046 | 104 | 108 t 1034 | 109°8 | 1046
T = . - 104 100 - 104 104 100 . 93
P Ll R 25 28 = 26 | 2 u | o
| I

O Inllucnzn in
its Clinical and
Pathological
Aspects ; by
e, Klein.






Feh, 10th. 11th, 12th. 13th. 14th. 15th.
e 1

M. | E. M. l E. i | B M. I E. M. E. M, E.
Pia 99-2‘| 100 ] Elmw g2 | 100 98 | 106°G| P8 | 10 | 100 | 674

Case 9.—Emma Rollinson, 22, single.
Februaty 6th. Lumbago, hacking cough, shivering wmorning of Gth
Respiration quick, ? neurotie.

with vomiting.

Fehruat:j: Tth. No pain, slight cough, no expectoration, no lung
l'ongue clean.

Febroary 8th. Better ; vespiration still quick.

trouble.

Costive.

No eough, no pain.

Feh. 6th. Feb. Tth. Feb, Sth.
e —— —_— I i - =i WY
T pom. (11 pond § aom. | 7 a1 aam, | 3 pom. i 7 pan. (11 pamn ] 3 aim, | 7 a.m,
I |
L - = | 10at2) 103 100 962 096 5 1 B BT - Ihg:
P. SRR i L 130 B ] il ik &l i 60 i
B - = -1 G0 a5 o0 b | G il Gl 3 i

Case 10, ~Uharles Sparkes, crossing-sweeper, aged 35,

lysis agitans.

February 9th. 10.30 p.m. all the symptoms of Influenza.

11th. Cough.
13th. Sleeps badly. Congh.

L}
- 14th. Mueh puain in head, baeck, and limbs,
i 18th. Sputum purulent.
Feb. 10th. 11th. 12th. 13t h. T4th.
8.0 | P, AL E. M. E. M. E. M. | E. 12 p.m.
T. L0 o | 102l | 9Et4 BET4| D4 a5 Tivn <k § 10403 I 1028 | 102
P - | = e e e — | = R Sl
R. - — -] = | = - . - - - [ -- | 25
|
Tah. 15th. Feb, 16th.
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|
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Case A.—Mary Drew, 14 ) : . On Influgnza i

February 10th, Disease commenced during the morning with its Clinical and

. . . o Pathological
shivering, headache, lumbago, and general pains in limbs. Aspects; Iy

2 I{:*‘ehruar_'.r 11th. Flushed on admission, coryza. Bowels costive since Ur- Klein.
L -

February 12th. Better. Pains in left side, precordial pain.

February 13th, Sitill better, sleeps well.

Fel, 12th. Feb. 15th,
. 6 p.m. 10 pom. 6 m.m. | 10 &.m. : 2 pom, G pom, J 10 pomi.
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|
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Case 13.—James Perry, 64, labourer.

January 6th. Admitted with bronchitis.

February 13th. Intense pains in head and back, coldness extending
down the spine.

No physical signs of chest trouble, no increase of expectoration.

This case contracted probably from that of Charles Sparks.

January 14th. Sleeping well. Pains in calves. Taking antipyrin
gr x quartis horis.

Feb. 13th. Pak. 14th.

Jam. |11 am, | 3 pa. | 7 pan. In 1.
| I

¥ po (11 pom, | 3 aam,

2% | 10x-2 ’I{I}'E

qEe - - -l1ogez | 1n | 1o1a | 10t | 10104

1 |
- - : o g0 |10 | o8 5 (100 |10 | 100
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Case 14.—Caroline Coulter, 27, married. Pregnant 8 months.
Relapse of Influenza.

February 2nd.  Admitted. Three weeks ago had Influenza. Now
complains of pains in the head, back, and limbs,

February 7th. All pains gone except that in left groin extending
down front of thigh. These probably due to pressure of pregnancy.

: February 13th, 5 p.m. Pains in head, lumbage, shivering, pains in
imbs.

February 14th. Restless night. Tongue much coated. Headache
more acute. Countenance anxious. Respiration quicker, this (?) due to
pregnancy. During the evening had more sleep. Tongue cleaner. No
cough, no expectoration.

February 15th. Better. Headache gone.

' 16th. Still improving, took food well.

| Feb, 14th, " Feb,lsth, Feh, 16th,

——— =
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C'ase B.—Alice Smith, 53. Bronght in by police.™

February 13th. Admitted. ‘I'aken suddenly with weakness and
faintnezs and loss of power in lower extremities, headache.

February 14th. Much headache, pains in back, “ cold water running
down spine,” shivering, cannot get warm. The nurse stated that
patient had repeated rigors. Flushed. Tongne rather coated. Hack-
ing cough. 10.30 p.m. some glairy mucus. Sleeping, still flushed.

February 18th. Some muco-puruleni expectoration.
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D Andrewes saw the patient, but ‘did not take either expectoration On Influenzain
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Case 15.—Frances Hughes, 35.
February 12th. Much headache and diarrhoea,
- 13th. More headache, painz around loins, shivering.
o 14th. Shivering, scarlet eruption.
- 15th. Headache.
- 1Gth. No sleep, but better generally.

This ease was followed by pecling and branning of the skin of whole

body and especially of the sealp.  This feature has been noticed in many
cases following the scarlet efflorescence.

| Foh, l-Hh] Feb. 15th. Felb. 16th. e, 17th.
1L 111, L. .. (LA HT
- - - - 101 a9 g 1012 4 094 054
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Cuse C.—George Findon, 19, January 21st, Admitted with phthisis.
Headache, pains in back, and much

February 16th, 8.30 p.m.

ghivering.
February 17th. Coughs,
18th. Nummular sputum; all fever and pains gone.

L1

Old purulent sputum.

Feb, 16th. Feb. 27th. Feb. 15th.
i 8 pom, l: 12. |4am. |sam | 12 |4 pm. |Spm. | 12 | 4nam. | 8o,
] |
I
T.- 018 | 102°¢] 101°2 | - L) bLF "8 a95's o L |
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Case D.—Albert Snelling, 17.

February 16th.

Febroary 17th.

Still

coated, no sore throat, slight cough, coryza,
February 18th,  Slight muco-purulent expeetoration.

Shivering pains in head, coldness down the back.
These symptoms appeared suddenly midday. Has also post-ocular pains.
ins in head and eyes.

Tongue dry not

Feh., 16th, Feb, 17th. Fely, 15th.
T pm, |10 pm.] 2 s, | G f.im. }]ﬂ a.0m. | 4 pan. | 8 pan. 12, | 4oa.m. | 8§ a.m.
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Case 16.—Margaret Taylor, 48. Second attack.

February 17th.

23

Headache, pains in back, intense shivering.

18th. Headache, loss of appetite, slight congh, no sleep.

Feli, 18t l_"i:'b. 1th,
e 1
10 pom. | 2 6., 6 a.m. l 10 a.m. 2 pom,
.
T 102°8 1015 § (L0 1016 101
12 = 120 135 105 nz
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Case 17.—Ann Williams, 46. i
February 18th. Admitted to the Intirmary. Says she has felt ill siuce
10th instant, and has kept her bed. On the 17th, pains in eyeballs and

all the symptoms of Influenza.
February 15th.—More headache and pains in the back and legs, but

the latter were worse yesterday. The tongue is moist, coated. Expee-
toration mucoid. Right lung, rhonchi anteriorly; left lung same,
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posteriorly : few coarse rales, no dulness. Apathetic, sleeps badly, has on mvenza in
pains in the left side of chest, apparently intercostal. its Olinical and

. i Pathological
February 19th. Mucoid expectoration. Aspects ; by
Dr, Klein.
Fob, 18th, Feb, 19th,
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Case 18.—George Gray, 26.
February 18th. Restless night.
- 19th. Headache, pains in loins, sorethroat, pains in eyes
and calves of legs. During evening the symptoms the =ame. Has

congh. No expectoration. Apathetic.
Feh. 19th. Feh, 20th.
i O e R ! I -
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Case 19.—William Preston, 50, coal-heaver.

February 22nd. Taken suddenly il! with shivering, pain in the
lumbar region, which continued till 24th when he was admitted.

February 25th. Feverish, still pain, sputum was muco-purulent.

% 27th. Much nervous prostration, less cough,
Feb, 25tk Felb. 26th,
& pam, | 6 pom. l 10pm. | 2am, | 6am, t| 1am. | 2 pm, 1 8 pom, | 10 p.m,
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Feb. 27th,
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Case 20.—Charlotte Houghton, 63.
February 24th. Symptoms of influenza came on suddenly with
rigors. Much pain in the calves of legs. Tungue not coated.
Februnary 25th. Temperature 100°2, 1.0 p.m.
2 27th. Convalescent. No bronchial symptoms.

Fob, 25th, Fuls, 26th. Fib. 2ith,
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Case 21 —Harriet Griffiths, 40.
February 20th. At 11 a.m. shiverieg, lnmbago.
w  22nd. Same symptoms still present, with headache and
pains in calves.
February 23rd.  Admitted to infirmary.
o 25th. No physieal signs in chest.
2 27th. Much pain in back and intereestal region, no
expectoration, but cough present.
Note,— After February 20th developed phthisis, and died March 26th.
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E. [25 25 bt 30 B % 25 25 25 30 3 o5
I |

|
4
1
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Feb, 28th, Feb, 20th.
2 a.m. ! Gam, | Mam, | 2pm, : gpm, | 1W0pm | 2am, | 6 em, | W0am,
| L}
| |
T. - = 10074 | 10076 | 1002 103 4 100°8 § S04 LA ) PR
P, - . - | 100 oy o 1nz | 97 100 | 100 10 HE
B, - - - G 26 24 28 1) 30 30 28 206G

Case 22.—Nurse Carson, 24,

February 25th. General pains, shivering, cough, not much headache,

no pains in baek, restless.

February 28th., Much nervous prostration, which continued for a

week.
Feb., 25th. Feb, 26th.
2 p.m. E pm, | 10pm. | 6am. | W0am. | 2pm | cpm.
, 7 - -l 10008 101 102 10178 101 1014 | 100°8
P, . Tl ek = — 104 15 105 105
s : f = - - 25 22 2 23
|

Case 23.—Belinda Brown, 43.

Admitted February 15th with hematemesis.

February 25th.
lumbago,
Febroary 27th.

vomiting, no congh during the day, very little sleep.

Much pain in the head, shivering, not much

Much cephalalgia, much expectoration at night, no

Feb, 25th, Fit, 26th, Feb. 27th.
r : :
g, | pan | som. |6 pan. (10 pomd 2 aom. | 6 e, im u.m.|2|:.m. G, (10 pam.
Tiom . 802 108 | 104 | 10302 g8°8 | 1004 | 100°% | 100°% | 102°4 | 102°4 | 101
P - — -— -— 110 55 &0 11 100 106 102 T
R, - B - — | 2 a5 g5 a0 24 25 ‘m 24
Feh, 25th.
2 f.m. 6 .11, 10 a.mi. 2 pum. & .. 10 f1mi. —_—
T, -| 1016 wre | 100 1008 10404 100
Temperature,  pulse,
F. = LK} 106 M as b <] B2 respiration  mormal
afterwards.
E. . 24 &4 24 24 24 22
|

Case 24.—Eleanor Colton, 63.
Februa

thighs, back ; headache, no vomiting.

26th. Pain complained of in the early morning in calves,

On Influenza in
itg Clinieal ard
Pathologieal
Aspects 5 by
Dr. Klein.



On Influenzs in
its Cliniesl sl
Pathological
Aspects: by

D Klein

108

Febroary 27th. Symptoms continuned. Admitted to the Infirmary.

Cough. Temperature 100° F. All symptoms of influenza.
February 28th. Intense headache.
| Feb, &7th. Feb, 25th,
= i -
| 2 pom. | 6 pomn. l'll.'rp.m. 2am, | 6am, | 10am. | 2 pam, | G pom, | 10 .
T . - «| 100°4 | 1032 1022 | 1008 | 0902 | A8 mu-ui 1018 | 102°8
P - - - | wa 103 100 49 0 70 8 | &D Tigd
B - - - 34 34 27 27 a7 30 36 ELr) 35
Feb, 2dth. Mar, 1st.
— : - : S
2am, [Gam. 10 am, 2 pm, | 6pm, 10 pm, Emm.i Gam, |10 s, 2 poam, | 6 pam, |10 poam,
| | =
|
T, -|101°% | 100 88 | 100 | 1004 | 1022 | 101 | 100°4 | 10076 | 102°2 | 102°4 | 10076
P - 102 &4 45 g | o0 100 8 | 84 1] 7o 1) 2
|
R -| 31 30 i1 | M | W | 36 28 | 28 E =] %% (] 3
|
Mar. 2nd. Mar, 3nd, Mar, 4th. Mar. 6th. Mar. 6th,
T 1
zn,m.['ﬂu,m. lﬂln.m.t pm, | am | pm | am [ pm | am | pm | am | pm.
I = | 20078 m's| wo | Gl o8 | oo o8| 00 | o8z god| 08 o8
T, e B | T2 - - == = Fa i i £t et
R 2 | %0 20 — — - —_ - i = —_ -
|
i

Case 25.—Thomas Dean, 44. ;
Admitted April 2nd, 1892. Has worked up to 25th ultimo. Left

work at Whiteley’s on 2nd.  General pains commenced on 29th March

with shivering, vomiting, cephalalgia, lumbago. Felt very ill on the
1st April.

