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AUTHOR’S PREFACE

THE title and sub-titles of this work indicate its scope and
the general character of the anzemias with which it deals.
For reasons which will appear in every chapter and almost on
every page, I have definitely abandoned the use of the term
“pernicious” for any form of anzmia, and have done so out of
regard for the patient and in the interests of Clinical Medicine.
For, as will be made clear in a section of this work (Part IV)
to which I specially invite attention, this term connotes
nothing but confusion—historical, clinical, etiological, patho-
logical, diagnostic, prognostic and hamatological—without its
equal in the history of any disease or group of diseases.
I have given the severe disease known to English observers
as Addison’s anaemia the position amongst Infective Diseases
to which it is in my observation entitled, and the title
‘¢ Addisonian,” which connotes it and nothing else. The title
“ Septic”’ has been selected as the most appropriate one for
purposes of etiological characterization and treatment, to
denote those anamic conditions which most resemble the
Addisonian anzmic disease and are most commonly mistaken
for it. For the etiological factor common to them all, which
gives them their resemblances to each other and to Addisonian
anzamia, 15 septic infection. Their relationships to each other
and to Addisonian anzmia are represented schematically in
the Frontispiece.

The conditions here dealt with are very entangled in
their history and obscure in their characters. 1 have en-
deavoured at every stage by every possible means to make
them clear to my readers. Wherever possible I have grouped
the facts—historical, clinical, etiological, pathological or other-
wise—in tabulated summaries, or represented them graphically
by schemes, maps, charts, and plates. The history of their
observation and interpretation is dealt with in full detail, and
a full bibliography, extending to some 400 Papers, is appended,
up to the year 1903, when this work was commenced.
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of infective nature, and that the seat of this infection in by far
the largest proportion of cases is the alimentary tract. This
outcome is of no mere pathological interest. On the contrary,
it is of the utmost practical importance. Both classes of facts
afford indications in the treatment of these diseases which are
daily yielding, in my experience, better and better results, and
are destined as they become more fully recognized to remove
from most of these anamias the characters which have
hitherto given them their severity.

In inviting the attention of readers to the curious—and at
parts dramatic—story of the observation and interpretation of
these anzmias, as it is here gradually unfolded, I would only
add one further prefatory remark.

So far as Addisonian anzmia is concerned, it is a story of
steadily increasing recognition of its individuality, in spite of
the persistent efforts on the part of observers to fuse it with
other anzemias or ignore it altogether. So far as allied forms
of anamias are concerned, it is a story of “ pernicious” con-
fusion, with many figures on the stage, much movement,
crowded action, numerous scenic changes, many excursions
and alarums, and not a few dramatic situations behind the
scenes unobserved by the onlookers. The author, who may
claim to have been both before and behind the scenes for the
past twenty-one years, has endeavoured to make some of these
latter known for the first time. The attention of the profession
is invited more especially to the singular history of the original
and erroneous identification of Addisonian anzmia with
Biermer's “ progressive pernicious anaemia” —described in
chapter x ; to the character of the cases termed * pernicious”
on which Professor Ehrlich made his first blood observations
—described on p. 168 ; and to the singularly misleading
etiological and hzmatological traditions, which in conse-
quence of these observations have for the past thirty to forty
years gathered around the unhappy and unfortunate name of
‘“pernicious " anamia.

103 Harley Street
November 1908.
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ADDISONIAN ANZEZMIA

PART I
THE"PROBLEMS OF THE DISEASE

CHAPTER 1

INTRODUCTORY.

Few diseases, from the very outset of their history, have been
wrapped in such mystery as this severe disease. Its chief feature
—its very essence—as first observed by Combe (1822), and origin-
ally described by Addison (1855) under the title of * Idiopathic
Anzemia,"” was the mystery of its origin—its occurrence * without
recognizable cause whatever—without any lesions which could
properly or reasonably be regarded as the causes of such serious
consequences.” Twenty, thirty, and forty years later, in spite of
extensive observations, representative observers have held that
this mystery applies even to its clinical and pathological features.

Writing in 1878 and 1891, Professor Eichhorst, a representative
German observer, thus characterized it :—

“The clinical picture presented by the disease shows
no special features ; these are only results of the anzemia,
and can therefore be met with in other forms of anzmia.
One is therefore not justihed in diagnosing it from the
clinical features alone (1878). . . . The clinical picture
is dependent only upon the degree of anmemia ; specific
symptoms independent of the want of blood scarcely occur.
All the clinical changes depend upon the poverty of the
blood, including the fever and the nervous symptoms, the
former caused by irritation or perhaps paralysis of the heat
centres, the latter on similar causes, more rarely on hzemor-
rhages (1891) . . . None of the anatomical changes are
peculiar to the disease ; they are merely the results of the
anzmia. One cannot diagnose the disease from the
anatomical changes alone.” (1878.)
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however caused, take on its features provided only that it grows
steadily worse, proves unamenable to treatment, and terminates
fatally 7

Nosology. and Eliology.

The problem which the disease has continued to present
throughout its whole history was never more clearly stated than
in the words of its first observer, Dr. Combe (1822), viz. :

“A very peculiar disease. . . . Unfortunately, how-
ever, such is the allowable diversity of opinion on most
medical subjects, that it is very possible that the following
case (disease) may be viewed in different lights, and receive
different appellations ; and while some may be disposed to
regard this anamia as constituting a morbid state sus generis,
others may consider the defect in the red circulatory mass
(so extreme that every organ in the body, with the single
exception of the spleen, was deprived of its red blood), as
an accidental and occasional circumstance denoting some
peculiar change in the assimilative powers, the primary
stages of which we have been unable to detect. Doubtful
myself which of the two opinions may be the most correct,
I shall do little more than state correctly the phenomena
of the case, and minutely the appearances presented on
dissection. One remark only I may at present offer, that
if any train of symptoms may be allowed to constitute
anemia a generic discase, the following may be considered
an example of it in ils most idiopathic form.”

No less dehnite was the attitude assumed by Addison. In his
earliest communications (1849), as in his later (1855), there is from
first to last no obscurity as to the precise limits of his knowledge,
the relation of his observations to those of others, or the exact
view which he took of this anmmia. The chief feature in this
disease which arrested his attention was its occurrence

“ without any discoverable cause whatever . . . apart
from the usual causes of the ansemic state, and without

any organic lesion that could properly or reasonably be
assigned as the cause of such serious consequences.”

The main character of the original English conception was,
thus, the necessity of separating this particular anzemia from the
common forms of anmmia producible by various causes. It was
an altogether special form—*"Anzemia in its most idiopathic
form™ (Combe); a * remarkable form of anamia—a very remark-
able disease " (Addison).

I have defined the nature of the original English conception.
The point at issue between this conception and that involved in
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Addisonian anzmia—even although, as is admitted, it did not
correspond etiologically with Addison’s anzemia.

(3) The further grouping together (Ehrlich, 1892) of this
larger group of ansemias—progressive pernicious anmia—with
other forms of anzmia, in virtue of certain megaloblastic blood
changes common to them all (Megaloblasltic Anamias), and the
summary identification of this group of anmmias with progres-
sive pernicious anzemia, “ even if this does not correspond clinic-
ally with Biermer's pernicious anwemia.” [Sic.]

(4) Lastly, the assertion (Ehrlich and Lazarus, 1899, and Schau-
man, 1900) that the most typical form of all these anamias,
termed progressive and pernicions is bothriocephalus anamia—
which has nothing progressive and pernicious about it, but is one
of the most easily curable of all anzemias. [Sic.]

Despite these interesting groupings and identifications with
other and simpler forms of anaemia, irrespective of cause, and of
the course they pursue, Addisonian anzmia still retains its strik-
ing individuality—for the patient, one of the most severe of all
diseases ; for the observer, the remarkable disease with the
mysterious origin, obscure characters, and deadly tendencies,
which first led to its recognition and identification.

The problem is the one which divided English and French
physicans sixty years ago in connection with the identity or non-
identity of typhoid and typhus fevers, then grouped together under
the title of * Continued Fever.” The latter asserted that “ typhoid
and typhus fever are one and the same disease . . . present
not only analogy but the most perfect resemblance. . . . The
deepest darkness prevails regarding the cause of typhoid fever.
: . . The causes of typhoid fever are wrapped in the
greatest obscurity "' (1840). In 1850 Sir William [Jenner hnally
decided the matter once and for all by showing that “ typhoid
and typhus fevers are equally distinct diseases—by difference in
symptoms, course, duration, lesions, and cause” ; and Murchison
supplemented (1858) these observations by bringing typhoid fever
into relation with drain poisoning.

So with regard to this remarkable blood disease—"' Addison’s
anzmia '—the surmise of its first English observers, that it was a
separale discase sui generis, has in my observation and judgment
proved to be the correct one. But each attempt to keep it apart
has been met by a series of observations of German workers
having for their object, as they expressly state, to group fogether
(sce Schemes I and III) this disease with other forms of anzmia



=1 { 1
1 WB18E 5 -5
¥ il J 1 3
L ! '
i i I -
1 o " e : 1E10) .
sl alfaTes : T ! =
k [ o = | e B
NTO] SLC g y | A wil L= ]
] - 1 i
TR ]S 1 1 ] k= d -, -. F P |
T {§ B
=evVere [
SLTLC - - |




INTRODUCTORY ;'

strength sapped day by day by symptoms possessing, it is stated,
no distinctive features, but merely the result of the anwemia; to
be suddenly restored to health, in many cases in the most mar-
vellous manner—so much so that the patient often states he has
never felt so well in his life ; and then, after a period of three,
six, or nine months, to be again suddenly reduced in a period of
a few weeks to a condition of the most extreme bloodlessness and
weakness such as no other disease displays—such represent some
of the pathos which must be taken into account in determining the
true character of this most remarkable disease, and its relations to
other allied conditions of anzemia which, however closely resem-
bling it in one or other of its features, differ from it profoundly in
their total clinical characterization, especially in respect of their
fatality.

In dealing with a disease such as is here outlined, it does not
avail to assert that, desperate as is the ansemia, mysterious as is
its source, it nevertheless does not essentially differ pathologically
from other simpler forms of anazmia, such as " tapeworm anzemia,”
which can be cured in a few weeks ; that it is simply due to the
malignant direction taken by the blood formation, and to a rever-
sion of the blood to an embryonic type ; that its chief feature is
a megaloblastic degeneration of the red cells, although * the dis-
covery of such cells in the blood often requires great patience—
careful searching over several slides of blood with the aid of an
oil immersion.”

Such an explanation is, indeed, a pathological one, inasmuch
as it adds immeasurably to the * pathos " of the disease. Even
if true, the problem still remains to explain why, in his particular
case, the blood-forming powers of a man formerly healthy should
so suddenly and completely have gone to pieces in the first in-
stance ; why they should so marvellously recover themselves in
a few months ; and why they should again, without cause, revert
to their alleged embryonic type.

I desire, then, to emphasize here, at the outset, more than has
hitherto been done in connection with the pathology of this
cisease, the importance of prognostic considerations in gauging
the real pathos—the true pathology—of this remarkable anzemia.
Due regard to all the features of this disease is the more im-
portant ; for the issue involved is, in the writer’s judgment, the
existence of a well-defined specific infective disease.
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Now, the particular name by which a disease is known may
be a matter of relatively little importance, provided that all are
agreed as to the identity of the disease itself. But the matter is
otherwise if any question exists from the very outset as to whether
we are really dealing with one and the same disease—whether
Addison’s “ idiopathic an@mia” and Biermer's “ progressive per-
nicious anzemia” really connote the same diseases. It becomes
of real importance if it turns out, as I find, that the two con-
ditions are not the selfsame, and that the conceptions of their
original describers were fundamentally different.

The investigations here detailed show that Addison's concep-
tion of " idiopathic anzmia’ and Biermer's conception of * pro-
gressive pernicious ansemia,” although touching each other in
certain points, were fundamentally different from the standpoint
of etiology ; these differences were at once accentuated by the
interpretation put upon Biermer's work by Swiss and German
observers—Immermann (1879), Quincke (1876-80), Eichhorst
(1878) ; since then they have been even further accentuated by
the hamatological observations of Ehrlich (1888, 1892), and by
the studies of Schauman regarding bothriocephalus anzemia
(1894-8), and by the interpretation put upon these obser-
vations by their authors and most German observers. In short,
the identification of * idiopathic anmemia” with * progressive
pernicious anzmia” too hastily made by English observers when
Biermer's work was first brought to their notice was, as will
presently be shown, a huge mistake—having a curious origin,
which I have found almost as difficult to trace as the origin
of the disease itself—which has unquestionably proved the cause
of more confusion in nomenclature than has probably ever
obtained in the case of any other disease.

As I shall show in a later chapter, all three observers
originally concerned in creating this confusion—DBiermer, Immer-
mann, and Eichhorst—completely contradicted themselves and
each other at different times as to what they considered Biermer's
anzmia to be. The one point made clear is, that historically, from
first to last, progressive pernicious anmmia never was identical
with Addison's anzemia. To mark this distinction, the time has,
I consider, come to separate off, once and for all, by its own
name, ‘* Addisonian anemia” from progressive pernicious or
pernicious anamia.

Apart from its historical necessity, there is a necessity out of
regard to the sufferer, for giving it some other name than that
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PART 11
HISTORICAL PREFACE

CHAPTER 1II

Perion I (1822-70).
“ Idiopathic Anwmia” (Addison, 1855).

THE first recorded case of this remarkable form of disease is
that described by Dr. J. S. Combe, M.D., of Edinburgh, under
the title of * A History of a Case of Anzmia,” in the Transaclions
of the Medico-Chirurgical Sociely of Edinburgh for May, 1822. The
account ran as follows :—

Combe's Account.

The case now recorded appears to me entitled to still further
attention as exhibiting a well-marked instance of a very peculiar
disease, which has excited little attention among medical men,
and which has been altogether overlooked by any English author
with whose writings I am acquainted. Unfortunately, however,
such is the allowable diversity of opinion on most medical subjects
that it is very possible the following case may be viewed in dif-
ferent lights, and receive different appellations ; and while some
may be disposed to regard the peculiar characteristic from which
it derives its denomination of anmmia as constituting a morbid
state sui generis, others may consider the defect of the red circulat-
ing mass as an accidental and occasional circumstance, denoting
some peculiar change in the assimilative powers, the primary
stages of which we have been unable to detect. Doubtful myself
which of these opinions may be the most correct, I shall do little
more than state correctly the phenomena of the case and minutely
the appearances presented on dissection. One remark only I may
at present offer, that if any train of symptoms may be allowed to
constitute anwemia a generic disease the following may be con-
sidered an example of it in its most idiopathic form. . .

The case was a man, aged 47, who had been born and had
spent the greater part of his life in the country, where his duties
were neither laborious nor unhealthy ; who had led a regular

Il
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a pale serum, when cut into. The arteries were empty, and so
were the ]ug“ular femoral, and humoral veins. .

The only morbid appearances detected may be considered the
effusion into the thorax and abdomen, the ossification of the dura
mater, and the nearly bloodless state of every viscus and structure
in the body, with the exception of the spleen. . . . A state,
like that of our patient's, in which every organ was nearly deprived
of its red blood, is one, I believe, of very rare occurrence, and of
which we have very few cases on record.

He then referred to the only two cases he could find—one by
Reiselius (1684) ; the other observations of Lieutaud (1761), who
was ‘‘the first to give a precise account of anmwemia (chlorosis),”
and concluded :(—

“It is probably owing to some disorder of the digestive and
assimilative organs, that its characteristic symptoms have their
origin.”

Although thus preceded, the observer whose name is asso-
ciated with the early observation and description of this anamia
is Dr. Thomas Addison, M.D.Edin., Physician to Guy’s Hospital,
London. His first communication appeared in 1849 under the
double title of * Anamia : Disease of the Suprarenal Capsule.”
The first words of that communication at once struck the keynote
of his subsequent conclusions, for he described the disease as :—

“ A remarkable form of anzmia which, although incidentally
noticed by various writers, had not, he thought, attracted by any
means the attention it really deserved. It was a state of general
anzmia incidental to male adults, and had been with him for
several years a subject of earnest enquiry and very deep interest.”

Then followed an admirable description of its general features
as he afterwards more fully described them in 1855. The precise
limits of his knowledge at this date were, that he had not then
differentiated this ansemia from the disease of the suprarenal
capsules he was engaged in working out. Unknown to himself he
was really dealing with and seeking to differentiate not one but
two extraordinarily obscure conditions ; and this was the unique
task he accomplished in his next communication, in which he
established the existence of the well-known suprarenal disease
since known by the name of * Addison’s Disease.”

His keen interest in the rare form of anmmia cannot be better
described than in his own words : ** It was while seeking to throw
some additional light upon this form of anmemia that he stumbled
upon the curious facts "' relating to the suprarenal disease.

These facts were made known in his well-known work, * On
the Constitutional and Local Effects of Disease of the Suprarenal
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With perhaps a single exception, the disease in my own
experience, resisted all remedial efforts, and soconer or later
terminated fatally.

On examining the bodies of such patients after death I have
failed to discover any organic lesion that could properly or
reasonably be assigned as an adequate cause of such serious
consequences ; nevertheless, from the disease having uniformly
occurred in fat people, I was naturally led to entertain a suspicion
that some form of fatty degeneration might have a share at least
in its production: and I may observe that, in the case last
examined, the heart had undergone such a change, and that a
portion of the semilunar ganglion and solar plexus, on being
subjected to microscopic examination, was pronounced by Mr.
Quekett to have passed into a corresponding condition.

Whether any or all of these morbid changes are essentially
concerned—as I believe they are—in giving rise to this very
remarkable disease, future observation will probably decide.

The cases having occurred prior to the publication of Dr.
Bennett's interesting essay on Lencocylhamia, it was not determined
by microscopic examination whether there did or did not exist an
excess of white corpuscles in the blood of such patients.

It was while seecking to throw some additional light upon
this form of anzemia that I stumbled upon the curious facts which
it is my more immediate object to make known to the profession.

Dr. Addison then proceeded to describe the disease of the
suprarenal capsules, since known by his name, * Addison's
Disease.”

Under Addison’s title of * Idiopathic Anmmia” the condi-
tion from that time forward became known to English physicians.
Even before Addison’s formal description in 1885 a typical case
of the disease was recorded by Dr. Barclay, under the title of
“ Death from Anmmia™ (1851). Other cases were subsequently
described by Drs. Wilks (1857), Brislowe (1858), Barlow (1861),
Habershon (1862), Barclay and Dickinson (1863), King (1871) ; and
the disease was the subject of teaching and comment by Sutlon,
Bright, Barclay, Bence Jones, and other London teachers.

“Thanks to the teaching of Dr. Sutton and the writings of
Dr. Wilks calling attention to Addison’s description I have
been familiar with the disease since a student,” wrote Dr.
Stephen Mackenzie in 1878,

* The dim and distant beginnings of my knowledge of the subject
extend back to the time (1849) when [ wrote for the Edinburgh
Monthly Journal of Medical Sciences an abstract of Addison’s paper
on 'Suprarenal Disease,’ which brings in the idiopathic anwemia
idea,” so wrote Sir William Gairdner, of Glasgow, to the author,






PERIOD I 17

cular group of symptoms depending on ansemia and accompanied
by fatty degeneration of the wviscera, was Perroud (1869). He
considered the fatty change in the liver to be the principal cause
of the anzemia, the order of events being fatty degeneration of the
liver, impoverishment of the blood, cachexia, anasarca. Prior to
that, however (1860), Cazenave, recorded three cases under the
title ** Essential Anzemia.”

In Germany the first observer, according to Eichhorst (1878),
was Lebert (1858), who described it under the name of * Essential
Anzmia.” Professor Lebert's account, as given later by himself
(1871), is as follows :—

“In a series of cases I have observed the whole picture of
anzmia without any organic cause, and without finding anything
post mortem to explain it; and I have, therefore, termed these
cases ' Essential Anzemia.” This idiopathic anzmia seldom ends
fatally [sic] ; when it does, one finds no organ essentially diseased

(1868). . . . . In rare cases idiopathic anzmia, without being
complicated by any loss of blood or any organic disease, may end
fatally. . . . . We must, therefore, not forget that anmmia

can, of itself, lead to death, although this is seldom the case.”

In America the earliest observer, according to Professor Musser
(1885), appears to have been Dr. Chanming (1842), in a paper
entitled * Notes on Anamia.”

Summary.

The results of the observations of this earlier period (1855-70)
may be summarized as follows :—

Nomenclature—*"* Anzemia in its most idiopathic form " (Combe,
1822) ; “Idiopathic Anzemia " (Addison, 1855, and later observers);
“ Fatal Anzemia” (Barclay, 1851, Bristowe, 1858, Gairdner, 1862,
King, 1871) ; * Essential Anzmia" (Lebert, 1858, Cazenave, 1860).

Conception—"* A very peculiar disease” (Combe, 1822); “A
very remarkable form of ansmia. . . . this very remarkable
disease. . . . this form of anaemia" (Addison, 1855); " This
very mysterious form of disease " (Gairdner, 1862).