April 4th.  Sputum rusty. Left pnenmonia, lung dull on percussion,
with erepitation. Much pain left side of chest, but feels generally

better. Tongue coated. Bowels relaxed. Urine dark coloured.

April 7th. Very little expectoration, crepitation of right base
appeared, with dulness.

April 2nd. April 3rd.
dpm. |pm. |[10pm.| 2am. | 6am. | 1ia.m.| 2pm. | 6 pm. | 10 p.m.

G . 1034 | 104 | 103°2| 102°8 | 1088 | 100°8 | 108°8 | 104'2 | 108°2
F. - . - == Bl a0 EO 0 80 80 ] L]
R. - -1 = 61 0| 0 30 23 23 30 35
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April 4th. April 5th.
ol |
E-u.m.i & n.m.ill.'l BT 2 Puam. lll]p.m. ‘.’lﬂ pan.d 2 nam. | 6 8.m. ‘I.IJ 1.1, | 2. | ﬁl:l tn. |10 p.im.
1 | | | i |
1 10276 | 10872 | 102°8 | 103°2 | M2 | 103 1058 108 | 10g 2 | 10074 | 101°4 | 101
r |
I, )] r 1] a0 03 o o on o | s | M 82 i)
E. 28 a6 a6 o 36 ‘ 36 M4 ! 40 Gl
April 6th, April 7th,
= [ | | ! |
2 nmi. | 6 0., ill:l a.m,| 2 pom, | 6 pom, |10 pang 2 a.m, | Ga.m, +1l.+ a.m. 2 pm. | 6 o, |10 purm.
] B2 |
L 101 1604 | 101 1014 l 10076 | 100 § 1014 101 | Lo2 G | 101 1026 | 1028
P w0 B0 | ®8 Bl 86 | 88 | B4 | 98 | B8 | B0 o2
| ]
R. 28 | 28 3 | @0 | 38 2 | 3 ‘ 30 | 3 l 2% | 28 | 38
1
April 8th. April Oth,
0| | i | | | :
Za.m. | Ga.m. (10 a..m.l 2 pm, | 6 pom, I:ll} pmg 2o, Gaam. 10 a.m. 2pm. | 6pan. 10 pm.
i | i
g i, 4 gucelbetirsine. wol
Te 103 | 10074 [ 102°8 | 1024  202°6 | 108°8 | 102°% | | 102°5 | 1024 I 102°2 i 1022 | 1034
P - a8 & a5 100 FILT) a4 &0 | D8 | i1 a5 | 1 i [101]
R - | st (a0 |a2 |38 | Jou |0 [ |8 |2 |
| !
2 | =
April 10th, April 11th.
= { | { | | |
2 pan. | 6 a.m. Il[:l am.| 2 pm, | 6 p.om. IIlll- pmg 2am, | Gam, Ill;l n..:m,i 2 pm, iﬂp,m_ im ..
= | | | eyl
T. -| 102 |100°6 101°2 | 10174 | 101 ond | 100 Bk | 09 | D08 | 9974
Po-| 100 r % | 0 o3 | we 96 | o2 2 | % | w0
B. -| @ | 4 ‘ | 2 | 48 w | w0 | w0 ’ 40 s | & |
1 =
April 12th, April 13th.
e ] ] ; e sa o
Sa.m, | Ga.mm, |10 a.m.pﬂp.m. g p.m. |10 pomJ 2aan. | 66, 10 6,0, 2 P, | 6 . lm pLam,
- S— ‘ - - -
L 04 | B0cg | OT4 | DETR ) 066 | 100 100 100 884 | 100 o (R
100 k] a8 B4 HE : 1 L] L] 100 1000 ] a3
B. -| w4 |40 |35 |28 | 34 ' 38 | 36 | 30 | 3 3 | 30 | 3
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April 14th. April 15th,
Ea.m.iﬁl.m. !ll} s.m. | 2pamn, | 6 po. (10 pon) 2 o, | 6 som, (10 aam.) 2 pom. | 6 puom,
I |
2 | L] Ba"G | 076 bt ; G688 | DG 96| 98| 882 | SOt4 | ORY4
P. - .| o0 |9 |7 |10 |8 |10 |s [200 |06 |06 | %0
B~ - I 2 | R 32 | 2 |0 |3 | |3 (30 |30
|

Case 26.—Sophin Pearson, G3.

February 26th. Pain in calves, no lumbago, some headache, no
vomiting.

February 27th. Admitted to the Infirmary with general pains. No

cough, Lies prostrate.
Feb, 27th.
2pm. | 6pam. | 10 pm.
T, - -| 8 | 1016 | 1018
P o= = 8 L 2
B - =1 X il 26

Case 27.—James Fitt, 27.  Admitted April 1st.

Symptoms of influenza began 28th March with shiverinn-, cephalalgia,
feeling of cold extending down spine.

Has had cough for one month, this worse since 28th,
bed 30th, in bed since.

A pril ond. Still complains of pains, which are general.

April 4th. Much headache, and pains in back, a little mucoid
expectoration, pulse full.

Took to his

Apr. 1st. Apr. 2nd. ) Apr., drd,
6 pam. (10 s.m.| 2 pom, (6 pan, | 10 p.m.l 2 am. | 6 . (10 aom.| 2 pom, | 6 pom. (10 pom.
T. - 102 00 | 1012 00 | 18 § 101 D4 | 100 | 10072 | 1014 | 100D
P. - - —_— &3 B0 1] kil | 2 B (1] 88 [
R. - - - e 27 | 20 2% | 30 |2 | =% 23
Apr. 4th,
2am. ([ Gam. | 10am. |2 p.am.
T. . = = | 978 a7 78 101°2
P. . . -| &0 60 | 0 70
E 86 . -| 20 2a | @0 a1
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Case 28.—Walter Holmes, 29, On Influenza in
February 18th, 4 p.m. Had pain in back, headache, much pain in i;,:t‘h}];‘t}]ﬁﬂl“d
calves, shivering. i\jﬂu}::t ; by
'y 2.

February 19th admitted. Pulse full, temperature 102:2¢ at 5 p.m.
Flushed. Had a rigor at 1.30 p.m. Has had a cough for one week.

February 20th. Better. Counghs still. Expectoration muco-purulent.
Flushed. Feels hot. '

February 21st.  Cold sweat. Cephalalgia, lumbago. Bowels open for
first time.

e —— e

- Feh, 19th. Feb. 20th.

2 pm. | Gpm, (10 pom.j 2 em. | 6 am, |10 a.m. | 2 pom. | 6 pam, tlEI m,
| !

- — ————— e e e — S

|
| L e = 1024 | 10874 | 1034 ] 100°8 102 100 10004 | B0°H 100" 4
P - - - — | 1% o4 84 ] o0 BS &0 50
R. - - " = Sl 24 24 24 26 23 24 1 23
L
Feb, 21st.
— ! | = I
2am. | 6aam, | 10 u.In.] 2 pam. | G pum. ] 10 p.m.

L) i 3 ay- 4 96 a8~ 4 LI EL:1]

P - - = (] G2 8 68 68 L

B. - * - 16 15 17 15 16 156

Case 29.—Emma Quirk, 1

March 27th. Attack of influenza commenced with shivering, no
lumbago, but headache and much vomiting.

March 30th. In bed; felt very ill, then lumbago came on, vomiting
continned. 31sl.  Admitted.

April 1st. Has been constipated one week. Bowels open to-day
No headache. No expectoration.

e

Mar, 31st. Apr, 1st, Apr. 2nd, Apr, Srd,
., 1L, 1m0 | ., a1, ]| LT, a,1m. I LA,
T - - - - - 100 & 11 100 N84 [ 4 186 B4

e = ==

Case 30.—John Gatey, 34. Has been in the workhouse for 10 days.
No cases there,

March 26th. Shivering, headache, lumbago, hca;'f'ineas, no cough.
This is his second attack. Not subject to bmnelutiﬂf’ 27th. Better.
28th. No pains now.

March 30th. Not so well, felt hot in head, much headache, feet and
legs very cold, no cough.

April ‘ond.  ITeadache.

» Hh., Nopains. Got up this evening.
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Mar, 26th,
]'E_ —_ — | —_ —_ — —_— - —_
P - - | 1028 | 10474 10 ’mx‘ﬁ W1 | @08 | 878 a8 08
|
P - . -| s 110 100 | 108 B8 | B8 79 78 5 ¥
R - . 20 9 g8 | = 15 | 15 15 18 16
Mar. 28th. Mar, 23th, Mar. 30th, Mar. 31st,
aam, | pom. a.m, ni-u pm.| 12, |4am. |Bam.| 12 |4pm.|Epm.| 12
i ! 4] 04 74 100 | 100°8 | 04 b2 0072 | 100°4 | D94 | 100
P -] 68 — — — a0 7 T3 i B 85 b
EB. | 14 - - - | 14 15 16 | 18 20 18 16
Apr. 1st. Apr, 2nd,
S — []
4 8,1, B.u_m. 12, |4pm. |8 pm.| 12 |4a.m.|8am,
L . - . 04| 74| 97| o o oy o7 o7
k. - - 80 1] ] 6l - - - —
B - . - - 16 16 16 u| - -1 -1 =

Case 31.—John Summers, 54, shoemaker,
March 27th, Y p.m. Shivering
Bowels open.

and chest.

March 28th. Stayed at home.

iy

gince attack commeneed on 27th.

Admitted March 30th.
, feeling very cold, pains in head, back,

30th. Headache ; lumbago. I'n'st time that he has felt warm
Tongue dry. Expectoration rusty.

April 1st. Has poeumonia of left base, some erepitations, broncho-
phony, very dull on percussion. In evening sleeping, less cough, but
looks worse.

April Z2nd.  Rather better.

» 4th.  Coughs more, sputum yellowish. Pain of the left side,
» 7th. Left lung wvery dull, tubular brenmmg, few coarse [
crepitations.
Mar. 30th. Mur. 81st.
e E-p.m. 6 pam, 10 pmj2 a.m. | 6 a.m, {10 a.m.| 2 pm. [§ p.m. {10 p.m
B s . «| a4l 103 |203-4] 202 |101°8 | 2082 | 1062 | 1052 | 104
P, « o w sl e N | o] ol B e e R
k. - - ] =] =] =] |2 |H | | 22
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N

Apr. 1st. Apr. 2nd.
= I | I I i
2 pam. | 6 som. |10 8.m.| 2 'p.m.l i} 1:.m..}m pand 2 a.m. | 6 aam. (10 a;m.1 2 pam, | G p.m.Im L.
T. =| 1018 | 102 102 105 | 1036 | 12 | 101°6 | 101 | 103°G | DO4ECE | D44 | 103
P -] T 8 78 B8 [P B 54 90 L1 B0 53 80
E. -| 20 % | 24 | 28 i — | 3 | o 40 | 38 | 38 | # 40
= -— — - L L —_— —_— !
Apr. ard. Apr. 4th.
A = i=in e ———, |
Sam. |6 n.m.im a.m. 2 pom. |8 pom. iIL'I pm )2 am,  6am. :m n.m.! 2 . | Gopom. llm P,
b 15 103 103 | 102°8 | 102°8 | 108°2 | 122 | 102 | 102°8 | 101°4 | 1016 | 101 100
P Bl L] i ] ] L] 0 ] an ] a0 ' ]
R. 30 oF 38 B 95 1 41 40 40 40 a4 H
Apr, Sth. Apr. 6th.
L | | | | | E
& a.m. |6 m.an. (10 n.m.l 2 pam, | G, Il{l pam g 2 aam. | Gaan, 10 am.) 2 pom. | 8 pom. | 10 pom.
i | | s |
T. 101 101 102 4 101°4 | 10072 | 1014 | 101 102°4 | 102 | 1016 | 100G | 100'6
B o0 40 96 96 90 a0 & tH b1 80 96 a4
. 40 4 47 1 34 s 35 45 43 48 - a8
]
Apr. Tth.
= L ! !
| 2aam. | 6am. (10 a.m. | 2 pm. | 6 pam. |
| I
1L kiR 996 10074 | 10174 096
B -= - G &0 a5 55 24
R, - - 4 36 38 36 38

From this dare until April 16th the temperature pﬁ]se and _mspimtian
were taken every four hours regularly and it varicd between 99-0° F.

and 101-0° P

Cuase 32.—John Walker, 47. Admitted April 6th.
April 5th, 10.30 p.m. Headache, lumbago, shivering, general pains.

Apr, Gth, Apr. Fth.
Tpm. (11l pm.| 3 a.m. | 7a.m. | 10 am.
L LR - 10576 | 1014 k1] o4 866
Bo= - &4 L] &0 74 -
E. -] & & 21 =

[ This concludes the record of cases observed at Kensington.)
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Cases at St. Bartholomew’s Haspital.

Case 34.—Edwin Smith, age 33, 6, Bartholomew Square, Old Street

Wife taken ill February 10th, took to her bed with symptoms of
influenza. Himself taken 11l February 14th; headache, shivering, pains
all over. Seen on February 15th. Temperature 101°8°. Typical
influenza, but no bronehitis and no sputum,

Blood taken on 15th.

Case 35.—Man seen in surgery, January 28th.
Gave history of attack of influenza nine days before ; hmncluns le-
ginning four days later.

Case 36.—Man seen in surgery February 1st.

History of attack of influenza nine days before, followed in a few days
by bronchitis.

Case 37.—Frederick Bartells, age 33, turner.