Etiology. — * Occurring in a man, aged 47, who had led a
regular, temperate life, had enjoyed perfect health since childhood,
and had never lost any blood” (Combe, 1822); “ occurring with-
out any discoverable cause whatever—no previous loss of blood,
no exhausting diarrhcea, no chlorosis, no purpura, no renal, splenic,
miasmatic, glandular, strumous, or malignant disease” (Addison,
1855) ; “no real relation with the chlorosis of young women”
(Gairdner, 1862).

2
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for clearness of conception and accuracy of observation. The
problem of the disease, its obscure etiology, mode of onset, clinical
features (including those connected with the gastro-intestinal tract
described, but erroneously regarded as causes, by Biermer), and
clinical course (including the temporary recovery followed by
relapse, one of the most striking features of the disease) are admir-
ably described. Even more striking, if possible, is his pathological
account. This includes mention of four of the most constant
features of the disease, viz. : (1) the almost entire bloodlessness of
the body ; (2) * the heart of pale colour, like flesh macerated many
days in water” (an admirable description of the fatty heart);
(3) * the liver of a light brown colour ™ (the characteristic appear-
ance of the pigment liver) ; and lastly (4) * the spleen, the only
viscus of its usual colour "—perhaps the most strikingly accurate
of all his observations. As it happens, this curious feature
was independently observed and commented on by the present
writer (1888), in the first case which he examined post morfem ; and
since then it has been always looked for and found by him as a
striking feature of the disease.

The second case recorded in the literature—that by Dr. Barclay
in 1851—contains, oddly enough, the first observation of an equally
notable character regarding the glossitis to which the present
writer has been led to attach the greatest clinical, pathological,
and diagnostic importance. The illness began after conhnement,
and the account proceeds :(—

Soon after her confinement she had a sore mouth, for which
she applied for advice. To this she attributed her debility, as she
had continued to suckle her child, and had never been able to get
up her strength properly.

By an equally curious coincidence, although he had never
previously heard of the condition, a similar history of sore mouth
marking the onset of the disease and the striking appearances
presented by the tongue arrested the particular attention, and was
made the subject of comment and interpretation by the author in
the first case (1888) which he clinically studied. As he subse-
quently found on perusal of the literature (1900), only two or three
observers had deemed it worthy of mention in their cases, although
it must have been present in many cases, viz. : Miiller (1877), in five
out of his sixty-two cases, and Laache in four out of his ten cases.
The former dismissed it as a curious effect of the disease, the
latter made no comment upon it. On the other hand, the whole
of the author’s subsequent work (1890-1900) regarding the specific

‘infeclive characterization of the disease, and the great part played
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by sepsis (oral, gastric, or intestinal), nof as ifs cause but as the chief
predisposing factor favouring its contraction, was the outcome of
the interest then raised by, and of the attempt to explain, the
curious sore tongue presented by that case. The importance of it
in connection with his subsequent interpretation of the disease
may be gauged by the following opinion of the late Sir William
Gairdner, of Glasgow, who was acquainted with Addison’s anzemia
from 1849 to 1903 :—

I wish I could say I had taken note of the glossitic phenomena
you describe, but I am afraid I am of the number of those who
have passed over things much within view, and I shall now (1903)
have no opportunities of repairing my omissions. If you can make
that point (i.e, the glossitis) clear, as being of the frequency you
describe, you will have won your case (interpretation) against all
gainsayers. (Sec poslea, p. 114.)

The clinical features so well described by Dr. Combe, with the
history of sore mouth as one of the earliest symptoms noted by
Dr. Barclay's patient, comprise, in the author's experience, the
surest clinical criteria of the existence of this remarkable disease.
The posi-mortem findings described by Combe represent in their
turn in his experience the surest pathological criteria—far more
important than the various blood criteria, singly or collectively,
which subsequent observers have in turn laboriously striven to
connect with the disease. Taken together, they supply the three
groups of pathological changes which, in his experience, as
described from 1890 to 1900, invariably characterize the disease,
namely : (1) the infective lesions in the tongue (or lower down),
accompanied by sore mouth (or gastric and intestinal symptoms);
(2) the resulting hamolysis with profoundest anzmia, marked by
the pigment liver and the intense anzemia of all organs with the
single exception of the spleen; and (3) the fally changes in the
heart (and other parts) as the result of the toxic influences at work.
If to these were added (4), the hyperplastic marrow changes,
denoting, as he interpreted them (1888), the efforts of the marrow
to compensate by excessive activity the intermittent haemolysis
of the disease, the great pathological picture presented by this
disease would be complete in all its essential details.

These remarks touch upon some of the most contentious
points connected with the interpretation of the disease. They are
here introduced, not with the object of prejudging their impertance,
but to show the historical accuracy of the conclusion—that the
credit of having first correctly recognized and described this disease
belongs to English observers.



CHAPTER III

Periop II (1870-87).
" Idiopathic Pernicious Anamia” (Pye-Smith, 1875).

““Not a disease sui generis, but a mere group of symptoms " (Most Observers).

THis period opens with the account given by Professor Biermer,
of Ziirich, of “a form of Progressive pernicious anamia, generally
associaled with fatty degeneration in the circulatory apparatus, and in
consequence with capillary hamorrhages.” It is concerned with :
(1) The stimulus given to the study of the subject by these obser-
vations ; (2) the marked influence they had on the conceptions
of Continental, English, and American workers ; (3) the general
conclusion reached that “ pernicious " and * idiopathic " might be
regarded as interchangeable titles equally applicable to the remark-
able form of anzmia already known to English observers as
“idiopathic anzmia.”

* Anzemia idiopathica perniciosa” was the title of the paper in
Virchow's Archiv, 1875, in which Dr. Pye-Smith drew the atten-
tion of German observers to the existence of Addison’s anmmia.
** Idiopathic Anzmia of Addison, since called Essential, Pernicious
or Progressive Ansemia, with a Commentary and Tables of
Selected Cases” (103 in number) was the title of his later admir-
able paper, published in the Guy's Hospilal Reports in 1883, in
which he established, beyond all question of dispute, the great
historical and clinical identity of this grave disease, and strove,
almost alone among the observers of this period, to keep Addison’s
anzmia from being absorbed into the large and ill-defined group
of anzmic conditions of multiple origin described by Biermer
under the name of * progressive pernicious ansemia.”

His efforts were effective to this extent—that the historical
identity and priority of observation of Addison’s anzemia were fully
admitted by Professor Eichhorst in his treatise on “ Progressive
Pernicious Anzemia,” published in 1878. For the first time in the
history of Biermer's group of anmmias a dehnite place was
assigned to the anzmia without known cause. [t was termed the
primary form of that group, and this recognition was dehnitely
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noted by Immermann as one of the chief merits of Eichhorst’s
work. In other words, it was recognized as a great service, even
by Biermer’s chief exponents, that Addison’s anzemia should have
been identified and separated from the other conditions with
which it had been grouped by Biermer (!). (Map 2, p. 66.)

Addison’s anzmia was, however, still relegated to a subordinate
position in that group. It was termed the primary form without
recognizable cause. It was held, moreover, to be impossible to
distinguish it, either during life or after death, from the other
anzmias with which it had been grouped (“septic” anaemias,
as they will here be designated by the writer, both for clearness
and brevity's sake).

Towards the close of the period certain pigment changes, first
noted by Quincke (1876), but regarded by him as inconstant and
non-pathognomonic, and by all other observers of this period as
without any pathogenetic significance, were shown by the author
(1885-8) to belong to Addison’s anzemia, enabling that anzmia
to be recognized and sharply differentiated from the allied
forms with which it had been grouped. These observations,
with the experimental studies throwing light on the nature and
seats of blood-destruction in health and disease, and localizing
this process to the portal tract, were at once recognized as “an
important stride” ; ** we now know the seat of the disease™; “a
great diagnostic advance” ; “ dispelling illusions and emphasizing
the individuality of the disease”; 'the strongest argument in
favour of this that has yet been advanced.” Being further ex-
tended in clinical and pathological directions from 1888 to 1890,
they mark the end of this confused (* pernicious”) period in the
history of the disease, and the commencement of a third period,
constituting what may be termed its “ Toxic Hemolytic Period.”
(See Map 1, p. 65.)

Apart from the foregoing brief summary of the outcome of
this period in relation to Addison’s anamia, this period is most
definitely marked by a truly pernicious confusion introduced into
the subject by Biermer's work and teaching, and by the ill-judged
and all-too-hasty adoption of the name * pernicious” for Addison’s
anzmia. The account of Biermer in 1871 is here given in full ;
his earlier account will be found in Chapter X. It will be seen
that from first to last they added nothing clinical or pathological
to what Addison and other English observers had already de-
scribed, with the single exception of drawing attention to the
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existence of retinal hzzmorrhages. And they differed fundament-
ally from Addison’s account in overlooking the essential feature
which arrested Combe’s and Addison’s attention, namely, the
absence of sufficient cause for so grave a malady.

In view of Biermer's accounts, and of the interpretation put
upon them by the first and chief exponents of his work (Quincke
1876, Miiller 1877, and Eichhorst 1878), it has appeared to the
author, in the light of the conclusions he has reached regarding
the striking individuality of Addison’s anzemia, to be almost
inexplicable why Biermer's name of * pernicious” should have
been so quickly accepted by English observers for the anamia of
Addison. He has therefore closely and repeatedly examined the
literature between 1871 and 1880 to ascertain if any cause other
than the presumed identity or similarity of Addison’s anzemia with
Biermer’s progressive pernicious anamia could be found to explain
the hasty adoption of the latter name for the former disease. The
result of this examination is a curious record of confused concep-
tion and self-contradictory statements on the part of Biermer and
of Biermer's exponents as to what constituted his anzmia—surely
unique in the history of the observation of any disease or group of
diseases. (See Chapter X.) It is a record of pernicious confusion,
which satishes the author that alike in the interests of historical
accuracy, of nosology, eticlogy, pathology, clinical characterization
and diagnosis, the name pernicious should once and for all be
dropped in connection with this grave malady, and that it should
henceforth, in the interests of Clinical Medicine, bear the title
given to it in this work of dddisonian Anamia.

Biermer's Accounl.