Tllness began on February 2nd. Froutal headache. * Hair felt sore.”
Pain in legs and weakness. Feverish. Anorexia. Chilliness during
the night. Restless and talked in his sleep. Next day, oceasional pains
in his limbs, Headache, thirst, and anorexia. Not more weak. No
cough. A little running from the nose. Does not know how he got it.
T. 100-1. P. 96 soft, fair volume.

Case 38.—Daniel Callaghan, 23, night watchman.

Caught a chill on Jsnuvary 30ith and next morning felt ga«nrem]
stiffness, thirst, and impaired appetite.

Icehrunry 1st. Headache. February 2nd. Anorexin. Commencing
cough. Swall amount of expentumtiun. Pains more or less all over.
Much debility especially in small of back.

February 3rd. Restless night.  Tongue slight fur, Cough worse,
Examination of chest reveals nothing, save a little emphysema,

Past history.  Always fairly healthy except for winter cough. Says
he had influenza twice last winter.

On Febroary 3rd temperature 101°5%  Pulse 108, soft, regular.

Case 39.—John Heales, 26, umbrella-frame maker.

Illness began on February 1st with frontal headache. No pain in back
or limbs., Has never before had influenza.

February 3rd. Has slept well. Feels rather weak. Slight cough
and expectoration. Slight fur on tongue. Anorexia and thirst. Bowels
open. Headache continues. Temp. 99°, Pulse 96.

Cuase 40.—Charles Grigson, 30, carman.

Wife began with influenza on January 26th.

February 5th, at 5 a.m., when he got up he felt bad ; had frontal
headache, chilliness, and pain in the back. A little thirst. Anorexia.
Chilliness on and off all day. 2

February Gth. Fair mght Less headache. A little chilliness this
morning. Tongue furred. Anorexia. Feels weak and has pain in
loins. Rather pale. No congh. Pulse soft. Temperature 100°.

February 8th.,  Still weak and ailing, Sweats readily. Tongue furred.
Hc;adm he gone.  Slight cough. Pulse full and soft. Temperature
99°.

Case 41.-—Charles Trotman, 16, tobacconist.

Went to sce his brother-in-law who had influenza on Fabrunr_v Tth,
and left at 10 p.m,

February 10th. At 7 a.m. he had a headache and shivered on getting
out of bed. Pain in back and arms feel heavy. 10.30 am. Pale and
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nervous, feels ill. = Slight fur on tongue. Did not eat his breakfast well.

Thirst. No nausea. Pulse 144, soft and small. Temperature 102.8.
February 11th. At 3 p.m. much better but still ill and weak. No

pain or headache. No cough. Temperature 99-4, '

Case 42.—W. C. Hart, 24, printer’s labourer.

February 12th. At 1 p.m. he felt ill and could not eat his dinner.
Also had a little headache and pains in limbs. Kept on shivering most
of the day.

February 13th. Slept heavily. Shivered this morning and still feels
chilly. Anmemic and very weak. Frontal headache. Pains all over
limbs, but not in back. Tongue furred. Thirst. Anorexia. Bowels
open. Slight cough. Secanty expectoration. Pulse very soft. Tem-
perature 1004 at 16.30 a.m.

February 15th. Sweated freely on 13th. Feels weak and has paius
in back but none in the limbs. No headache. Tongue clean. Pulse
full and soft. Slight cough. Temperature normal.

Case 43.—Alfred Grey, 20, baker.

February 14th. In morning headache and vomiting. Chilliness.
Thirst. Anorexia. Pains all over.

February 15th. Shivering during m"ht Temperature at 3 p.m.
102-4° at 7 p.m. 104-2°,

February 16th. Flushed. Tongue a little furred. Pain in right
side. Pneumonie sputa. Pulse 116, Respiration 36. Temperature
100-6° at 3 p.m.

Case 44, —Alexander Clark, 22,

February 23rd, 12.30 noon. Unable to eat his dinner. 1.30 p.m.
Froutal and occipital headache. Ieeling of weakness in limbs, no
definite pains. Feverish at night., Thirst. Faintness and nausea at
times,

February 24th. Good night. Still faintness and nausea. Anmmic
and weak. Slight fur on tongue. Ancrexia. Bowels not open, two
days. No cough. Pulse full and soft. Temperature 1017,

February 25th. Much better. Weak, Temperature normal.

Case 45.—Henry Penhallow, 23.
February 23rd. Seedy at night. Feverish.
= 24th. Woke at 4 a.m. with frontal headache. Pain in
loins. No naunsea. Slight shivering. Ate his breakfast. 2.30 p.m.
temperature 99°7°. Still has pain in back and he feels weak and
giddy.

PART III.
(a.) The Baeteria of the Bronchial Sputum in Influenza.

Althongh the number of observers who have deseribed various species
of bacteria in the bromchial sputum in influenza is considerable, the
majority have failed to demonstrate any particular species having
definite relation to the disease, or as occurring with any constancy in
the sputa. Thus Jolles (1) found a eapsulated bacillus which in many
respects resembled the bacillus of IFriedlander and - Weichselbaum,
others have found (2) the capsulated diplococcus pneumonis:, Kirchner (8)
again has deseribed a different diplocoecus also ecapsulated, Ribbert (4),
Finkler (5), Friedrich (6), and otbers have found the streptococcus
pyogenes,
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R. Pfeiffer (Deutsche Med. Wochensehrift No. 2, 1892) was the first
who made the announcement that, in all eases of Influenza, there are
present in the characteristic grey purulent bronchial secretion enormous
numbers of minute non-mobile bacilli, He describes these as occurring
only during the acute stages and gradually diminishing in numbers as the
disease abates. ‘The baciili, he tells us, are very miunute, about the thick-
ness of the well-known bacilli of Koel's mouse septiciemia bnt only half
their length ; they stain with some difficulty in anilin dyes, requiring a
somewhat prolonged application of the dye. In stained specimens, these
bacilli have a characteristic appearance, inasmuch as their protoplasm is
segregated into a stained granule at each end while the middle portion
remains unstained and shows only the outline of the sheath. Thus the
bacillus looks like a diplococeus, and where two such bacilli are placed
end to end they look like a chain (streptococcus) of four spherical cocei.
In the sputum these bacilli occur in smaller and larger masses, occasion-
ally almost as a pure culture. In severe cases they form continuous
masses in the peribronchial tissue and also in the subplenral lymphaties,
and they are also met with inside the leucoeytes of the sputum. As the
disease passes off, so the bacilli disappear from the sputa. These baeilli
are constantly present in influenza, but do wot occur in the brouchial
secretion of other bronehial or pulmonary affections.

Kitasato, in the same paper, gives his observations on the cultivation
of these bacilli of Pleiffer, and records that they have culture characters
by which they can be readily distinguished from other baciili; that
they are, ia fact, a definite species not occurring in any disease except
in influenza. They do not thrive at temperatures below 28° C,, that is
to say, at temperatures at which nutrient gelatine still keeps its solid
condition. They grow well in broth and on Glyecerin Agar at 37° C. or
thereabouts. The broth does mot become turbid, but remains limpid.
The growth in broth appears as whitish small granules and floceuli; on
Glycerin Agar the bacilli form minute translucent colonics like droplets,
having no tendency to coalesce as growth proceeds, The cultures are
algo characterised by this fact that they =oon die, and therefore sub-
cultures cannot easily be carried on through many generations. In
stained specimens grown in cultures, the bacilli retain the same
characters observed in the bacilli of sputem, viz, they show the
characteristic bipolar staining. |

These statements and observations of Pleiffer and Kitisato are very
definite, and if confirmed would afford strong reason for Lelieving that
in these bacilli we had found the special microbe of infinenza. The
life history of this microbe would conform with what we helieve to be
the facts about the contagium of influenza, its being spread and received by
the organs of respiration, and the reception of the infection by the same
channel ; the presence in most cases of influenza of some kind of bron-
chial disturbance more or less pronounced, showing itself at the outset
of the disease or a few days later, and increasing after the febrile stage
-of the eomplaint had been passed.

From our own observations of a Jarge number of cazes, including
those to be immediately recorded, we find ourseives in a position to
confirm the statements of Pleiffer and Kitisato in all essential points ;
and accordingly we have arrived at the conclusion that the particular
bacilli as described by them ought to be regarded as the speecific
microbe of influenza. '

The cases in which we examined the bronchial spulum were the
following ; particulars respecting the patients at the time of collecting
the sputa being usually given :—
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Case 1.—F. B,, male, On February 4th (third day of illness) ex- on Influenzain
pectoration muco-purulent. Cover-glass specimens and cultivations were {3 Slinical and
made of the sputum. On February 5th sputum copious, muce-pura- .ﬂ.xp-ect,:;br
lent. Made again cover-glass specimens and cultivations. Hed L

Case 2.—W. H., male, taken ill suddenly on Janumary 19th. On
January 25th had relapse. On February 2nd bronchitis, with muco-
purulent expectoration. On this day took expectoration and made cover-
glass specimens and cultures.  On February 3rd sputum is less copious,
patient feels better, walks about, and has much less bronchial trouble;
sputum used for cover-glass specimens and cultivations ; so also on Feb-
ruary Gth, on which day there was very little sputum expectorated, the
patient feels much improved.

Case 3.—C. J., male. Was taken ill suddenly on January 18th.
Admitted January 25th, muco-purulent expectoration. On February
2nd expectoration rusty, pneumonia. Took rusty sputum for cover-
glass specimens and cultivation. On February 3rd expectoration
copious, rusty, and offensive. Made again cover-glass specimens and
cultivation. Patient died on February 3rd, in the evening.

Case 4—E. J., female. On February 2nd expectoration slightly
rusty. Made cover-glass specimens and cultivations,

Case 5.—J. N., male. Third attack of influenza on February 3rd.
Pneumonia, with rusty sputum, commenced February 4th. On Feb-
S8th sputum still rusty. Made cover-glass specimens and cultivation.
On February 9th sputum less copious and less rusty ; used for cover-
glass specimens.

Case 6.—F. N., male. Illness commenced January 31st. On Feb-
ruary 5th muco-purulent sputnm taken for cover-glass specimens and
cultivations.

Case 7.—S. P., male. On February 5th took a small amount of
grey expectoration for cover-glass specimens and cultivation.

Case 8.—A. W., female. On .'Janua?' 28th was admitted to the
Kensington Infirmary with all the signs of influenza ; has much expec-
toration ; made cover-glass specimens and cultivations.

Case 10.—C. 8., male. Was taken ill on February 9th at 10.30 p.m.
with all the mmptums of influenza. Cough on the 11th of February,

On the 12th slight expectoration, muco-purulent ; made cover-glass
specimens and cultures,

Case 11.—J. 1., male. Was suddenly taken ill on February 9th. On
February 12th temparature normal, a small amount of frothy mucoid
expectoration, used for cover-glass specimens and cultivations.

Case 17.—A. W., female. Influenza commenced February 17th.
Mucoid expectoration on February 19th, used for cover-glass specimens,

Case 19.—W. P., male. Was taken suddenly ill with influenza on
Febroary 22nd. On February 25th still fever-temperature, and with
muco-purulent sputum, made cover-glass specimens.

Case 25.—T.D., male. On April 4th sputum rusty, pneumonia. On
February 8th sputum still rusty, used for cover-glass specimens and
cultivation.

Case 31.—J. 5., male. Influenza commenced on March 27th. Ad-
mitted March 30th with pneumonia, sputum rusty, March 31st sputum
rusty ; made with it cover-glass specimens and cultivation. April 1st
pneumonia with rusty viseid sputum and high temperature still going

E 75719. I
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i%“ﬂ%';:i‘g?mﬂ on, and now made a new cover-glass specimen and cultivation of rusty

Pathologieal © - sputum.
Dr. Klein, Case 35.—Man seen on January 28th at St. Bartholomew’s Hospital ;

had attack of influenza on January 19th, bronchitis began January 23rd.
Sputum was used for cover-glass specimens,

Case 36.—Man seen on February 1st at St. Bartholomew’s Hospital,
was attacked with influenza on January 23rd, followed in a few days by
bronchitis. Sputum used for cover-glass specimens,

Case 53.—M. F., male, seen at Bartholomew's Hospital on February
29th. Sudden onset of influenza on February 25th. On February 26th
cough and expectoration. February 29th much mucnous expectoration.
General bronchitis. Sputum used for cover-glass specimens and
cultivations,

*Case 54.—E. F., male. Had an attack of influenza aboat six days
previously. Bronchitis with copious muco-purulent expectoration.
Cover-glass specimens and cultivations were made.

*Case 55.—~J. M., male. Had an attack of influenza about 6, 7, days
previously ; bronchitis, copious muco-porulent expectoration. Cover-
glass specimens and cultures were made,

*(Case 56.—A. A., male, Had bronchitis for several days after the
febrile attack had subsided, but was getting better. Cover-glass speci-
mens and cultures were made,

In addition to these cases the lung was obtained after post-mortem
examination from three cases of influenza-pneumonia. These will be
described in connexion with Case 3 which also died from pneumonia.

The bronchial expectoration then was examined in 20 cases from the
living patient ; of these five were cases of genuine influenza-pnenmonia,
that 1= of pneunmonia setting in very soon, a few days, after the attack of
influenza commenced, and where the history showed that the pneumonia
was to be regarded as a part of the disease and not as a secondary
complication,

Before collecting the expectoration the patient as a rule rinsed the
mouth and gargled the throat twice or thrice successively with warm
water ; by mu%hing sputum was brought up and placed in sterile salt
solution. In all cases the cover-glass specimens (consisting of a thin
film of sputum spread out on a cover-glass and then dried) were stained
in carbolmethylblue, whereby all bacteria present were well stained.