Professor Biermer gave an address on a form of progressive
pernicious anamia, often observed by him, which seemed lo be
generally associaled with fatly degeneralion in the circulalory appar-
atus, and, in consequence, with capillary hwemorrhages in the
skin, retina, brain, meninges, and other serous membranes. He
had observed the peculiarities of this form for the last hve years,
and had already (1868) made a preliminary communication upon
it. Since then the number of his cases had increased to hfteen,
so that it could be said that the disease, in the Canton of
Ziirich at least, was not uncommon. It was found amongst poor
people ; especially in women about thirty years of age, among
whom, in addition to poverty, puerperal conditions appeared to
be favouring causes. It occurred, however, also among old and
young of either sex. The youngest patient was 15, the oldest 52.
Insufficient and unsuitable feeding, unhealthy surroundings,
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discharges—especially persistent diarrhcea—sometimes also hzemor-
rhages, usually preceded the disease and caused it. The most
common cause, according to his observations, was chronic diar-
rheea with and without gastric disturbances. Chlorosis appeared
to be but rarely a cause; it was but rarely also that the disease
originated spontaneously—without a cause. Neither with splenic
disease nor with malaria had the disease any connection. The
only organic lesions which so far had been found in some cases,
and which might be blamed for the disease, were follicular ulcers
of the colon.

The Symploms were the following : (1) Appearances of Anemia
and Hydraemia—Great pallor, poor nutrition, but no disappearance
of subcutaneous fat as in cancer or phtlums often a yellowish-
white complexion without jaundice. In 1dw.ranced cases, slight
general cedema of face, feet, hands ; also some ascites.

(2) The usual Nervous Symploms of ansemia.—Weakness, giddi-
ness, palpitation, &c.

(3) Digestive Disturbances consequent on the anzemia.—Anorexia,
weak digestion, sometimes gastric discomfort, very often periodic
diarrhecea.

(4) Circulatory Disturbances—Bruits in the heart and great
vessels, the former so marked as often to raise the question
whether valvular disease was present. The bruits were systolic ;
usually harsher over the base than over the ventricle, where they
were of a more blowing character. The murmurs were not always
to be heard at first, but they always appeared later and became
stronger. In the arteries of the neck bruits were also to be heard,
occasionally also over the jugular vein. If the heart’s action were
excited, the heart impulse diffused, and the cardiac dulness in-
creased (as was often the case), the picture presented was very
like that of a case of cardiac disease, and might, especially as
fever was often present, be mistaken for endocarditis. Post
moriem, however, nothing of the kind was discoverable, but simply
partial fatty degeneration of the heart muscle. The heart’s action
was usually quickened, the impulse diffuse and undulating, never
strong.

(5) Fever was unessential, but was met with from time to time
in nearly all cases ; sometimes very slight, at other times more
marked ; without special type, and only for short periods. In
one case it was for a time like that of a case of typhoid, and it
was for that condition the patient was sent into hospital. Usually
it was slight and apparently causeless ; hence in the clinic it was
often, for the sake of brevity, termed * anzemic fever.” He thought
the fever was of a * humoral” character, but considered it also
possible that the small hzemorrhages in the body, as also the
gastric disturbances, might be causes of it. Definite local causes
for the fever were not to be found.

(6) Of interest also were the refinal hemorrhages, which were
generally present—even in cases in which there were no subjec-
tive symptoms of visual disturbance. If absent in the first instance
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they usually appeared later. In one case they were so severe
as to cause sudden loss of sight in the left eye. They were to
be found post mortem, and formed very striking pictures.

(7) Subcutancous Hamorrhages and Pelechie were not so
common. H@ematuria and epistaxis were only once observed,
albuminuria quite exceptionally.

(8) Capillary Hamorrhages in the brain, the subdural arach-
noid, and in the pia mater, were, on the contrary, common, some-
times without any characteristic symptoms during life. One
patient died of a large capillary haemorrhage in the brain.
Another was seized suddenly with pain in the right arm and leg,
impaired speech, right hemiplegia (including facial paralysis), the
whole symptoms passing off in half an hour. Delirium was often
present in the later stages.

The course of the disease was in all cases one of gradual
increase of anmmia and hydrzemia, appearance and increase of
heart symptoms, accidental capillary hamorrhages, serous effu-
sions, occasional fever, consequent anorexia, and often diarrhcea.
Pneumonia and erysipelas were rarer complications. Death
occurred in all cases with the exception of one, which left the
hospital improved.

Post mortem.—In addition to the anzemia, there was generally
found fatty degeneration of the musculi papillares of the heart,
and of the small vessels—the former explaining the heart murmurs,
the latter the capillary hmsemorrhages. The papillary muscles
appeared vyellowish and mottled, the muscle of ventricular wall
and septum was often similarly affected. It was exceptional,
however, for the fatty degeneration of the heart muscle to be
excessive. In the large arteries there was nothing abnormal, or,
at most, slight fatty degeneration of the intima ; this latter was
more common in the smaller arteries, eg., of the kidneys ; still
more common in the capillaries, especially of the brain. In three
cases small flat extravasations were found in the subdural arach-
noid, without, however, any sign of pachymeningitis ; they were,
therefore, probably purely hzemorrhagic in origin and connected
with the fatty changes in the capillaries. The capillary hzemor-
rhages in the brain, retina, epicardium and pericardium were to
be referred to nutritive disturbances in the capillary walls. Both
these and the fatty change in the heart-muscle were caused by
the altered condition of the blood, and were analogous to the fatty
changes caused in tissues by cutting off their blood supply. Liver,
spleen, kidneys showed nothing special.

This communication of Biermer aroused great interest among
Continental observers. Although never claimed as such by
Biermer himself, the condition he described was regarded by
Swiss and German observers as a new disease ; and it was under
that title of “ A New Disease” that the first account of Biermer’s
observations derived from Professor Immermann (1874) appeared
even in English literature in an Editorial comment (1874). Up to
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this teaching of Biermer was most marked, and has continued to
be felt, especially in all German work, up to the present date.

As has just been stated, the immediate effect of Biermer's
communication was to arouse great interest. During the next
fifteen years a large number of important contributions were made
to the subject by Swiss, German, English, French, and American
observers. The most notable were : among Swiss observers those
of Professor Immermann, of Basle (1874 and 1879), and the first
monograph on the disease by Dr. Hermann Miiller, of Zurich
(1877) ; among German observers, or in German literature, the
extended observations of Professor Quincke, of Kiel (1876, 1877,
1880, 1882, 1883), and the wvaluable monograph of Professor
Eichhorst, of Jena (1878) ; and observations on individual points
by Cohnheim (1876) on bone-marrow changes ; Eisenlohr (1877),
Scheby-Buch (1876), Rosenstein (1877), Nothnagel (1879), Ehrlich
(1880), on blood changes ; among English observers, those of Drs.
Byrom Bramwell (1877), on the value of arsenic ; Stephen Mac-
kenzie (1878), Samuel Fenwick (1877) on gastric atrophy ; Broad-
bent (1875 and 1880), Pye-Smith (1875), Habershon (1876),
Grainger-Stewart (1876), Frederick Taylor (1876), Coupland (1881),
Pye-Smith (1883, with literature), Bristowe (1888) ; among American
observers, those of Professor Pepper (1875), of Professor Osler
(1877 and 1886) on bone-marrow changes and gastritis; and
Kinnicutt (1887) ; among French observers, those of Lépine (1877),
and Ferrand (1876) ; and among Norwegian observers, the valuable
monograph of Professor Laache, of Christiania (1883), on the
blood changes.

SuMMARY OF OBSERvATIONS OF THIS PERIOD (1870-88).

The subordinate position assigned to Addison's * Anzemia"”
in the heterogeneous group of anwmias termed Progressive Per-
nicious Anzmia is represented in the accompanying Scheme I,
and Map 2, p. 66.

Nomenclature.

* Progressive Pernicious Anzmia.” (Biermer, 1871.)

“ Idiopathic Pernicious Anzmia.” (Pye-Smith, 1875, Mackern and Davy,
1877.)

* Essential Anaemia.” (Scheby-Buch, 1876, Lépine, 1876, Ferrand, 1876,
Lebert, 1876.)

* Pernicious Anzmia.” (Quincke, 1876, Cohnheim, 1876, Stricker, 1877,
Rosenstein, 1877, Nykamp, 1877, Quincke, 1877, Eisenlohr, 1877, Fenwick,
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1877, Bramwell, 1877, Boucaud, 1878, Nothnagel, 1878, Weigert, 1880,
Hampeln, 1880.)

“ Essential or Pernicious An®mia.” (Broadbent, 1875, Mackenzie, 1878.)

* Essential Pernicious An@zmia.” (Immermann, 1874, 1879.)

“ Idiopathic, Essential, or Progressive Pernicious Anzmia.” (Mackenzie,
1878.)

‘“ Progressive Anzmia.” (Lépine, 1877.)

Conceplion—"*No ground whatever for separating pernicious
anzemia from other forms of anzemia,”—Quincke (1876) ; * nothing
more than a well-characterized group of symptoms which can
have very different causes,”—Eichhorst (1878) ; ' nothing ‘more
than the highest form of ansgemia however produced,”—Immer-
mann (1879), and almost all observers, Bramwell (1877), Mackenzie
(1878), Fenwick (1877), Coupland (1881), Eisenlohr (1877), Lépine
(1877), Lichtheim (1886), Litten (1887), Rosenstein (1877), Reyher
(1887), Runeberg (1886), Nothnagel (1878).

Almost alone among writers of this period, Dr. Pye-Smith
(1883) strove to limit the disease to the condition contemplated
by its original observers, Combe and Addison. *“ It is idiopathic,
primary, or essential, without any symptoms during life and with-
out any lesions after death which cannot be explained as directly
due to the anwmia—not depending on known loss of the con-
stituents of the blood, nor on diminished income, nor on increased
destruction of formed elements. Even cases showing bone-
marrow changes must be excluded.”

Confusion.—The degree of confusion of this period regarding
the features entitling a case to be called * progressive pernicious
anzmia” may be illustrated by the following. The chief criterion
was held to be “the absence of any symptoms and any lesions
other than those due to the anmmia,” as Dr. Pye-Smith (1883)
pointed out, and all observers, especially Eichhorst (1878), agreed.
But within the limits of this agreement they all felt justified in
criticizing and, if necessary, arbitrarily excluding each other’s
cases, in accordance with standards of purity which each observer
created for himself. The best illustration of this was, perhaps, that
afforded by Eichhorst, who was one of the chief founders and
upholders of the view that in addition to the * primary " forms—
the Addisonian form occurring without recognizable cause—(17
cases), there were * secondary,” * symptomatic,” * deuteropathic
forms, due to known causes—(67 cases).

He excluded from this group of secondary forms and classed as
“ doubtful cases" : (1) no fewer than 32 of the cases recorded
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by other observers, including the important cases recorded by
Cohnheim (1876), Osler and Gardner (1877), and Pepper (1875)
describing the bone-marrow changes now so generally recog-
nized as a typical feature of the purest forms of this condition—
Dr. Pye-Smith also stated “that the bone-marrow cases should
be excluded” ; and (2) no fewer than 19 out of Biermer's 67
cases recorded by Miiller (1877).

He excluded even from this last group of * doubtful cases”
and classed as “ cases with anatomical changes in internal organs
and therefore not progressive pernicious anazmia,” no fewer than
23 cases described by various observers. Among these cases
were one of the two cases recorded by Dr. Pye-Smith (1875),
and one recorded by Dr. (Sir) Samuel Wilks (1857)—both of
them pupils of Addison himself, four of Quincke's original ten
cases, and five more of Miiller's cases.

Miiller, the author of the first monograph on the disease based
on 67 cases from Biermer’s clinic, thus fared very badly at Eich-
horst's hands ; no fewer than 19 of his cases were classed
by Eichhorst among the doubtful group, and fve were character-
ized as ' non-progressive pernicious anzmia.” Quincke's original
ten cases (1876) fared no less badly. The only one of them
which Eichhorst admitted to his " primary” (i.e., Addisonian)
group was Case 8 ; and this as it happens was the one in which
the liver gave no reaction of iron—one, therefore, which in the
present writer's judgment was not Addison’s anzemia! Case 10,
in which the liver gave the reaction of iron, and which was prob-
ably a true case, was grouped by Eichhorst among the secondary
forms ; and the remainder of Quincke's cases were excluded as of
doubtful nature, or as not being progressive pernicious anamia
at all.

After a careful perusal of all the cases thus treated by Eichhorst
as doubtful, or excluded altogether, the present writer considers
that, taken on their merits (and apart from the pigment changes
which are not mentioned and which he regards as distinctive),
all the cases so classed had as much right to be considered genuine
cases of this an®mia as any accepted by Eichhorst.

Eliology.—As the result of Biermer's (1871), and still more of
Quincke’s teaching (1876-7), a wide departure was made from
the original teaching of English observers regarding " idiopathic
anzemia.” The great majority of observers held that all the
ordinary causes of anamia could produce the condition, and
that there was nothing distinctive about it except its severity.
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Y Etiologically there is no ground whatever for separating it from
other forms of anamia.” (Quincke, 1877.) “It can have very
different causes.” (Eichhorst, 1878.) Among such causes were
organic diseases, such as cancer of the stomach (Eisenlohr, 1877) ;
gastric atrophy and gastritis (Fenwick, 1877) ; follicular ulcers of
colon (Biermer, 1871); and bone-marrow changes (Pepper, 1876,
Cohnheim, 1877) ; also all sorts of exhausting processes such as
gravidity, poverty, overwork, frequent puerperia, over-lactation,
chronic alcoholism, epistaxis, convalescence from typhoid fever ;
chronic gastric and intestinal catarrh. “ These causes were suffi-
cient for most cases. It is not necessary to believe that absence
of sufficient cause is characteristic of this disease.” (Quincke, 1876.)
Poverty of circumstances was in particular a notable cause
(Biermer, 1871; Quincke, 1876) ; in the opinion of Eichhorst the
condition was never met in the well-to-do classes. Another
important cause was intestinal parasites—Bothriocephalus latus
and Ankylostomum duodenale. (Reyher, 1886 ; Runeberg, 1887 ;
Lichtheim, 1887 ; Sahli, 1883.)

In short, the title idiopathic or pernicious anamia was a sort
of provisional shelter for a multitude of cases, possibly of various
origins. (Immermann, 1879.)

Yet despite these conclusions, it was noted even by Quincke
that all cases were not thus to be explained ; that the disease
could develop under favourable circumstances of life, and
apparently without recognizable cause. These were put into a
small group and termed “ primary”; while the larger number
of cases due to the above recognizable causes were put into a
group termed “ secondary.” (Eichhorst, 1878.)

Symploms.—These were also held to be in no way distinctive ;
they were only those of simple anzmia aggravated and intensified.
They were not even distinctive as a whole ; the disease could not
be diagnosed from its clinical features alone (Eichhorst); even
those who, with Quincke, held a contrary view that the disease
constituted a clinical entity admitted that a picture of the disease
in every way complete could be presented by cases of cancer
of the stomach, cirrhosis of the stomach, or atrophy of the
stomach (Fenwick) or loss of blood.

Morbid Anafomy.—There was likewise nothing distinctive about
the disease ; it was not due to any one morbid state, or any one
anatomical condition ; it might be found without any lesions that
could not be ascribed to the anzemia itself, e.g., fatty degeneration ;
it might, on the other hand, be the product of very various
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morbid processes, e.g., malignant disease (Eisenlohr, Quincke),
bone-marrow changes (Pepper, Cohnheim), atrophy of the stomach
(Fenwick, Osler and Henry, Kinnicutt). In short, the disease
could not be diagnosed from the anatomical changes alone.
(Eichhorst.) *'We are unable to point to any definite anatomical
lesion as decisive in our diagnosis.,” (Pye-Smith, 1883.) * Addison’s
an@mia is idiopathic, primary, essential, without any symptoms
during life, and without any lesions after death, which cannot
be explained as directly due to the anmmia. . . . With
regard to the pathology, such cases show with equal constancy
fatty degeneration of the heart, numerous but small internal
hzmorrhages and slight passive exudations, but no lesion which
cannot be ascribed to the primary anzmia.” Acting consistently
on this view he even excluded cases showing changes in the
red marrow (Pepper and Cohnheim)—*" these cases must be
separated from those of idiopathic anemia.”

The general view was, that there were two types of the disease ;
one primary, corresponding to Addison's original description,
occurring without any lesion which could not be ascribed to
the degree of anzmia present (a comparatively small group);
and the other, secondary, associated with already existing disease
(the larger group). One observer only, Dr. Pye-Smith, strove to
limit the disease in the sense contemplated by Addison, 1.c., to
the group called primary. According to him, the disease showed
“no lesion which could not be ascribed to the primary anemia.”

The chief pathological observations of this period were those
relating to the blood, viz., the great degree of oligocythamia
(Quincke, Laache, 1881, and others); the existence of poikilo-
cytosis (Quincke, 1876) ; the proportionally high hzemoglobin ratio
(Ferrand, 1876, Hayem, 1876, Laache, 1881); the presence of
abnormal microcytes—* Eichhorst's corpuscles ” (Eichhorst, 1878);
the presence of nucleated red cells—small and large—** normo-
blasts " and * megaloblasts V' (Ehrlich, 1880-8).

Nature of the An@mia.—The chief and by far the most import-
ant foundation was supposed, by most observers, to be defective
blood-formation, as evidenced by the poor blood, the misshapen
corpuscles, the changes in the bone-marrow described by Pepper
and Cohnheim (1877), and the presence of nucleated red corpuscles
in the blood, to which special importance was attached by Ehrlich
(1880). Quincke’s observation (1876) of the presence of pigment
in certain organs (liver, pancreas, kidney), in some cases nol in all,
appeared to touch upon another possible foundation, namely, some
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‘“ haamophthisis "—as a feature of “some cases.” But the very
existence of this particular change was doubted by the few observers
who referred to Quincke's observations—still more its importance.
“ It has no pathogenetic significance whatever, and depends prob-
ably on the free administration of iron as a medicine.” (Miiller,
1877.) “In all of these there is the suspicion that the increase
is an artificial one due to the overloading of the liver with iron
preparations.” (Eichhorst, 1878.) “ The condition of the liver
noted by Quincke is probably connected with the administration of
the drug medicinally ¥ (Mackenzie, 1878, and Coupland, 1881);
¢ perhaps due to local extravasations” (Mackenzie) ; neither constant
nor pathognomonic (Immermann, 1878, and Quincke, 1880). “A very
common occurrence in different diseased conditions.” (Quincke and
Peters, 1883.) (See postea, p. 104.)

In short, these pigment changes were without any diagnostic
significance (all observers with one exception). The cases showing
them were of * second order ”; those of * first order "’ were due to
defective blood-formation. (Quincke.) The anzmia had nothing
distinctive about it either pathologically or etiologically. (Quincke.)

The essential ansemias differed from each other in
degree only and not in nature ; they were all due to fibrin-
ferment intoxication, causing first circulatory disturbances,
and then, as a result of these, defective blood-formation.
The two chief questions regarding blood-diseases were
(1) the place and nature of blood-formation, (2) the import-
ance of hamoglobin for the whole bodily metabolism,
more especially in respect of its power of causing fibrin-
ferment intoxication, such as Schmidt had described. In
pernicious anzmia we had to do with a blood exceptionally
rich in fibrin-ferment, and this explained all its character-
istic symptoms. It was through the disturbance in blood-
formation alone that the ansemia was to be explained. This
explanation applied to other forms of anmmia as well—to
certain forms of chlorosis, and primary (simple) anamia.
(Silbermann, 1886.)

Only one observer at this period took a different view of the
pathologicaland diagnostic significance of these pigment changes. In
the course of an independent series of experimental investigations
regarding the Nature and Seats of Blood-destruction, after extrava-
sation and transfusion (commenced in 1885 without any reference
to pernicious ansemia, and, fortunately, without any knowledge of
its vexed controversial history), the author stumbled upon a case
of pernicious anzmia in the post-moriem room. The information
which he already possessed as the resulis of his experiments led him



PERIOD II 33

to recognize that the pigment changes which he found in the liver
and spleen in that case were something quite unusual. The results
of his transfusion experiments showed that these pigment changes
were not of an ordinary character such as could be reproduced by
transfusion. Their excess and their distribution between the liver
and spleen were fundamentally different, and were unlike anything
he had previously observed in other diseases. His interest in the
disease dated from that day, and has been continuously sustained
by the many problems which it has successively presented to him
up to the present time.

It was this observation that first aroused his interest in the
disease pernicious anwemia, and he incorporated his earlier con-
clusions in a Thesis (University of Edinburgh, April, 1886). The
conclusion he there expressed was, that mere weakness of cor-
puscles, due to marasmus, such as Quincke suggested, could not
explain the excess or the peculiar distribution between the liver
and the spleen present in the case. For after his transfusion
experiments the spleen constantly contained the great bulk of the
pigment, while little or none was to be found in the liver. It
seemed to him that some acule process of destruction of blood was at
work (in the liver), probably as the result of some chemical agent
possessing, like phosphate of soda, the power, as he found, of
causing an unusual deposit of iron in that organ.