The cultivations of the expeetoration were made after the manner
practised, and deseribed in the reports of the Medical Officer of the
Local Government Board, 1889, in making cultivations of diphtheria
membraoe ; namely, a particle of the substance is placed in a few C.C.
of sterile salt solution contained in a sterile test-tube and washed by
shaking ; then it is transferred to a new test-tube containing a few C.C.
of sterile salt solution and shaken; from here to a third quantity of
sterile solution and here well broken up by shaking. From this last lot
by means of the platinum wire or g‘lat.inum loop a number of broth tubes
and Agar tubes are inoculated. This is practically the same method
which was also used by Kitisato, The important point to be borne in
mind is that the sputum be washed in sterile solution whereby the
bacteria added to its surface by its passage through the pharynx and
mouth are mostly removed, and further that from the lump of sputum

* These last three cases were lads in Dr. Barnardo’s Home, subjects of influenza in
January 1890,
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after superficial washing in sterile salt solution a mueco-purulent looking .Dl-‘:!i_:lilh-muin
particle is selected and transferred to a new lot of sterile salt solutivn, %:thgnm{gc?m!im
In this way most of the bacteria not belonging to the bronchial secretion fspects: by
itself are removed. The difference between a so-prepared particle of '
sputum and one examined without any previous washing, &ec. is striking ;

in the latter case the number of different bacteriais considerable, having

been added to the bronchial sputum during its passage through the

pharynx, fauces or mouth; whereas in the washed sputum we find but a

small variety of bacteria, sometimes indeed none except the particular

species described by Pfeiffer and now regarded as being the special

influenza bhacillus.

The examination of the stained cover-glass specimens was generally
made antecedent to the cultivation ; this was in so far of importance as
it gave an insight into the extent of the precantionary processes that
had to be taken before inoculating the culture tubes. In some cases in
which the sputum examined in cover-glass specimens contained an
abundance of Pfeiffer’s bacilli almost without admixture, inoculations
made with the platinum needle yielded, even from the first washing, pure
cultures, If the examination of the stained cover-glass specimens
showed the particular species of Pfeiffer in great preponderance there
was little need for further special process in order to obtain pure
cultures of Pfeiffer’s bacillus ; inoculation of broth tubes made with the
platinum needle from the second or third washing was sure to yield pure
cultures in some of the tubes. But there were cases in which the
sputum after being well washed, and examined in cover-glass specimens
showed nevertheless an abundance of various species of bacteria ; the
particular bacilli of Pfeiffer could be easily found in larger and smaller
masses, but crowds of other bacterin (diplococei, streptococei, thick
short bacilli, fine long bacilli) were also present. In such cases we did
not sueceed in obtaining pure cultures of Pfeiffer’s bacilli by the above
method of inoculating by the needle. We had to modify the plan of
inoeulation by first charging a few C.C. of salt solution with a platinum
loop of the second or third washing and then making from this culture
a {resh inoculation of broth or Agar tubes; again with the help of the
platinum Joop. :

Examination of the Cover-Glass Specimens made of Inflvenza
Erpectoration.®

Case 1.—In hoth sets of cover-glass specimens, viz,, those made of
spitum on February 4th and February 5th, there are present in great
numbers small and large masses of Pfeiffer’s bacilli, viz., minute bacilli
with rounded ends showing the polar-stained granules. The bacilli are
easily identified where in masses, but many of them are scattered singly
and in twos and threes. Their thicknessis 0-4 w, their length 0-8 g,
The polar arrangement, as already explained, of the protoplasm is well
marked and therefore single or sparse bacilli of this type scattered about
the field cannot readily be distingnished from a diplococens.  With
oil-immersion (%) lens, however, the clear sheath of the bacillus,
extending between the polar gracules can be definitely made out. In
some places the baeilli are found in juxtaposition and then they gave

* In view of the aggregate results obtained in this inguiry, showing the special
relation to influenza of the bacillus of Pfeiffer, we propose to use indifferently the
words Peiffer-bacillus and influenza-baeillus ; desiring the reader, however, not to
charge us with prejudging this relation before we had become satisfied about it by our
own researches.

12
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the appearance of four granules forming a chain, each pair of granules
in fact belonging to one bacillus.
The Pfeiffer bacilli were more numerously met with in the sputunx
taken on February 5th than in that of the preceding day. There are
other microbes present, and amongst these in the sputum taken om
February 5th strings and clumps of the capsulated bacillus of Fried-
lander can be identified (Figure 11). 5

Case 2—This was in so far an interesting case, as the cover-glass
specimens of the sputum tnken on February 2nd showed an almost
pure culture of the specific bacillus (Figure 8). The sputun is per-
meated by the bacilli, singly, in dumbbells and in larger and smaller
groups. Numerous pus cells are seen in the sputum, and in many of
these the bacilli are lodged in the protoplasm ; in some cells only two or
three bacilli (Figure 12), in others more numemusl;f, in a few the proto-
plasm is crowded with them. In most of the bacilli, the polar staining
is well shown.

The cover-glass specimens made of the sputum on February 3rd
showed the same species of bacilli, but their number is distinetly smaller
than in the sputum taken on February 2nd. On February 3rd, be it
remembered, there was already a distinct improvement noticed in the
condition of the patient.

On Febroary 6th (the patient being much improved and very little
sputum expectorated) cover-glass specimens were made from the sputum
and they showed numerous bacteria of different species (thick diplococei
and long bacilli) but it was difficult to find with certainty any but
isolated Ffeiffer bacilli.

Case 3.—The sputum of this case, taken on Febroury 2nd after
washing, was almost a pure cultivation of the influenza bacillus (Figure 9),
many of the bacilli isolated, others in numerous groups; they wera
contained numerously in the interior of pus cells (Figures 13 and 14).
There were very few other bacteria present, here and there a large i
diplococcus. The cover-glass specimens made with the juice of the
inflamed pertion of the lung after death contained the influenza bacilli !
in considerable masses, but there were present everywhere in the speci- ‘
men numbers of other bacteria, chiefly streptococei, then largish diplo-
cocel, and alzo some eylindrical baeilli,

Case 4—Few influenza bacilli in the specimens, chiefly in gronps,
but also other bacteria.

Case 5.—There were present numerous clumps of the Pfeiffer bacilli
in the specimens made of sputum of February Sth (Figure 15), but
in those of February 9th (when the patient was much better and had
less expectoration) the number of these bacilli was distinctly less, few
small clumps only to be found. This is a second good illustration of the
rapid decrease of the influenza bacilli in the sputum, as the condition of
the patient improves.

Case 6.—Few of the influenza baeilli, singly and in small clumps, very
few other bacteria present.

Case T.—Few groups of the influenza bacilli; on the whole the
number of bacteria small.

Case 8.—Small groups of influenza bacilli, also some isolated.

(Case 10.—Great abundance of the influenza bacilli, izolated, in small
and in large elumps (Figure 16). Few other bacteria present.

Case 11.—Few of the influenza bacilli, few of other bacteria.
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Case 17.—Few clumps of the influenza baeilli, also here and there an
isolated one or groups of two and three.

Case 19.—The number of influenza baeilli considerable, groups of
them being found everywhere. Few other bacteria.

Case 25.—Great abundance of the influenza bacilli, isolated in small
and in large groups.

Case 31.—Specimens made on March 31st show the influenza baeilli
in abundance, also those made on April lst though in the latter they
were not quite so abundant, and were mixed with numerous other bacteria,
But the specimens made on March 31st show in some places the influenza
baeilli almost like a pure eulture (Figure 18).

Case 55.—DBacterin very numerous and amongst them scatiered
characteristic clumps of the influenza baeilli.

Case 36.—Many influenza bacilli seattered about, but no characteristic
clumps of them.

Case 53.—Great abundance of bacteria (Figure 17), amongst them
numerous characteristic elumps of the influenza bacilli.

Case 54+.—Great abundance of the influenza bacilli, isolated in small
groups and in large clomps, in some places almost in pure culture
(Figures 5 and 6).

Case 55.—Numerous clumps of the influenza bacilli (Figure T), pus
cells enclose the bacilli but never more than a few bacilli in one pus cell.

Case 56.—Few influenza bacilli only, none in the interior of the pus
cells,

The result then of these examinations confirms fully the assertions of
Pfeiffer, viz., that the characteristic influenza bacilli are constantly
present in the bronchial sputum of influenza cases ; that in well-marked
cases they occur in great abundance, singly, in small groups apd in
larger masses, and in some portions of the sputum almost as a pure culture.
The results also o to confirm Pfleiffer’s statement that as the disease
abates, as the patients gets better and as the sputum becomes scantier,
the number of the bacilli also rapidly diminishes ; this was the case in
the sputum from patients having pneumonia of influenza (Cases 3, 5, 25,
31) :—before the height of the disease is passed, the number of the
characteristic baeilli is very great, after the height of the disease it
diminishes (Case 4, second examination of Cases 5 and 31). Alsoin
the cases of bronehitis, the number of the characteristic bacilli is
found at first to be considerable, but when the disease abates and the
patient improves, us in Case 2, their number becomes greatly diminished.

It deserves notice, as a matter of no small practical importance, that
in eases of acute influenza with bronchial expectoration, the fuids of
the mouth contained abundance of influenza baeili. Thus cover-glass
specimens of such bronchial expectoration that had not been washed at
all (or at best not well washed) showed scaley epithelical cells, derived
from the cral cavity or fauces, literally crowded with masses of what,
when duly stained, looked exactly like the typieal influenza bacilli.
gigum 5, for instance, exhibits a large epithelial scale in this con-

ition.

Dr. Ashburton Thomson, be it noted, in his Report on the Epidemic
of Influenza in New South Wales during 1891, strongly affirms, and
we think justifiably, the infectious character of the secretions of the
mouth in this disease.
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%m:ng' Cultivation of the Bronehial Sputum. |
.ﬂ.lp-act,s_!; by The isolation by dilution, and the growth in broth culture, of the
e influenza bacillus suceeeded without difficulty in the following cases :—
(@) Case 1, sputum of February 4th ;
& » 2 " 1 2ud ;
(e) » 3 " " 2ud ; |
(d) » Jy " [ 8th;
CYRRSR ¥ ” 15 5th; I
{.f } £ lﬂ: 1] 13 12th 3
(9) » 235 E) ) 8th ;

(h) , 31, 1] March 31st;
(8} C G, & February 29th ;

In these 11 cases one or the other broth-tube afforded a pure culture
of the influenza bacillus, while oue or the other broth-tube remained sterile
or was turbid as early as 24-48 hours at 37° C. owing to the rapid
development of cocei or mobile baeilli.

1. Culture in Broth.—Broth-tubes containing a pure culture of the
influenza bacillus remain quite limpid ; at the bottom of the fluid there
are noticed already after 24 hours, but better after 48 hours, a few
whitish-grey irregular granules or flocculi, which during the next two
or three days increase in size and number and form at the bottom of
the tube greyish-white nebulous fluffy masses; when shaken they break
up into whitish-grey granules and flocculi, but soon ;Lfgﬂ'i.ll settle at the
bottom of the fluid, leaving the rest of the broth perfectly limpid. In
four or five days (at 37° C.) the growth has reached its maximum.
Sub-cultures show the same characters, but we generally noticed that as
the number of' removes increases, the broth has tendency to show slight
turbidity after one, two, or three days’ ineubation, minute granules
sticking to the wall of the tube and showing themselves also in varions
layers of the fluid.

Furthermore, in successive sub-cultures it is noticed that the amount
of growth (floccular masses) at the bottom of the fluid is not invariably
the same, being decidedly less in the later than in the earlier sub-
cultures.

A point of great interest is the comparatively rapid death of the
bacillar -elements in the broth cultures. Unless the tranmission is
carried on within two, three, or four, up to seven days, it will be found
that the sub-cultores are sterile ; broth euitures from eight to ten days
old are very uncertain, broth eultures a fortnight old yield no living
organisms to subsequent sub-cultures. But if the sub-cultures are
set up every two or three days we did not find a limit to the number
of generations to which some of our cultures could be carried on;
although in other cases afler about a dozen generations in broth no
living sub-cultures could be made in broth.

2, Culture on Agar.~The cultivations and sub-cultivations were
made (@) on ordinary nutritive Agar, that is to say, on a mixture of
beef broth (not beet infusion), Agar (1 p.c.), peptone (1 p.c.), and salt
(1 p.c.); and (&) on glycerine Agar, that is the ordinary Agar plus
glycerine (6 p.c.). The growth on our ordinary Agar is rather more .
easily observed than on glycerine Agar, being a little more copious (the
colonies being somewhat larger) and a little less translucent, and there-
fore more readily noticeable.
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The colonies on the surface of both these media can be discerned On Influenza in

under a glass after 24 hours’ incubation at 37° C. They then have
the appearance of extremely minute translucent flat droplets, and these
during the next day or two, increase somewhat in size, but even at their
largest are but small—not exceeding three millimetres in breath, and only
just visible to the eye as translueent circular flat droplets—on further
incubation becoming flatter (Figures 30, 31, 32). Under a lens their
margin is slightly crenated and their centre darker than the rest. The
crenated margins show no tendency to coalesce, even when the colonies
aré thickly planted. '

In Agar stab-culture the stab is indicaied after two or more days as
a grey line, this being made up of granules densely and closely placed

Figures 33, 34); viewed under a glass, minute club-shaped and pear-
shaped projections are seen to extend from the dark line of inoculation.
In stab-cultures, as in surface growths, the several colonies are a little
more copious and less translucent when our ordinary Agar is used for
the eultivations than when glycerine has been added.