In pernicious anamia we have to do with an organism
whose blood-corpuscles are being destroyed with unusual
rapidity. The conclusion seems unavoidable that excessive
destruction of corpuscles (in which the liver takes part) is a
far more important factor in the production of forms of
anzmia characterized by their perniciousness than has
hitherto been considered probable or even possible. Con-
firmation of this view of the pathology of pernicious anamia
can only be obtained by examination of the various organs
in a great number of cases, both of pernicious anzmia and
other diseases.

The enquiry here outlined was pursued without interruption
during the following three years (1886-9), and the results were
recorded in his ' Investigation into the Pathology ” (1888) ;
 Observations on the Urinary Changes” (1889); and '* Observa-
tions on the Toxic Clinical Features and Nature and Treatment "
(1890). The experiments were fully recorded later in his mono-
graph on Pernicious Anzmia in 1900,

Their result was to draw attention to—(1) the constancy and
diagnostic importance of the pigment changes ; (2) their haamolytic
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CHAPTER IV

Periop III (1888-1900).
“Toxic Hamolylic Anemia” (Hunter, 1888).

“A Specific Anemia, of Hamolytic Nature, Gastro-inlestinal Site,
Toxic Cause, and Infective Origin.” (Hunter.)

A Form of Mpyelogenous (Megaloblastic) Anwmia of Non-specific
Nature. (Ehrlich.)

I.

THis period (1888-1900) is marked by a steadily increasing
interest in the disease, and by numerous and extensive observa-
tions relating to its morbid anatomy, experimental pathogeny,
chemical changes, clinical features, diagnosis, prognosis, and treat-
ment, influencing materially the conception regarding the nature
of this condition and its relation to other forms of ansemia.

This period has to do with: (1) The influence of the patho-
logical and experimental studies of the author (described at the
end of the last period and extended in clinical and chemical direc-
tions in 1888-90) regarding the essentially hamolytic nature of
Addisonian anzemia, the secondary and compensatory character of
its bone-marrow changes, and its independence from the other
forms with which it had been grouped (e.£., anzemia of cancer, loss
of blood, &c.).

(2) The confirmation and acceptance of this view of the disease
at the hands of many English and American observers (especially
by Mott in 1890 and Muir in 1894, in respect of the bone-marrow
changes), with the result that the individuality of Addisonian
anzemia received far more recognition than it had ever previously
done, although still under the title of pernicious an®mia given to it
in the previous period. Thiswas the case at least so far as English
and American observers were concerned, and up to the year 1894-5.
(See postea, Chapter VI.) (Map 1, p. 65.)

(3) From that period onwards the influences which in the pre-
vious period, under the teaching of Biermer, had grouped it with
other (* pernicious ") forms came once more strongly into force.
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(6) The close of the period was marked by the publication (1900)
of a fresh set of observations by the author in direct continuation
of his former series in 1888-90, emphasizing still further, on
etiological grounds, and fresh clinical and pathological grounds,
the marked individuality of this disease. These will be described
under Period IV. (See Map 1, p. 65.)

I1.

As regards conceplion, nature and cause of the disease, this period
shows the influence of four sets of studies, more particularly :(—

(1) Those of the Author (1888-90)—histological, experimental,
chemical and clinical—regarding the hamolytic nature, gastro-
intestinal site, toxic cause, probable infective origin, and specific
nature of this anzemia. (Map 1, p. 65.)

(2) Those of Ehrlich (1888-92)—solely hzematological—empha-
sizing ' megaloblastic degeneration” of the blood and bone-
marrow as ‘‘the essential changes,” and “the cause” of this, as
well as other forms of * progressive pernicious anzemia.”

(3) The extensive observations of Dr. Schauman (1894, also
1898) regarding the nature of “ Bothriocephalus anzemia,” and the
identity of its blood changes and clinical features with those of
Biermer's ' pernicious anzmia,” (Maps 1 and 2.)

(4) A series of intermediate observations and conclusions, based
largely on those of the Author (1888) and Schauman (1894) above
mentioned, denoting what is variously termed the * toxic origin,"” the
% enterogenous origin,” the " auto-intoxication origin,” the * gastro-
intestinal origin " of the conditions termed " progressive pernicious
an®zmia” (various writers, especially Professor Grawitz, 1896-
1900) ; or its ** haemorrhagic origin” (Stockman, 1895).

These observations are so numerous that only the briefest
historical summary can here be given. The literature alone
extends to close on two hundred papers.

The following is a brief summary of the chief of these observa-
tions in the order of their publication :—

(1) Histological Studies, regarding the constancy and patho-
gnomonic importance of the pigment changes, by the Author
(1888), William Russell (1889), Mott (1889-90), Crozier Griffith and
Burr (1891), Osler (1892), Gowland Hopkins (1894), Warthin
(1901), and many other English and American observers ; by
Stithlen (1895), a pupil of Quincke, as almost the sole German
observer, reaffirming the conclusion always held by Quincke
(1876), that these pigment changes were “ neither constant nor
pathognomonic.”
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(2) Experimental Studies, by the Author (1888), regarding the
nature and seats of blood-destruction in health and in pernicious
anzemia, the haemolytic nature, toxic cause, and gastro-intestinal
(portal) site of this anwemia; Schauman and Tallgvist (1898),
regarding the toxic and hzemolytic action of substances extracted
from the bodies of the intestinal parasite Bolhriocephalus latus;
Muir (1901) and Bunting (1905), regarding the bone-marrow
changes.

(3) Chemical Siudies, by the Author (1889), regarding the excre-
tion of aromatic sulphates, diamines, urobilin and iron in the urine,
and the presence of iron in the liver, kidney and spleen ; by Mott
(1889-90), regarding the excretion of urea, uric acid, urobilin in
the urine, percentage of iron in the organs ; by Hopkins (1894),
regarding the excretion of aromatic sulphates and of iron in the
urine, and percentages of iron in the organs in five cases; by
Stockman (1895), recording a very extensive series (twenty-one) of
analyses of iron in the organs in various diseases, including two
cases of pernicious anmmia; by von Noorden (1890), Grawitz
(1896), Ewald (1896), Martius (1897), and others, regarding defi-
ciency of HCI in the gastric juice—achylia gasirica—as a feature
of the disease ; also Stewart (1895) ; Einhorn (1892).

Hamatological Sludies of a most extended kind regarding every
feature of the blood changes: poikilocytosis, leucopenia, variety
of the leucocytes, the degenerative changes (polychromatophilia)
presented by the red corpuscles (many observers); and more
especially the variety of nucleated red cells—normoblasts and
megaloblasts—and their special signihcance as denoting a myelo-
genous origin and a “megaloblastic degeneration” as the chief
pathological and pathognomonic manifestation of it—(Ehrlich,
1888-92; Miller, 1893 ; Askanazy, 1895; Schauman, 1894 ;
Engel, 1898 ; Lazarus, 1900); Gulland, 1905; Cabot, 1901,
Among other studies of the blood must specially be noted a series
of original observations by Haldane and Lorrain Smith (1898-1900)
regarding the volume and oxygen capacity of the blood in this
anzmia, showing that the volume of blood varies enormously.

Bone-marrow changes, by Rindfleisch (1890), by Mott (1890),
Ehrlich (1892), but especially by Muir (1894), the most extensive
studies relating to the character of the bone-marrow changes.
Also Miller (1893), Askanazy (1895), Engel (1898), and Pappen-
heim (1896), and most recently Bunting (1905).

Clinical and Crilical Studies regarding the clinical features and
pathology of the disease, by the Author (1889), Hale-White (1890),
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MacPhedran (1891 and 1892), Stephen Mackenzie (1891), Bristowe
(1890), Ewald (1896), Grawitz (1896), Grainger Stewart (1894),
Gibson (1894), Cabot (1896), and especially Coupland (1898),
and Stockman (1895), Birch-Hirschfeld (1892), Ehrlich (1892),
Lazarus (1900), Colman (1900), Gulland (1905), Adami (1900).

The association of anzemias with nervous lesions and symptoms,
by Minnich (1892), James Taylor (1895), Nonne (1893), Bowman
(1894), Burr (1895), Putnam (1891), Dana (1891), Colgquhoun (1896),
Russell (1898), Bastianelli (1896), Lloyd (1896), J. M. Clarke (1897),
A. W. Campbell (1898), Matthes (1898), Burr (1898), Jacob and
Moxter (1898), Juliusburger (1898), Goebel (1898), Mott (1900),
Nonne (1899), Putnam and Taylor (1901), J. M. Clarke (1904),
Taylor (1904), Russell, Batten and Collier (1890).

The Nalure of Bolhriocephalus Anemia and its relation to
% progressive pernicious anzmia: important studies by Schauman
(1894), and Schauman and Tallgvist (1898), Dehio (1892), Wiltschur
(1893), Eckert (1893).

Eliological Studies regarding the infective nature of the glos-
sitic, gastric and intestinal lesions associated with Addisonian
Anzmia (Author, 1900-3) ; and Hislorical Studies regarding the
relation of Addisonian Anzemia to Progressive Pernicious Anzemia
(Author, 1903-7).

THE UnNiTY OR PLURALITY OF ADDISON'S ANEMIA.

The results of this period as regards the conceplion and path-
ogeny were the following :—

The Unity of the Disease. (Map 1, p. 65.)

- YA specihc form of anzmia, of hamolytic nature,
gastro-intestinal site, toxic cause, infective origin, and
characteristic clinical features and course.” (Hunter,
1888-90.)

“A specific form of an@mia consisting in haemolysis,
probably induced by toxic agents absorbed from the gastro-
intestinal tract.” (Coupland, 1898, and most English and
American observers, 1889-1900.)

The Plurality of the Condition.  (Map 2, p. 66.)

“Not a disease swi generis, but a mere group of
symptomatic conditions, of mixed nature—hamogenic or
hazmolytic ; due to many causes; of myelogenous origin
(Ehrlich, 1892, and others) ; of enterogenous—auto-intoxi-
cation—origin (Ewald, 1895 ; Grawitz, 1896-1901, and
many others) ; of parasitic origin (Schauman and many
others) ; of haemorrhagic origin (Stockman, 1895); ** having
the clinical features described by Biermer and the blood
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changes (megaloblastic) described by Ehrlich (Ehrlich,
Schauman and most German observers); produced by

many causes ; one group—secondary—being produced by all
sorts of kno“n causes, but another group the prima

mysterious in origin. * After all these cases have been dealt
with (due to obvious causes), we have still to deal with
cases of pernicious anzmia in which not a single point can
be got out of the history throwing any light on the origin
of the disease ; in which neither clinical observations nor
necropsy reveal any changes in the organs to which the
severe disease can be referred—" primary,” * essential,
cryptogenetic anzemia. It is nol fo be doubled thal even
among these are many forms differing enlirely from one

another in their origin and pathogenesis” (Lazarus and
Ehrlich, 1900.)