The condensation water in the Agar tubes (of ordinary as well as of
Glycerin-Agar tubes set with slanting surface) show, in the course of
one or two days, a copious floceular or granular whitish precipitate, the
condensation water itself remaining limpid. The amount of this preei-
pitate inereases till about the fifth or seventh day, when it has reached
its maximum.

Agar tubes inoculated with the influenza bacillus support life in the
organism longer than broth tubes, particularly if the Agar tubes be
inoculated by stab-culture. We have successfully carried on sub-cul-
tures from Agar cultures through many generations, in fact we have
some cases at present (end of June 1892) reached already the twentieth
zeneration, and we see no reason why there should be any limit placed
at ull, provided each successive sub-culture be established within a
week,—after that time the result becomes uncertain.*  But if the culture
tube after five or six days’' incubation at 37° . be then kept at the
ordinary temperature (eapped and protected irom drying) the life of the
calture can be preserved for much longer time; we have as a matter of
fact found it living after two weeks ; this would certainly not have been
the case if any culture of the series had been kept at 37° C. for a fort-
night.

3. Culture on potato : No visible growth is to be obtained.

4. Culture on beef broth (not beef infusion) with gelatine. If this
be inoculated with Pleiffer’s bacillus and kept at 20-22° C, practically no
growth takes place. After two months the faintest indication of a few
greyish round or oblong points can be just detected with a magnifying
glass ; sub-cultures in broth and on Agar proved them to be the living
colonies of the bacilli.

Microscopic Examination of the Cultures.

With the cultures above described cover-glass specimens may be made
in the usual way, é.e., a thin film of the flaffy or floccular precipitate from
the broth cultures, or of the precipitate from the Agar condensation
flnid is prepared by drying and staining; and this is found to exhibit

* We add here, while thiz is passing through the press (November 6), that under
the above conditions we have hitherto carried on the subenltures on Agar from
the sputum of Case 31 through more than 30 generations.
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On Influenzain  the bacilli in long twisted chains and threads, aggregated so as to
Pathological form dense networks and convolutions or frequently forming bundles
Rupsa j lny (Figures 19, 20). Many of the threads are found te measure several
3 millimetres in length, while some are broken up into shorter bits. The
threads are formed by the individual bacilli placed end to end; the
sheaths of the bacilli forming a continunous sheath for the thread : in
the stained specimens each element is marked either as a minute rod
or more commonly as a dumbbell of granules, this appearance being due
to the polar granules of the individual bacilli being very strongly
marked : or, by staining this dried film in carbolmethylblue for about
half to one hour, and then washing in water, drying and mounting in
balsam, the character of the bacilli in the threads may be very well seen

(Figures 22, 23. 24, 27).

In recent cultures the threads are either wholly or partially made up
of bacilli which stain at the two poles; such elements as do not show
this character appearing as uniform rods about 0°4 g in thickness,
08-1'2 u in length. Cultures several days old show many of the
threads already degenerating ; that is to say, shorter or longer portions
being empty of protoplasm showing only the faintly stained sheath with
here and there indistinet granules in it. But in all specimens made of
however recent a culture there are threads, in which here and there a
bacillus is swollen np into a spherical or oval ball, many times thicker
than the typical element; the number of these enlarged elements is
greater in later than in recent cultures, and the largest of them often
show a wacuole in their centre, or at one side. From these facts it
is probable that these enlarged elements are involution forms (Figures
21, 25, 26, 29).

Preparations made of the colonies grown on the surface of the Agar,
or Glycerin-Agar show the bacilli exactly of the same aspect and
character as those grown in fluid media, namely as threads or else as
large clumps; in these the bipolarly-stained bacilli are very typical and
such clumps resemble in every respect the clumps seen in the bronchial
sputum (Figure 28).

By staining a cover-glass film of the young colonies first with rubin,
and afterwards with methylblue, the sheath of the threads is well differ-
entiated as of pink colour from the polar granules, or the rod-shaped
protoplasm in the sheath. The same result is obtained from the growth
in broth, but the most satisfactory specimens for microscopic observa-
tion were obtained from Agar enltures. We possess specimens from
Agar cultures stained double as mentioued above, and the rod-shaped
character of the elements of considerable portions of a thread is v
strikingly marked by being stained blue in the pink general sheath.

On looking at the threads or clumps of any growth with a mode-
rately high power they are seen to resemble streptococei, but with an
oil-immersion lens there is no difficulty in recognizing the elements con-
stituting the threads or elumps as really being bacilli, the protoplasm
being either rod-shaped and stained uniformly, or else being segregated
as a granule at each end and then receiving the stain at the two poles.

The desecription which we have here given of the character of the
growth in the different media and of their microscopiec aspeel coincides
in every essential with that given by Pfeiffer and Kitisato in their paper
already quoted, except that in the paper of these authors suflicient
prominence is not given to the tbread-like nature of the growth; this
however may be entirely owing to their communication having the
character of a preliminary short account of their resulte,
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Prewmonia connected with Influenza.

In the foregoing description of our eases we have mentioned several
in which pneumonia occurred as a symptom of the influenza attack,
such were :—

(a.) Case 3.—Here the influenza commenced on January 18th; the
patient when admitted on January 25th had severe bronchitis with
muco-purulent expectoration ; and on Febroary 2od, judging by the
rusty sputum the lung affection had developed into pneumonia; this
was more pronounced on Febroary 3rd when dulness at right posterior
base could be distinetly ascertained. On the post-mortem examination
on February 4th (15 hours afier death) the diagnosis of pneumonia
was confirmed. 'There was present a considerable amount of pleural
effusion on the right side, together with a patch of red hepatised lung-
tissue in the right lung. Cover-glass specimens of the rusty sputum
taken on February 2nd showed, as mentioned on a previous page,
almost a pure eunlture of the influenza bacillus, also those made with the
juice of the red hepatised lung contained an abundance of clumps of
the influenza bacilli. But cultivations both of the sputum of February 2nd
and of the lung juice after death revealed the presence of streptococcus,
and the same thing was very manifest in the pleural exudation.
Cover-glass specimens made of this revealed an almost pure culture of
the organisms as is shown in photogram (see Figure 10); and from
the pleural exudation a pure growth of streptococcus was obtained,
similar in many respects to the streptococcus pyogenes. It ought to be
mentioned that the patient had in the right lung an old focus of bren-
chiectasis filled with muco-purulent matter, and it was around this focus
that the pneumonic patech was found; and it is bighly probable that
the streptococei are to be referred to this chronie bronchiectasis. In
view of the great abundance of the influenza bacilli in the rusty sputum
at the onset of the pneumonia it is more probable that this latter was
connected with the influenza bacilli and not with the streptococens, as
perhaps otherwise might be inferred from the experience of Ribbert
and Finkler. The fact that the rusty sputum on Febroary 2nd, i.e.,
at the onset of the pneumonia, contained the Pfeitfer bacilli in almost
pure culture, whereas the streptococei would readily be accounted for
by the existence of an old bronchiectatic focus, leads to the conclusion
that the Pfeiffer bacilli were, with much greater probability than the
streptococei, concerned in the production of the pneumonia. Sections
were made through the hardened pieces of the inflamed lung, and these
were stained with carbolmethylblue. Extreme congestion was present,
the blood capillaries of the alveoli being filled with and distended by
blood ; but no great exudation into the cavities of the alveoli was
observed except in that part which immediately surrounded the
distended bronchiectatic bronchus; here the alveoli surrounding were
distended and filled uniformly with leucoeytes. Ior the rest, in the
congested portion of the lung capillary vessels were found in many
places to be completely blocked by a mass of microbes, so much so
that the masses stained blue formed a sort of solid cast of the capillaries
(see Figures 43 and 44). On examining such casts with an oil-immer-
sion lens they are seen to be entirely composed of the influenza baeilli
densely aggregated, and showing well the bipolar staining; and from
these capillary plugs isolated or small groups of the bacilli extended
also into the surrounding tissue and into the air-cells.

(h.) Case4.—Here the influenza commenced on January 24th and the
patient was admitted on January 27th with distinet pneumonia with
rusty sputum. On February 2nd, the palient having improved since
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On Influenza in  J anuary 29th, the expectoration was less in amount and less rusty, the
Paamenid®d  pneumonic patch clearing up. Examination of the sputum was not
Aspects; by made till February 2nd, but the influenza bacilli were still found
Dr. Klein: present in groups, though their number was small,

(c.) Case 5.—This was an instructive case, inasmuch as the patient
had pneumonia the year before. He was taken ill with influenza on
February 3rd, and was admitted on February 5th, when the sputum
was rusty and there was crepitation in posterior part of left lung.

numbers of influenza baeilli in clamps were found in the rusty

sputnm of February 8th; and on February 9th the temperature having

gzue down to normal, the number of the bacilli was distinetly
ereased.

(d.) Case 25.—Influenza commenced on March 29th. On April 4th,
two days after admission, left pnenmonia was first noticed, and the
sputum was rusty ; the temperature had been high since admission, and
it remained so till the 10th of April. The sputum taken on April 8th
contained an abundance of clumps of the influenza bacilli.

(e.) Case 31 —This was also an interesting case. The patient was
taken ill with influenza on March 27th and on admission on March 30th
pneumonia with rusty sputum was diagnosed. The rusty sputum
taken on March 31st showed an abundance of the characteristic clumps
of the influenza haecilli.

PART III.

(b.)—Experiments on Animals, with the Bacilli of Pfeiffer.
1. Experiments on Rabbits.

(a.) Four full-grown rabbits (Nos. 1, 2, 3, 4), were inoculated on
February 3rd with bronchial sputum of Case 2. This sputum contained
the influenza bacilli in almost pure eculture. For inoculation the
sputum was well shaken up in sterile salt solution, this being rendered
hereby turbid and full of floceuli. About 05 C.C. of this mixture
were injected subeutaneously into the groin of each of the four rabbits.
The result was totally neﬁative, no rise of temperature, the animals
remained lively and fed well.

(b.) Two full-grown rabbits, Nos. 5 and 6, were inoculated on
February 3rd with salt mixture of the sputum of Case 3. This sputam
was also almost a pure culture of the influenza bacilli. The result was
negative, co rise of temperature, the animals remained lively and fed
well,

(e.) Two rabbits, Nos. 7 and 8, were inoculated on February 4th
with =alt mixture of the inflamed lung of Case 3, on the same day on
which the post-mortem examination had been made. The result was
negative.

(d.) Two rabbits, Nos. 9 and 10, were inoculated subcutaneounsly
with salt mixture of bronchial sputum of Case 1, taken on February 5th.
Result was negative.

(e.) Two rabbits, Nos. 11 and 12, were injected on February 12th
directly into the trachea with salt mixture of bronchial sputum of Case
10, taken on February 12th; on this day the sputum contained a great
abundance of the influenza bacilli, though also some few other bacteria
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were present. The result was that after 16-20 hours both rabbits On Iafuenss in
were found quiet, temperature slightly raised 39-1° C.and 39-9° C. pafmuulpﬂ’i"
respectively, aud they did nof feed quite normally. On the day following Jsvests; by

they had quite recovered.

(f) Two rabbits, Nos. 13 and 14, were inoculated on February 5th
subcutaneously with broth culture® of the influenza bacilli of the
sputum of Case 2. The culture was a direct culture from the sputum
of February 2nd, about one Pravaz syringe-full of the broth culture
being injected into each rabbit. The result was negative,

{¢.) Two rabbits, Nos, 15 and 16, were injected with the same broth
culture as in experiment (f) into the vein of the ear, one Pravaz
syringe-full being injected into each animal. The result was negative,
no rise of temperature, the animals were found lively next morning and
had eaten all their food.

(A.) Two rabbits, Nos. 17 and 18, were injected on Febroary 8th
into the vein of the ear ; each with one Pravaz syringe-full of a first
broth subeulture of sputum taken from Case 6 on February ith. The
result was negative.

(¢.) Two rabbits, Nos. 19 and 20, were injected on February 9th
directly into the trachea with broth sub-culture of same spulnm as in
experiment (%), each animal receiving one Pravaz syringe-full ; one of
the rabbits soon (about 15 minutes) after injection was found quiet, and
so it remained for some hours, next morning it was found dead ; there
was nothing abnormal in the lungs or other viscera, cover-glass specimens
of the lung juice and heart’s blood were examined, as also cultivations
of the luug juice and heart’s blood were Estahhahed but the result was
negative; the second rabbit remained quite well after the injection.

(j.) Two rabbits, Nos. 21 and 22, were injected on February 10th
directly into the trachea with a third sub-culture in broth made from
the sputum of Case 2. The result was negative.

(k) Two rabbits, Nos. 23 and 24, were injected on February 10th
subcutaneously with a broth culture established on February 8th from
the inflenza bacilli of the bloed in Case 40. Oune of these two rabbits
was dying on February i3th, it was very emaciated and had a small
abscess, about the size of a pen, at the seat of inoculation ; the right lung
ghowed in its middle lobe an oblong deeply congested patch and the
posterior part of the middle of the left lung was also much congested.
Cover-glass specimens and cultivations were made of the heart’s blood
and of the juice of the congested portions of the lung ; the result was
negative, no bacteria could be demonstrated. The second rabbit
remained well,

(£.) Two rabbits, Nos. 25 and 26, were injected on February 10th
directly into the vein of the ear with same broth culture as in experiment

k.), one Pravaz syringe-full being injected into the vein of each rabbit.

e result was negative, -

. (m.) Two rabbits, Nos. 27 and 28, were inoculated subcutaneously
on February 13th with same broth culture of hlood of Case 40 used in
experiment (&) ; the result was negative.

(i.) Two rabbits, Nos, 29 and 30, were injected on March 28th with
broth sub- culture DE the influenza hamllus from the blood of Case 40

* In all expenwents in which broth culture was used, the coltore was well
shaken up so as to distribute the growth uniformly in the broth.
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The next day; both animals were found quiet, one was killed, and all
its organs looked normal ; examination was made of its heart’s blood
in cover-glass specimens and in culture:—no bacteria could be
demonstrated.

(0.) Four rabbits, Nos. 31, 32, 33. and 34, were injected on April 11th
into the vein of the ear with a second broth sub-culture of the influenza
bacilli of the sputum of Case 31, one Pravaz syringe-full of the culture
being injected into the vein of each animal. The result was negative.

The result of these experiments on rabbits was then nugatory, so far
as evidence of a pathogenic action of the influenza bacili wpon these
animals was concerned. Thus, ten rabbits inoculated subcutaneously
directly with the sputum which contained an abundance of the influenza
bacilli remained perfectly well, while two rabbits, Nos. 11 and 12,
injected with sputum directly into the trachea were found quiet after
16-20 hours after the injection, but had quite recovered during the
second day. It must be remembered, however, that the injection into
the trachea could only be done after operation, i.e., after laying bare
the trachea, and this might account for the slight rise of temperature
and quietness of the animals 16-20 hours afterwards. Equally nugatory
were the experiments with broth cultures. Two rabbits (13 and 14)
injected subcutaneously with the broth culture of the influenza baeilli
from sputum remained well ; in the case of eight rabbits (15, 16, 17, 18,
31, 32, 33, 34) injected directly into the ear-vein with broth culture of
the influenza bacilli from sputum the result was quite negative, and in
the case of four rabbits (19, 20, 21, 22) in broth culture of the sputum
influenza bacilli from sputum, injection into the trachea, produced no
effect upon three out of the four. The fourth rabbit was found dead
next morning, having been quiet shortly after the injection, but the
post-mortem examination showed no sign of disease, and therefore we
are unable to assign any cause for the quietness and for the death of
the animal ; nor were bacilli found in its blood either by cover-glass
specimens or by culture.

As regards the action of the broth culture of the influenza bacilli
from the blood of Case 40, the experiments again gave no information.
Of four rabbits (23, 24, 27, 28) inoculated subcutaneously three
remained well, while in the case of the fourth, which became ill and
was dying on the fourth day after the injection, there was congestion of
some parts of both lungs. Here again no bacilli could be demonstrated
either in the heart’s blood or in the congested lungs, either by cover-
glass specimens or by culture.—Four rabbits injected with broth culture
of the baeillus from the blood of Case 40 directly into the vein of the
ear remained perfectly well.

2. Experiments on Monkeys.

a.) Two monkeys, Nos. 1 and 2, were inoculated subeutaneously in
the afternoon of February 8rd with bronchial sputum of Case 2. The
temperature of both remained normal, at all events there certainly was
not any conspicuous rise. They remained lively and fed well. The
temperatures (centigrade),* taken in the rectum, of the two animals,
Nos. 1 and 2, during the week were as follows :—

: 37°0°C. = 98'6°F. 39'0°C. = 102°2°F

b ’ Eﬂ:fﬁigﬂt “”ﬁ“ﬁ.’:{ 37°5°C. = 99°5°F. | 39°5°C, = 108°1°F
36, BA¥eE Bolies 38:0° C. = 100°4°F. | 40°0°C. = 1040° F
SR TeOuTITee | 38:5°C. = 101'3°F. | 40'5°C. = 104'9° F
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Febroary 8rd - - - — 39 —_ 20-2

i 4th - = - 39-2 396 39-7 39-4

& &th - » - - 39+0 a88-8 39-2 39+0

i 6th - = - ag-7 39:2 300 394

" Bth = = = 38-8 39+2 386 38-8

& 9th - - - 386 358 39-+0 39-0

(6.) Two monkeys, Nos. 3 and 4, were inoculated subcutaneously in
the afternoon of February 4th with inflamed lung (mashed up in sterile
salt solution) of Case 3 after post-mortem examination. The tempera-
ture of the two animals during the week was as follows :—

HNo. 8. No. 4.
M E. M E
February 5th - - - 89-2 39-8 39-3 400
-+ 6th - - - 396 896 39-8 39°6
i T el - -| =92 40-0 388 40°1
i gth - - - 894 49-2 a9-0 33-1
s (| - -| s8s 29-2 29°0 39°4
e i - -1 390 3091 39-2 389

The animals remained guite lively and fed well, so that the transitory
rise of temperature observed in No. 4 in the evening of February 5th
and February 8th, and the rise observed on No. 3 in the evening of
February 8th cannot be ascribed to any serious constitutional dis-
turbance. The ereatures were something refractory to thermometrical
operation, and not improbably some exaltations of temperature ought
to be aseribed to physical excitement on their part.

(e.) These monkeys, Nos. 3 and 4, were then again injected directly
into the trachea with salt mixture made with sputum of Case 10, tuken
on the evening of February 12th. This sputum contained an abundance
of the influenza bacilli and was the one used for injection into the



130

On Influenza in trachiea of rabbits Nos. 11 and 12, previously mentioned., The tempera-
Paamentand  ture of these monkeys was as follows :—

e Koty
No. 3. No. 4.
M K. M. E.
February 12th - - - 398 a9-8 396 396
I T = -1 3944 39-4 39°4 395
S E 4 L el 40°3 — 403
. 15th - - - 394 390-8 304 394
16th - - - 404 39-8 494 39-9
a. 1Mth. - - - 39-8 401 894 40+1
S | E -1 as9 40°4 39°5 40-2
a 10th - - - 400 409 396 408
»  20th - . -] 404 killed. | 396 40°4
»  28n0d - - - - -— 89°6 39+8
T - -l - - 39-2 40°0
- 5 24th - - = = — 39-2 400
SR e . - - — 400 40°2
o R S > - A = 390 29-4

Here then we have on several days a rise of temperature. This was
striking on February 14th in both animals in the evening, it was
equally striking on February 17th, 18th, 19th, and 20th. The notes as
to their general condition state :—they were lively and ate well on
February 12th and 13th, on February 14th both animals are rather
quiet, but would eat; on February 20th in the morning they were
quiet. Monkey No. 3 was now killed ; No. 4 was in quite health
on February 27th and 29th, and on March 1st, 2nd, 3rd, 4th, 5th, 7th ;
on Mareh Sth it was disearded from further observation,

From this account we might be led to conclude that the animals
were distinctly affected by the injection of the sputum into the trachea
and that this affection showed itself on the third day after; but this
conclusion was not borne out by the post-mortem examination of No. 3,
for, on this examination, no visceral disease of any kind could be
detected. Cover-glass specimens and cultivation from heart’s blood
and lung yielded no organisms;: cultures from the kidney yielded
staphylococcus aurens and a streptococens.

(d.) Two monkeys, Nos. 9 and 10, were inoculated subcutaneously
on February 29th with salt mixture of the bronchial sputum of Case 53, -
which, as stated on a former page, contained amongst a wvariety of
organisms, numerous clumps of the influenza bacilli.
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No. 9. No. 10. tliqrr%m:;?r}a‘lm
A — depsctn)
M. E. M. E.
February 29th - - - — 39-1 — 39-2
March 1st- - - 400 39-8 892 39-8
W+ ond pre by -1 390 39°8 306 393
PR | - - - 39-0 396 490 362
. 4th L t -1 38 39-6 dying. -
.. . 5th - - -] s8-8 392 = it
u & 1th = - - 39-2 396 -— —
;i1 Bth - - - 39-2 40-1 — —
- th - - 5 39-3 400 _ —
,» 10th - - -| 39 396 — =

In both animals the temperature taken just before the inoculation was
89-1 and 39- 2 respectively, and thongh there was no very great change
in the temperature of the animals, the general condition was decidedly
abnormal, for in the notes it is found :—

Monkey No. 9, was on March 1st (that is day after inoculation) off
feed and quiet ; March 2nd, not eating well; March 3rd, eating and
lively ; March Sth, not eating well but lively., After this it was and
remained lively and fed well.

It was killed by chloroform on March 10th. No visceral disease of
any kind was found post-mortem. The blood, examined in cover-glass
specimens and in cultivation, proved free of bacteria.

Monkey No. 10 was more markedly abnormal. On March 1st (ie,
the day after inoculation) off feed, quiet, has diarrheea ; March 2nd, off
feed, diarrheea ; Mareh 3rd, eats a little in the morning, but was very
ill in the evening. On March 4th, the animal was found dying and was
killed by chloroform.

Post-mortem on monkey No. 10.* Extensive lobular pneumonia,
chiefly in the centres of the lobes; most of the pneumonia was on the
right side, but some also on the left. The affected portions were in a
state of true red hepatisation with hmmorrhagic patches. The spleen
was dark and firm; the kidneys excessively pale; patches of acute
injection and swelling in the large intestine. Sections through the
hepatised portions of the lung showed the alveoli distended by networks
of fibrin and red blood corpuscles, also many leucocytes (Figures 45 and -
46). .

Cultivations made with the heart’s blood yielded, in one out of four
broth-tubes, a white scanty grannlar deposit, which in stained ecover-

—

* Observation of this animal and its pathology and bacteriological examination
were made wholly by Dr. Andrewes,
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lass specimens was seen to be made up of minute baeilli, and Lhese
Ehﬂwed conspicuous bipolar staining. Cultures of the spleen and
kidney remained sterile.

Sections through the hepatised lung of this monkey (No. 10), stained
in carbolmethylblue, showed continuons masses of minute bacilli
present in some capillaries and small veins, and also in the tissue
around. These bacilli were of two sorts; the one being exactly like
the Pfeiffer bacillus which we have learned to associate specifically with
influenza ; the other having separate and definite characters of its own,
to be presently described. This latter bacillus was present everywhere
in the section ; it showed itselt’ abundantly in cover-glass specimens of
lung-juice (Figure 35), and eould easily be grown unmixed with any
other kind of baeterium in eulture media. Tt proved to be pathogenic
to mice; in this respect as well as in its microscopic characters differing
from the organism of influenza,

(e.) Four monkeys, Nos. 19, 20, 21, and 22, were inoculated sub-
cutaneously on Mareh 81st, with a salt mixture of the rusty sputum of
Case 31. This sputum, as mentioned on a former page, contained on
that day an abundance of the influenza bacilli. The temperature just
before the inoculation was :—No. 19, 39-4; No. 20, 40-2; No. 21, 40 ;
No. 22,40 ; and the record of subsequent dates was as follows :—

No. 19, No. 20. No. 21. No. 22.

M. E. M. E. .1 E. M. E,

April 1st - -| 389 | 387 | 40:0 | 39-0 | 403 | 40-2 | 40-0 | 400
o 2nd . - | 39-2 | killed,| 39+6 | 39-8 | 39+7 | 39-4 | 39:0 | 40-0
o TN Tl -1l — | — |39:0|killed]39-1|39-4]29-3]|39-4
LY B -l — | — | — | — |396)|39°4]39-2]|386
. 6th " | — | = | = | — ]|39-4]|40-2])38-9|3594
o IR T =] =] =1 = |sos|s0u)sr0]a0s
o iRty b -l — | =] = | — |398) 40-9]39-6 | 39-2
» 9th - =1 = —_ —_— — | 89-7 | killed.] 89-7 | killed.

As regards the general condition. On April 1st, the day after
inoculation, all four animals were lively and were feeding well. On
April 2nd all were lively and eating well, and on subsequent days till
they were killed were in apparently perfect health.

Monkey No. 19.—On April 2nd in the morning this animal suddenly
developed extensive and marked edema of the skin of the face and
neck, and therefore it was killed.

Strange to say one of the two attendants had on that day a similar -
cedema ; this, however, passed off the next day.

On post-mortem examination, the heart-cavities of monkey No. 19,
particularly on the right side, were found filled with a dense clot. As
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the animal had been killed by chloroform and the post-mortem had
been made immediately as the heart stopped, it secmed possible that
this clot had been formed before death; and the nature and extent of
the clot agreed with this suggestion. All viscera looked normal.
Culture of the heart’s blood yielded cocci, one of the tubes inoculated
with the wdematous fluid of the skin of the face yielded a streptococcus,

Monkey No. 20.—Killed April 4th. All viscera mormal. Cultures
sterile. .

Monkey No. 21.—Killed April 9th. A few petechim in lungs, but
no organisms in cover-glass speeimens or cultures. ,

Monkey No. 22, —Killed April 9th. Viscera normal, no organisms
in cultures, :

(f.) Two monkeys, Nos. 11 and 12, were injected on February 29th
directly into the trachea with salt mixture of brouchial sputnm of Case
53, the same as was used on February 29th for subeutaneous inoculation
of monkeys 9 and 10, The temperature before injeetion was 389 and
40+ 5 respectively.