The Unity of Addison’s Anemia.

The chief effect of the hzemolytic studies of this period was
to largely re-establish the original conception as to the “ unity "
of the disease. This will be shown later by extracts from the
conclusions of representative English and American observers
well acquainted with the disease, both in the preceding period
(1870-88) and in this period. (See Chapter VI ; also Map 1, p. 65.)

It will be seen from these how much the steadily increasing
belief in the unily of Addison’s anzmia is intimately bound up
with the degree of acceptance of the writer's studies (1888)
regarding the constancy and special characters of its haemolytic
changes, their gastro-intestinal site, and toxic character.

The chief point of interest is that all observers (and the
number is large) who have been able to confirm his observations
and the still larger number who have been able to accept his
conclusions—even those who disagree with them (Henry, 1889)—
have seen in the class of facts relating to haemolysis * the strongest
argument in favour of this anzemia being an independent form
of disease characterized by hzemolysis.” (Henry, 1889.)

The history of the subject shows that the different interpre-
tations put by Quincke (1876-83) and Hunter (1885-88) respec-
tively, upon the pigment changes—the former denying, the latter
asserting their constancy and pathognomonic importance, have
had as much influence on the later work and conception as
the original widely different etiological conclusions of Addison
and Biermer. This will be brought out clearly in a later section.

(See Chapter XIL)

As regards Eliology, the conclusion come to by the writer (1888)

that the hamolytic changes in the disease were constant and
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distinctive, ** marking it off from other forms of anzmia clinically
resembling it,” has from first to last been the basis of his view,
that this anamia is not due to ordinary causes, but is of a special
character ; it has prevented him seeking for its causes in ordinary
factors, such as operate in general anamia ; it has led him to
look for some deeper causes, and keep his attention fixed on
those forms of anemia admitted by all to be “without discover-
able cause,” " primary,” “cryptogenetic” (* Addison’s Anamia”).
The position assigned to Addison's an@mia in the group of
severe anzmias by the writer since 1888—as the outcome of the
various studies he has given to the subject during the past twenty-
one years—is represented diagrammatically in the Frontispiece
Scheme ; and the character of the observations is represented
and detailed in Scheme II (and described by other observers, p. 57).

The Author's Conception.
SCHEME II.

It will be seen that the whole superstructure of effofogy built upon
Biermer’'s foundation has been removed ; that most of the conditions and
disturbances, e.¢., gastric and intestinal lesions, diarrheea, &c., regarded as
causes, are really effects of the infective agencies underlying the disease—
they belong to the gaifology of the disease and not to its etiology ; that the
clinical features include the various disturbances in the gastro-intestinal
tract which have been regarded as causes, and in addition a very definite
group of ha&molytic symptoms which have been and constantly are over-
looked, as also a very definite and constant group of febrile and nervous
symptoms denoting the effect of the toxins of the disease on the body and
the nervous system respectively,

Underlying all this great pathological and clinical characterization are
the fnfective factors indicated at the bottom of the Scheme. One of them—
the sepfic—is common to this and many other severe an@mias according to
the author's observations ; the other is a specific fnfection of drain source,
whose contraction is almost immediately marked by the Aemolyfic and
glossitic (or gastric or intestinal) lesions characterizing the disease.

The result is to satisfy him that Addison’s anzemia is in truth
a very remarkable disease, of a specific infective hamolytic nature,
in which both clinical observations and necropsy reveal definite
hzmolytic and infective processes as a constant feature of the
disease, and in which a very definite series of points can be got
out of the history throwing light on the mode of origin of the
disease, the source of the infection in the alimentary tract, and the
lesions of the tongue, stomach, and intestine connected with it.












PERIOD III 43

lay partly bare ; and (2) while doing this to lay completely bare
a great stratum of seplic infeclion traversing the foundations of
Addison’s anzmia and forming to a large extent the foundation
of those forms of severe anmmia (“ Seplic Anamia) which often
clinically resemble Addison’s anmmia (see Frontispiece), but differ
~ from it by not presenting the hzemolytic or bone-marrow changes
characteristic of Addison’s aneemia. This septic type, according
to my observations, is one of the commonest and most overlooked
forms of anszemia. In varying degrees it frequently complicates
other forms of anmemia (cancerous, loss of blood, nephritic,
intestinal, &c.), giving them an intensity and a character which
clinically resemble Addisonian anwmia. The severest forms are
in my experience the most pronounced of all anamias—they are
more commonly mistaken for Addisonian anzemia than any other
form. The characters of this anzemia will be fully described in a
later section of this work. (See p. 82 and vol. ii.)

Pluralily of Addison’s Anamia.

The opposite teaching regarding the pluralily of all so-called
' pernicious anzemias,” including Addison's anzemia, is based upon
(1) Biermer's and Quincke's ectiological work ; (2) denial of the
constancy and pathognomonic importance of the pigment changes ;
(3) the hzematological studies of Ehrlich regarding ** megaloblastic
degeneration” of the blood and bone-marrow denoting reversal
to an embryonic type of blood formation as the chief criterion
of " pernicious anemia' ; (4) the studies of Schauman (1894)
regarding bothriocephalus anwemia. This teaching is the prevail-
ing one among Continental observers, ¢.g., Birch-Hirschfeld (1892},
Wiltschur (1893), Schauman (1894-1900), Ewald (1896), Eichhorst
(1898), Ehrlich and Lazarus (1900), Grawitz (1896-1901), Ziegler
(1902) ; and its influence is also shown in the conclusions of
certain English and American observers, viz., Stockman (1895),
Bramwell (1899), Henry (1889), Pepper and Stengel (1896),
Gulland (1905), Osler (1903) ;: Ewing (1904).

All who have adhered to the conclusion of Quincke that the
pigment changes are not distinctive, but only denote hzemolysis
as a feature of some cases; or regard them as the result of
extravasations (Stockman, 1895; Lazarus, 1900); or make no
mention of them in their cases (Grawitz, 1896, and most German
observers! ; or regard disturbance in blood formation as the
essential feature of the anemia with or without an increased
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destruction (Russell, 1889 ; Earl and Purser, 1889 ; Henry, 1889 ;
Ehrlich, 1892 ; Grawitz, 1896 ; Ewing, 1904 ; Gulland, 1905 ;
Eichhorst, 1891 and 1898); all these observers have continued
to regard the disease as merely *a group of symptoms, not an
etiological unity” (Schauman, 1900) ; “not a disease suf genmeris,
but a frequently occurring group of symptoms met with in very
different conditions of disease” (Lazarus, 1900) ; “the result of
well-recognized debilitating causes aggravated by bleedings”
(Stockman, 1895); ‘“a clinical condition —any profound and
apparently causeless anzemia characterized by peculiar alterations
in the blood and tending to pursue a progressive or pernicious
course "' (Bramwell, 1899) ; “a form of cachzemia which may arise
from causes known or unknown ” (Pepper and Stengel, 1896).

This conception is specially asssociated with the work of
Ehrlich.

The position assigned to Addison's anzmia by Ehrlich (1892),
Schauman (1894, 1898), Grawitz (1896 and 1901), many English
(Stockman, 1895, Gulland, 1905) and American observers, is an
even more subordinate one than that given to it by the first
German observers of progressive pernicious anzmia. This posi-
tion is shown in Scheme III, and in Map 2, p. 66.

ScueMme III.

It will be seen that the sffolopieal supersivuciure is more imposing than before,
and that it has been increased by a big slab variously entitled ** Toxic,” ** Entero-
genous,” ** Auto-intoxication "—admittedly largely taken from the present writer's
work in 1888, The pathological portion has undergone change, great pathognomonic
importance being attached to megaloblastic degeneration in the blood and in the bone-
marrow as the °°essential ™ feature not only of Addison’s anmmia but of a whole
group of other so-called megaloblastic anmmias.

It will be seen that what they term the primary, essential,
cryptogenetic form of * progressive pernicious anzmia’ is rele-
gated by them to a subordinate position; and the degree of
information possessed regarding it as the outcome of the extensive
hzmatological observations of the last fifteen years, to which
Ehrlich, German observers, and most English and American
observers attach special importance, is thus described in Ehrlich
and Lazarus's work (1900) :—

The form of anzmia in which not a single point can
be got out of the history to throw any light on the origin
of the disease—in which both clinical observation and
necropsy fail to reveal any changes in the organs to which
this severe disease can be referred.









CHAPTER V

Perion IV (1900-8).

“ Addisonian Anwemia—a Specific Infective Disease.”” (Hunter.)

EarLyin 1900 a fresh set of observations were recorded by the
Author, and extended and confirmed by a further series in 1903, in
direct continuation of his former series in 1888-90. These related
to: (1) cerfain infective lesions (glossitic, gastric and intestinal)
present in Addisonian an®mia ; and (2) the important part played
by a form of sepsis hitherto completely overlooked (namely, that
derived from the mouth—* Oral Sepsis,” as he designated it)
as a great factor in causing lesions and catarrhal conditions
of the stomach and intestine (* septic gastritis” and * septic
enteritis "’ respectively) favourable to the contraction of Addisonian
anzmia. (This sepsis is itselt the cause of a common form of
anzmia—" Septic anzemia,”’ as the author has entitled it.) Not
producible by this sepsis, and once it is contracted persisting
even after complete removal of the “oral sepsis,” he found a
peculiar condition of Glossitis of an infective nature accom-
panying Addisonian ansemia, coming and going in the most
persistent manner, and always marked by increased haemolysis
and by exacerbations of the anamia. To this glossitis he has
attached great pathogenetic significance, which it will be the
object of this work to make clear. The result of the further
observations on seventy-five cases of the disease is to satisfy him
of the great individuality of this anmmia and its title to rank
among the group of specific infective diseases. Its relation to
other forms of anzmias is represented in Frontispiece Scheme.

The general character and scope of the observations may here
conveniently be brought out by the following account by Professor
E. Grawitz. (The words in brackets are the present writer's
additions. )

(* Zur Frage der enterogenen Enstehung schwerer Aniimien,”
Berlin. klin. Wochenschr., June, 1901.)