“ e - B e ————

No. 11, No. 19.
 TATHON (N - M. .| 7]
Mareh 1st - . . -] 890 | 398 392 | 390
» 2nd - . -1 894 | 400 89:6 | 39-9
2. Hed! - = -| 395 400 293 i 206
ot drhe - - -| 892 40°2 39-0 | 39°8
»dth - - 292 29-8 392 | 20+8
.  Tth A Z | 892 899 59-5 i 402
» 8th - - -1 396 400 395 398
» 9th - - - 30°5 40-0 39+5 I 398
. l0th - - o 89-8 9.7 i 40°3
,» 11th . : -| 396 401 30¢6 | 308
» 12th 2 -1 390 40°0 38°6 | 393
»  ldth - = £ 290 400 g0 | 4002
, 15th - - -1 393 4071 3906 : 40°0
. 16th E : =l s0-B 40-4 895 | 4071
v 17th : = -] =298 40° 4 40+1 | 4074
» 18th - - - aa-7 | Teilled. 30:5 | lalled.

- e — ————

As regards the general condition of the animals the note book says
the following : —
March Ist., é.¢., the day after injection, both animals off feed and
quiet,
E 75719, K
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on Influenzain  March 2nd. Both off feed in the morning, but atealittle in the evening.

ita Clinical and » - drd. Both are lively and eat well.
P“n;,."a"ﬂgl » 4th. Both seem rather quiet but eat,
Dr, Klein. »»  oth. Both rather quiet ; eating fairly well.

»  Tth. Both rather quiet, off feed.
»  Sth. Still quiet and off feed.
9th. In the morning a little livelier, but do rot eat well;
the evemng rather quiet. ;
March 10th, Still quiet, but eat a little better.
. 11th. Livelier, have eaten better.
» 12th. Both off feed and quiet.
»  l4th. Still quiet, but have eaten well,
»»  15th. Have not eaten much but are fairly lively.
»»  16th. Of feed, very quiet.
»  17th. Off feed, very quiet.
18th. Have not eaten anything and are very quiet. Killed in
the afierumm
Post-mortem examination. In both animals no abnormal condition
in any of the viscera ; blood cultures remained sterile.

) On February 10th six monkeys were injected with broth culture
directly from the blood of Case 40; two, Nos. 5 and 6, each
receiving one Pravaz syringe-full directly into the trachea; and four
others, Nos. 7 and 8, with Nos. 1 and 2 (discarded from experiment (a))
receiving each one Pravaz syringe-full subeutaneously. The tempera-
ture of these six monkeys was as follows :—

Neo. 1. No. & Ko, & No, i, Ko, 7. Ko, 8.

nf.if.. M| RB|M|ER|M | E [ M| E[M|E
Februnry 10th - | &0°3 | 80°2 | 30°0 | 50"4 | 30°4 | 30-2 | 30v0 | 38°8 | 39°2 | 39-2 | as"s | s0-2
1th - | 20-2 | 380 | 494 | 2006 | 802 | 3003 | 39-4 | 302 | 39-G | 99-4 | 3002 | 30%4

w  12th - | 38°8 [ 309 ) 3874 | 4070 | 3070 | 50-2 | 59-4 | 396 | 89°2 |infra | 3074 | 308
w 18fh - (392 [40c1 ]398 |37 |sas |sos]ss|ses] — | — |0z a0s
= 14th - | 3001 | 897 da'g | a7 — (a7 — (5| — | — | — |40
15th - | 4000 | 395 | 40°7 killed | 308 | s 30 | 396] — | — | 358|302

w M6th -jaalsee] — | — |s02|s0G)sse|sws] — | — |84 20
i Tth - |3s'0|aa0] — | — |oo2|d01]soe a1 — | — | 20023
w 18th -|8s |ses] — | — Joes|sesfsoc0ofs0 | — | — ]380 8000
w  Mh -f8e3|ses] — | — Jaocs | s09|s0a as| — | — 891 81

As regards the general condition, there was nothing abnormal noticed
on the 11th and 12th February. On Fehrum*}' 12th mnnl:ey No. T was
killed by an accident. On the 13th, in the evening, Nos. | and 2 were
rather quiet; on February 14th, Nos. 1 and 2 were lively, but 3, 6,
and 8, were rather quiet, all six of them feeding well. On February
15th, 'No. 2 appeared ill ; quiet, and 1efusing %ﬂﬂf] it was therefore
k!llcﬂ and on post-mortem examination, all its viscera were found
noru;a] and cultures made from heart’s blood and kidney remained
sterile.

Up to February 22nd, Nos 1, 5, 6, and 8, were lively and fed well ;
but on that date monkey No, 6 was found 1ll being quiet, off its f'eed
and having diarrheea ; 1t was killed. Upon post-mortem examination




135

the only lesion found was inflammation and uleeration of the colon, On Influenza in

Blood enltures yielded streptococei, also staphylococeus aureus; culture ?;f{gﬂ,‘:;'\.[”l

made from lung found to be sterile, ﬁipq.i:_:ﬂl.s: Iy
Monkey No. 8 was killed February 26th. All viscera healthy. ==

Nos. 1 and 5 were discarded, being in perfect health.

(h.) Two monkeys, Nos. 23 and 24, were injected subeutaneously on
April 5th with broth sub-culture of influenza bacillus of blood of
Case 40, The result was #il. Theve was nothing sabnormal noticed as
regards temperature, liveliness, or feeding. The animals were killed on
April 11th, when all viscera were found normal; bleod cultures
remained sterile.

The inferences then to be drawn from these experiments on the mon-
keys are as follows :—First, the condition of temperature in the various
animals before and after inoculation were not such as to allow of any
couclusion about thei ailments, since in several instances the tem-
perature before the experiment was abnormally raised (probably for the
reasons already suggested), whereas, after the experiment the tempera-
tnres fluctuated so mueh and were so irregular that no definite insight
could be gained from them as to the health of the animals.

Secondly, we are not justified in concluding from the observed quiet-
ness and refusal of fuood that the animals were really ill, since in
several instances of animals in this state post-mortem examination
gshowed no abnormal condition in any of the viscera (Nos. 2, 3, 11,
12, 20, and 23), while the blood was free of any microbes.

Thirdly, as to any inferences derivable from post-mortem observations,
in several instances bronchial sputum containing an abundance of the
influenza bacilli was used for injection:—Nos. 1, 2,3, 4, 9, 10, 11, 12,
19,20, 21, 22, OfF these the only animals which ghowed anything
abnormal post-mortem were Nos. 10, 19, and 21. Of these again,
No. 19 showed normal viscera, though three days after the injection it
developed an cdematons swelling of the skin of the face, from which
cedema nothing but a streptococeus was demonstrated by cultivation.

In No. 21 there were found on post-moriem a few petechiz on the
lung, but no organisms could be demonstrated. So there remains one
animal only; No. 10, which had well-marked organic disease, in fact
pneumonia. We have seen that two kinds of bacilli were present in the
inflamed lung of this animal ; first, a species which was not the Pleiffer
baecilluz, and which will be further considered in the sequel, and
serondly, quantities of the Pfeiffer bacilli, which are so habitually
present in the sputa of human influenza. In this monkey the pneu-
monia may have been related to the one or to the other form of bacillus.
As regards the monkeys inoculated with broth culture of the influenza
bacillus derived from the blood of Case 40, the only one which on post-
mortem examination showed an abnormal condition was No. 6, which
was affected with inflammation and ulceration of the colon after
tracheal injection ; but it is impossible to say whether this was produced
by the inoculation of the culture. To sum up:—Amongst the twelve
monkeys injected with bronchial sputum one only showed definite
disease of the lungs, and there the Pleiffer bacillus was present; and
amongst the eizht monkeys injected with the broth culture none showed
disease of the viscera, except one (No. 6) having ulceration of the
colon of doubtful nature,

The bacillus exceptionally observed in the inflamed lung of monkey
No. 10 has been the subject of more particular study. It wasdemonstrated
by Dr. Andrewes in the cover-glass specimens, and in the cultures made
with the juice of the inflamed parts. The bacilli, which for the sake of
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On Influenza in  TeCOgNition we will at present call the *“ monkey-pnenmonia " bacilli, were
its Clinical and ~ cultivated through many sub-cnltures by Dr. Andrewes; their morpho-
P,::““"{"ﬁ'}ﬁ“‘ logical and cultural characters are described by him as follows (see
D lain Figures 36, 37, 98, 39, 40, 41, 42) ;:—

** In sections of the original lung, and cover-glass preparations of the
lung juice, the bacillus was present in groups of extremely minute and
short rods, with a tendency to hiﬁclar staining (Figure 35). In cover-
%]ME preparations it stained with great difficulty—best in carbol-blue.

n sections of the lang the best resuliz were obtained with gentian violet.

I broth at 37° C. In 24 hours the broth becomes hazy, but there is
as yet no deposit and no scum on the surface. A peculiar shimmeri
effect is produced on shaking the broth. At this stage the bacilli are o
eonsiderable size, varying from 24 to 1'6x. in length, and about 0-64a.
in breadth (Figure 36). ’%hey are often somewhat fogiform, rounded at
the ends, or sometimes pointed, and the protoplasm shows not infre-
quently a tendency to vacuolation, so that sporing iz simulated. The
bacillus is motile, but not strikingly go ; occasional spinning movements
are zeen in a few baeilli, but tie majority exhibit only Brownian
movement.

** After the second day at 37° C. the broth shows a little scum round the
surface where it isin contact with the glass, and by the third day there is a
deposit of whitish floccolent material at the bottom, which gradually
increases. The broth becomes increasingly turbid, and eventually a slight
gcum spreads over the surface.

“ After the second or third days specimens of the broth show a number
of emaller and shorter bacilli among the rest. The original large forms
gradually decrease, and at the end of a week are very few. The large
forms sometimes oceur joined end to ena in short chains (Figures 39,
and 40) ; the smaller forms frequently form long chains of bacilli, in
which a tendency to bipolar staining is found. The chains occur chiefly
in the deposit, and are more abundant in some cultures than in others,
mostly g0 in those with most deposit. 1 was at first inclined to believe
that I was dealing with a mixtore of two different organisms, but
numerous sub-cultures, both fractional and by plate cultures, failed to
confirm this idea. The chains eventually break up, and after & week
or ten days the culture consists mainly of isolated short bacilli.

“0On Agor-Agar at 37° C. the bacillus grows rapidly. Streak cultures
show a semitranslucent growth in 20 hounrs, whitish in reflected light,
which in two days has become opaqgue, white and somewhat porcellanous
in aspect. It does not attain W;LEMt thickness, and here and there
spreads in a dendritic manner at edge ; bui it never spreads far from
the original strenk. The bacilli grown thus on Agar-Agar differ strikingl
from early broth emltures, being far smaller and shorter (Figure -
Measurements give a length of 8 to "4p, and an average breadth of
‘4. The larger number are almost coecens-like in form, but with them
are o few larger und more deeply stained ones resembling the broth
type. Agar-Agar cultures, three weeks old show the same minute forms
with E few larger ones. Cultures retain their vitality for at least several
months.

* On Gelatin at 20°-22° C. the bacillus grows more slowly (Figures
41 and 42). Sorface cultures made by rubbing a platinum wire dipped
in a dilation of the bacillus material over the surface first show pin-point
colonies on the third day, and by the fifth day they attain size of
#mall pin heads. The colonies are transparent, bluish by reflected, :
brownish by transmitted light, and resemble droplets of gum. In ten
daye they reach a diameter of about one-sixth of an , and never
exceed this. They remain circular and nally become opaque and
whitish ;. the superficial layer of the tin becomes turbid in old
enltures.  Streak eultures on gelatin show a just perceptible transparent
gummy growth in 24 hours. The growth undergoes changes similar to
those occurring in isolated colonies, the streak form is préaurveﬂ,-'uu_ﬁ
does not attain a greater breadth than a quarter of an inch. The semi-
translucent gummy growth changes in old cultures to an opague white,
while the superficial layer of gelatin becomes turbid.
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“ Btab-cnltures in gelatin grow feebly along the stab and more vigo-
rously at the surface; the organism is distinetly aérobiotic.

“ Grown on gelatin the bacilli are small and short, their average length
being to their breadth as two or three to one (Figure 37). They are slightly
less coccug-like than on Agar-agar, and arenot quite so minute. Oceasional
motility is seen. Long threads are present here and there. In later sub-
cultures on gelatin, many of the colonies assumed a more spreading
manner of growth. Some doubts were entertained as to whether I was
not dealing with two different organisms. Sub-cultures in broth from the
more gpreading colonies yielded more and larger chains of bacilli than
those from the typical colonies. But mumerous experiments failed to
establizh any permanent and essential distinction between the two forms,

* On potato the bacillns grows vigorously. When kept at 37° C. a
strong brownish growth is present in 24 hours, and in a few days forms a
thick spreading moist layer of a brownish pink or flesh colour. When
kept at 20° C. the growth is slower, but eventuslly assumes the same
brownish pink tint. The bacilli on potato are of very uniform size and
ghape, larger than on gelatin, averaging in length as compared lo breadth
about three to one. But they are neverso large as in early broth cultures.”

Dr. Andrewes, with his various cultures, carried on a numbear of inocu-
lation experiments, and reports concerning them as follows :—

{(z.) Two monkeys, Nes. 13 and 14, were inoculated subentaneously on
Malnrch 19th, with broth culture, one syringe-full each of a two days old
culture.

No. 13 became ill a day or two after inoculation, diarrhcea, but no
fever, then got better. It was killed on March 16th. Post-mortem :
Immense hemorrhage into lungs, chiefly the right lung, locking like

neamonia ; but the edges of the langs were of normal colour. Examined
in sections, no hepatisation could be seen, only hamorrhage. Cover-
glass specimens of lung juice showed numerons bacilli exactly like those
of the lung of monkey No. 10, Other viscera looked normal, except for a
large subperitoneal ecchymosis in the liver. Cuoltures of the lung and
heart’s blood remained sterile.

No. 14 remained well. Killed on March 19th. All viscera normal.
Cultares of heart’s blood remained sterile.

(b.) Two monkeys, Nos. 15 and 16, were inoculated subeutaneously on
March 9th, with a salt mixture of an Agar cultare.

No. 15 was killed on March 19th. Visceranormal. Cultures of heart's
blood and lung remained sterile.

No. 16 was quiet and off feed, but no fever. Was killed March 22ud.
Lungs showed several (abont six) small congested patches, deep red.
Cover-glass specimens showed a few baeilli like those of the lung of
monkeys Nos. 10 and 18, Other visceran normal. Two Agar cnltures made
by rubbing over the slanting surface a bit of the monkey lung, yielded
each one colony of the typical monkey pnenmonia baeilli.

{c.) Two monkeys, Nos. 17 and 18, were inoculated subcutaneously on
March 16th, with lung tissne of monkey No. 15.

No. 17 remained quiet, and off feed. Killed on March 23rd. Lungs
looked normal, but there were in one some firm patches of %reyish trans-
lucent infiltration. Cover-glass specimens showed bacilli like those of
monkeys Nos. 10 and 13. Other viscera normal, Culfivations from
blood and lung gave no results.

No. 18 remained well. It was killed on March 21st. All viscera normal.

{d.) Two mice, Nos. 1 and 2, inoculated subeutaneonsly March 5th with
an emulsion in salt solution of a one day old Agar culture from the lung
of monkey No. 10,

No. 1, white mouse. TIl after two days, found dead March 10th.
Heart blood contains many bacilli resembling those in monkey’s lung, cul-
tares yielded pure monkey-pnenmonia bacilli in great abundance, Lungs
intensely engorged; deep red, but not actually hepatised. Lung juice
contains very numercous baccilli. Cultures yielded pure monkey-pneu-
monia bacilli in abundance. General peritonitis; flakes of lymph on gut ;
numerons baeilli in cover-glass preparations. Spleen large and dark.
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No. 2, black and white, Ill after two days, then got rather better.
Found dead March 14th, probably died on 13th. Heart blood contains fair
numbers of bacilli., Cultores gave two sorts of colonies, (a) the monkey

neumonis organism, and (5) a spreading growth not unlike the Middles-
Emu;;h organism, with much gas production (which monkey pneumonia
never gives). Lungs intensely congested but not hepatised. Lung juice
contains abundant bacilli. Cultares yielded the two sorts of bacilli, but
mainly the spreading Middlesbrongh-like form. (General opacity of
peritonenm, turbid flnid. Guts distended. Spleen large and dark.

(2.} Two mice, Nos. 3 and 4, inoculated March 29th with pure broth
cnlture of the monkey pnenmonia bacillus from monkey No. 101?

No. 8. Ill on March 3lst, found dead April 1st. Heart blood contained
numerons bacilli in groups. Cultures gave pure monkey pneumonia
colonies in abundance, long strings of bipolar bacilli in broth. Lungs
intensely engorged, lung juice swarming with very uniform short bipolar
bacilli. Gave pure monkey pnenmonia colonies in large numbers. No
definite peritonitis, but peritoneum is moist and tarbid looking. Stomach
full of bubbles.

No. 4 died gome days later but was not examined.

(f.) Two guinea-pigs, Nos. 5 and 6, inocalated subcutaneously on March
18th, each with a syringe-full of an albumin broth cultare of monkey
pneamonia. Both remained perfectly well.

(g.) Three rabbims, Nos. 7, 8, and 9, inoculated subcutaneously March
9th each with a syringe-full of pure broth culture of monkey pnenmonia
from monkey No. 10.  All remained well, but one of them (rabbit 1) was
quiet on March 16th and was killed. All organs normal. Cultures gave
no result. The others were never ill.

(h.) Two rabbits, Nos. 10 and 11, inoculated intravencmsly with a
broth calture of the organiam of monkey-pneumonia from heart blood of
monse 1 on March 11th (first day after the mouse had died). One rabbit
bad a eyringe-full into the ear vein, the other half a syringe-full. Both
remained healthy.

(i) Two rabbits, Nos. 12 and 13, inoculated on March 28th each with -
a gyringe-full of a broth culture of monkey pnenmonia from monke
No.10. Next day blood was drawn from each, and cultures made. Ine
case a colony of the bacillus of monke -]p::l.dnnmuniﬂ- grew, but only one.
After three days one rabbit (12) was killed. Organs healthy. Cultures
gave no result. Rabbit 13 remained healthy.

From these experiments it follows then that the bacillus isolated by
Dr. Andrewes from the lung of monkey No. 10 has a pathogenic action
and produces in monkeys and in mice a hsmorrhagic affection of the lung,
which especially in the mounse proved fatal. On guinea-pigs and rabbits it
had no effect.

We conelude then from the experiments on the rabbits and monkeys
detailed on former pages that by making use either of bronchial sputum
of influenza cases containing an abundance of the Pfeiffer’s influenza
bacilli, or of cultures of these baeilli, and by introducing such materials
under the skin, or into the trachea, or by direct injection into the vein
(rabbits), it has not been practicable to arrive at any definite production
of influenza disease in monkeys or in rabbits. Only iu one monkey
out of 18 was a definite disease of the lungs produced by such injection,
and there (but in company with other bacilli) clumps of influenza
baeilli were found ; while, out of 30 rabbits injected with like materials,
there was no single instance of a disease recognizable as influenza in
naturs having resulted from the experiment.

Now the question has repeatedly been raised, and indeed has been
repeatedly answered in the affirmative, viz., whether the disease influ-
enza,” such as prevailed in this country, on the Continent of Europe,
and in most other parts of the world in 1889-1890 and in 1891-1892 is
a disease to which also the domestic and other animals are subject.-
It has been particularly asserted that in this country the influenza was
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common amongst horses antecedently to and during the prevalence of On Influenza in
influenza in man. Our own experiments have not indeed extended ﬂtﬁﬂg‘;ﬂﬁm
to horses. We have not thought ourselves justified in incurring the Aspects: by
large expenditure wanted for the purchase of healthy horses, unless M
there were primd fucie grounds for regarding these animals as having a

liability more than other animals to suffer under the disease which

affects the human race ; and we have failed to get any indication of any

such probability. The popular notion appears to rest on no better

ground than that the name “influenza ” has often been given o a con-

tagious febrile catarrhal affection in horses which, owing to its febrile

character, the great weakness that follows it, and the congestion of the

nasal and conjunctival and bronchial membranes bears a certain resem-

blance to what we sce in the veritable influenza of man. This epidemic

dizeaze amongst liorses, however, has been frequently known to prevail

in years when influenza in man did not prevail. In Germany this

febrile disease of horses is well known, and is not confused with the

influenza of man.

But though we have not made intentional experiments upon horses or
other animals beyond those mentioned in these pages, we have not the
less been on the watch during the time that we earried on our inguiry
(February to April 1892) for indieations of any influenza like disease
affecting the lower animals. We could not get evidence of herses heing
affected with any complaint identical with the influenza in the human,
nor as to other animals which live amongst human habitations, are we
aware of any evidence proving that amongst them influenza or any
similar disease was rife during the periods of the influenza epidemic.
Under these circumstances we have made inqguiries at the Zoological
Gardens in London, and Mr. Beddard has kindly given us the facts as
to the condition of illness and deaths amongst the mammals kept there.
From his record we learn that the incidence of disesse and death at
the Zoological Gardens was not unusually beavy during the years of
the influenza epidemic in the metropolis. As regards the monkeys
in particular, kept at the Zoologieal Gardens, we also understand
from Mr. Beddard that no inereased sickness was observed amongst
them during these periods. The fact conforms with the results from
our experimental observations on monkeys above recorded. It can
hardly be supposed that if monkeys were, as a class, susceptible to the
infection of human influenza, the creatures living in the monkey-hounse
of the Regent’s Park, frequented by many thousands of people a month,
while influenza was abundant in the London population, would have
kept free from the complaint.* And from the general experience of the
Gardens of the Zoological Seciety, it would appear that few mam-
malia can share with the huwran subject a susceptibility to epidemic
influenza. At all events, few o1 them are liable to receive the infection
by the method which habitually obtains in man, through the respiratory
passages,

Conclusion.—The researches now recorded have afforded certain affir-
mative results, as to the microphytic elements of influenza : they are
such as may be presumed to be constant in influenza ; and they are in
full agreement with the results obtained by Pfeiffer and Kitisato, Our
investigations have shown a bacillus having peculiar morphological and
cultural characters, always abundantly present in the bronchial secretion

* At the time when our experiments were made upon monkeys, in the hope that
these animals might show the same susceptibility to influenza infection as that
a;]:ébittd by men, we were not in possession of the experience of the Zoological

ardens.
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ETIOLOGY OF INFLUENZA.

PLATE I.

Fis. 1.

Reproduced from a photograph® of a cover-glass specimen of blood from

case No. 47. Numerous minute bacilli are to be seen smongst the red
blood disce.

Fic. 2.

Reproduced from a photograph of a cover-glass specimen of the same
blood that is represented in fig. 1.

Fiz. 3.

Reproduced from a photograph of a cwer-glass specimen of bload from
case No. 33. :

Fie. 4*
Another specimen of blood from case No. 33.

* The J]m‘tﬂump]m ﬂlmtrntmg this rnpm't- are, except when otherwise stated, Mr. E. C.
Bousficld. The magnifying power iz, unless specially mentioned, 1,000, Al r(:p uetions of
phuluﬁmphﬂ are by the Avtotpye Company.

E 75719,






PLATE II.
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Fia. 5. FiG. 6.










PLATE III.
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ETIOLOGY OF INFLUENZA.

PLATE IIL

Fia. 5.
Reproduced from a photograph of a cover-glass specimen of bronchiul
sputum from case No. 3. The sample exhibited influenza bacilli almost in
pure culture.

Fig. 10.

Reproduced from a photograph of & cover-glass specimen of plewral
eeudation from ease No. 3. It sh.ws one large endothelial plate, and
numerons streptococel.

Fie. 11,

Reprodoced from a photograph of a cover-glass specimen of bronehiol
gpalum from case No. 1. The specimen showed capsulated Lacilli of
Friedlander; with various other bacteria, amongst them largs numbers
of the minute influenza bacilli.

Fiz. 12,

Reproduced from a photograph of a cover-glass specimen of Urenehio
sputum from case No. 2, One lencocyte is here seen inclosing within its
protoplasm numerouns influenza bacilli.

L2
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Fic. 18.

Fis. 19.

PLATE V.
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ETIOLOGY OF INFLUENZA.

PLATE V.
Fie. 17.

Reproduced from a photograph of a eover-glass specimen of bronchial
sputum_ from case No. 53. Various speciez-of bacteria are here secn,
among them a few influenza bacilli.

Fig. 1_8,

Reproduoced from a photograph of a cover-glass specimen of bronchial
gputwin from case No. 31. The influenza bacilli are here almost in pure
culture.

Fie. 19

Reproduced from a photograph of a cover-glass specimen from an
artificial culture in beef broth of influenza bacilli derived from the bronchial
gputum of case No. 5¢. The influenza bacilli are here seen forming long
chains.

Magnifying power 333.

Fie. 20.
Represents the same specimen more highly magnified (1,000).






PLATE VI.
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‘16, 22.

Fig. 21.

Fic 24,

Fic. 23.
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ETIOLOGY OF INFLUENZA.

PLATE VIL

Fie. 25,

Reproduced from a photograph of a cover-glass specimen from an dgar
sub-culture of influnenza bacilli derived from the bronchial sputom of case
No. 31. A few enlarged involution forms of the bacillus are here seen,

Fic. 26.

Represents another specimen taken at a lafer date from the Agar sub-
culture referred to under fig. 25. Involution forms of the baecillug had,
when this specimen was taken, become more numerous,

Fie. 27,

Reproduced from a photograph of a cover-glass specimen from a broth
culture of influenza bacilli derived from the blood of case No. 40. The
influenza bacilli are in chains.

Fis. 28.

Represents a specimen from an Agar sub-culfwre of the same blood
(c=se No. 40).
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PLATE VIIL










PLATE IX

Fis. 31.
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ETIOLOGY OF INFLUENZA.

PLATE IX.
Fig. 30,

Reprodoced from a photograph of colonies of influenza bacilli on the
surface of Agar set slantingly in a test tube, as seen by reflected light.
The fluid which has graritated to the bottom of the test tube is seen to be
clear, except for a fine flccenlar precipitate from the growth.

Magnifying power, 2.

Fie. 31.

Represents the above colonies as seen by transmitted light ; the test
tube being in this case inverted.

Magnifying power, 4.
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PLATE XL

Fric. 35.

Fre. 37.










PLATE XIT.
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