The subject of the origin of pernicious [ Addisonian]

anzmia has been recently enriched by observations of
W. Hunter, who in a series of such cases has found

45
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Ea peculiar recurrent and infective] inflammation of the
tongue and] mucosa of the mouth, and has hmught these
inflammations into etiological r:latmnshlp with pernicious
gﬁ.dd:hnman] anzemia. As is known, W. Hunter was the
rst to draw attention to the destruction of corpuscles
caused in the portal circulation by the absorption of toxic
products from the intestine. As a sequel and outcome of
this view he considers that [the infection responsible for]
this severe [recurrent] stomatitis [and glossitis] is -
lowed, infects the stomach and intestine [creating local
infective lesions, difficult to detect post moriem on account
of the extreme bloodlessness of all the tissues, but visible in
the tongue during life], the poisons of which become
absorbed and act destructively on the blood-corpuscles.
These infective processes, he considers, explain the occur-
rence of the fever symptoms met with in pernicious
[Addisonian] anmemia, as also the atrophy of gastric and
intestinal glands met with in many cases of pernicious
[Addisonian] anaemia.

Hunter accordingly defines pernicious [Addisonian]
anzemia as a chronic infective disease, caused by infection
of certain parts of the digestive tract, especially the mouth
i[tangua}, also the stomach and intestine ; and he goes so
ar with this thought as to recommend in treatment the use
of antistreptococcic serum along with local treatment of the
mouth, stomach and intestine.

My own experience is that no general significance can
be attached to these mouth inflammations in this relation
[special glossilis], since in the relatively large number of
cases which have come under my notice I have not met
with a single case in which there has been any noteworthy
primary stomatitis [glessilis]. On the other hand, secondary
stomatitis, with severe hamorrhages into the gums, can
arise in pernicious ansgemia as the result of the general
cachzmia prevailing.

(Compare Chapter XV, p. 114.)

The whole subject of the historical development of this disease

may be concluded by the following opinions (1903) of an observer
acquainted alike with its origin and its latest developments—the late
Sir William Gairdner, of Glasgow—who wrote as follows (1903):—

I feel personally much edified by your two papers in
the Lancet (1903), the last of which I have just read. The
dim and distant beginnings of my own knowledge of the
subject extend back to the time when I was doing ** Peri-
scope” (Reviews) for the Edinburgh Monthly Journal of
Medical Science ; and somewhere away back in the late
forties (1849) there is to be found an abstract of Addison's
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paper on suprarenal disease which brings in the “ Idio-
pathic Anzemia” idea. And although in my Clinical Medi-
cinte in 1862 I have alluded to several cases which I believed,
and believe, to be of this kind, the elaborate memoir of
Biermer (i.e., Miiller) found me unprepared to do more than
look with vague astonishment on the vast superstructure
he had erected, and which I was disposed to attribute to
local predominancy in his field of observation of what I
held to be a rare and very peculiar disease. 1 now see
exactly what it really was—that the peculiar German faculty
of working up caswistic in forms determined a priori, led
Biermer astray as it has done many others. All that I
have seen personally since then makes generally for your
view of the case ; although I have not seen quite enough
to lead me to generalize on this subject, and am not likely
now, in retirement at 79 years of age, to do any more upon
the subject.

The name of Addison's Anzemia, had it been adopted
generally in this country and on the Continent, would have
saved a world of trouble
“ Bright's Disease ” did, in its day, and does to some extent
even now. I wish I could say I had taken note of the
glossitic phenomena you describe, but I am afraid I am of
the number of those who have passed over things very
much within view, and shall now have no opportunities of
repairing my omissions. If you can make that point, i.e.,
the glossilis, clear, as being of the frequency you describe,
you will have won your case as against all gainsayers.”

(For sequel, see Chapter XV, p. 114,)

Summary.—The first period (1820-70) in the history of this
disease may be fittingly designated that of ** Idiopathic Anemia ”;
the second (1870-88) that of “Idiopathic Pernicious Anemia,”
and the third (1888-1900) that of *“ Hmmolytic and Toxic
Anzemia.” The period now entered upon will best find its appro-
priate name in that of * Addisonian Anzmia.” This is the title
which, in the writer’s judgment, best connotes this remark-
able disease historically, clinically, and etiologically. The title
“ Progressive Pernicious Anzemia” connotes, on the other hand,
as will presently be seen (Chapter X), nothing but confusion—
historical, etiological, clinical, pathological, diagnostic and pro-
gnostic—without its equal in the history of any disease or group of
diseases. In the interests of clinical medicine the term * pernicious "

should once and for all be dropped.
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Periop II (1870-88).
(3) ProrFessor BierMmER (1868 and 1871) :

% ProGRESSIVE PERNICIOUS ANEMIAY

¢ ** Found amongst poer peo-
ple, especially among
women among whom, in
addition to poverty, puer-
peral conditions appear

= - to be favouring causes.
Some cases of Insufficient and unsuit-

idiopathic and able feeding, unhealthy

: Sﬂmndﬂrj" Sﬂcu"d;u‘}'ﬂniﬁ. m:.rmundings. Chl.’::l'liic
%n_a’:lma mia compli- discharges 5 es{‘p:clal'ly
(Clinical and ol il B SRk SUHEE e
E & v jally sometimes also hamor-
Analomical) : : degenerafion of | rhages, usually preceded
Idlﬂ[ﬂlﬂllﬂ I-;l{f .'ljﬂ'ﬂ']'f ﬂ’“f the disease and caunsed

I T it. The most common

bmﬂ;f;:!ﬁeh' cause according to his

observations was chronic
diarrhoea, with or with-
out gastric disturbance.
A spenlareous ﬁrn_g'.in
wwilhont clear ﬂ'mfﬂ

| the exceplion.” g

(@) Opening words of Biermer's account (1871) :—

“ Professor Biermer gave an address on a form of pro-
Sressive pernicious anamia, often observed by him, which
was complicaled by fally degeneration in the heartl and vessels.
He had already described the peculiarities of this form of
disease in a preliminary communication in 1868. It was
only rarely that the disease originated spontaneously—
without a cause.” (The italics are in the original.)

() Biermer's preliminary communication (1868) above referred
“ Professor Biermer made a preliminary communica-
tion on fatty degeneration of the heart and of the vessels as
a result of anmmia. He had observed many cases of idio-
pathic and secondary anmemia caused by great loss of
blood, chronic diarrheea, and such like (among these was
one of splenic anzemia), which after some time had become
complicated by fatty degeneration of the heart and vessels
. « -« . The occurrence of these degenerative changes in
the cases observed was, he thought, due to the defective
condition of the blood of anzemic patients,”

(c) Biermer on Eliology (1886): In a discussion of Professor
Runeberg's paper on Bolhriocephalus anzemia and its identity with
progressive pernicious anagmia —

“ Professor Biermer doubted the identity of the anmmia

caused by the Bolhriocephalus with the real pernicious
anemia. In none of the numerous cases of pernicious
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Canses obvions :
Discharges.
Malignant growths.
Parasites.
Dyspepsia.

. Circulatory disturbance.
Chronic Splenic disease.

An®zmia EVers.

(Clinical)

Symptomatic

Caunses obscure :
Idiopathic (1) Chlorosis.

(2) Progressive pernicious anazmia.®
|

1

Non-essential Essential

i |

Many forms Symptomatic.  Deutero-  Primary

of idiopathic. pathic. Prolopalhic
(Addison’s Anemia).

* (1874) Immermann : ‘‘ A peculiar form of severe anemia . . . . o be
upamted from chlorosis, lenkemia and other pathological processes, as an frdepen-
tent form of disease for which Biermer's title appears the most suitable. The
ctiology is so far dark . . . the essential (? specific) cause is unknown.”

(1879) ‘" When I spoke in my first communication of **a special disease ™ I used
this simply as a synonym for a ““species™ or *“form "™ of disease—but only in a
clinical-anatomical sense. The idea that all cases of essential pernicious anmemia
must have one etiology is absurd. By pernicious anmmia is to be understood matking
more than the highest form of anewmia kovever produced —essential or non-essential,
idiopathic or symptomatic.”

{The contradiction here given to his first conclusion is complete. )

(3) “ Pernicious ANaEMIA : A NEw Disease ” (1) (1874).

[Title of Editorial article in the Medical Times and Gazelle, ii,
1874, p. 681 ; Review of Immermann’s paper, 1874 ; see also
Bril. and Foreign Med. Chir. Review, ii, 1874, p. 487—first notices
of Biermer’s work in English literature.]

The acuteness of a Swiss observer seems to have added another to the
list of diseases with which the present century has enriched our text-books.
Dr. Biermer, of Zurich, has described an affection which differs from ordinary
simple anmmia in a marked manner, and which appears to be a disease suf
generis in the sense defined above, . . . We are not aware that any case
has as yet been reported in Great Britain (1), but no doubt there soon will
be many observers on the look-out for it, and new light will be thrown on
its eticlogy and course. For the sake of poor suffering humanity we must,
however, l'n}pc that so serious a malady may only be due, as Immermann
supposes, to special local influences, and that its distribution has not a wide

range.
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disease can vary (according to its mode of origin) by presenting certain of
the features of the original cause. And in this connection one must
remember that deficient blood-formation (ankematesis) and increased destruc-
tion of blood elements (hemaphthisis) form the two types, which, however,
can be combined with one another and in this way alter the character of
the clinical features. Examples of the first type would be those cases in
which chronic inanition, gastric atrophy, or trophic disturbance of blood-
forming organs are present; examples of the second variety perfags those
cases which show an increase of iron in the liver. On such a view of
pernicious anemia it is clear that the boundary line between it and the
more intense forms of simple anwmia cannot bhe quite a sharp one. (1876.)

“* The result of the present further observations (on eleven cases) serves
to confirm the view expressed in my former—that pernicious anmmia, like
anemia generally, is the product of very various morbid processes and repre-
sents the highest form of anmxmia. Etiologically there appears to me to be
no ground whatever for separating pernicious anemia from other forms of
anamia. (1877, p. 17.)

* Pernicious ansemia is essentially a clinical picture, and if one strives to
distinguish between primary and secondary forms I do not think it justifiable
to exclude all cases with obvious anatomical lesions as not belonging to the
disease. Since we know that the picture of the disease can be presented by
cancer of the siomach (Eisenlohr), or cirrhosis of the stomach (Nothnagel), we
must regard these as causes of secondary progressive pernicious anmmia ;
while thosze eazes which arise through disturbances of blood-formation, or
disturbance of blood decay, are to be separated off as primary forms of the
first and second order. [In actual eases it will often remain doubtful to
which group the case is to be referred.” (1880, p. 586.)

Pigment changes (1876-83): Number of cases 9. In 5 marked; in
2 slight ; in 2 absent.

1805 (Observations by Stiihlen, a pupil of Quincke) :—

* Even to-day the clinical picture presented by pernicious ansemia shows
very little that iz satisfactory, and very little certainty as regards the disease
itself with the exception of the changes in the blood, the great anawmia and
general weakness of the patient. JFosf-morfem changes are limited in most
cases to the blood-forming orpans, and yet are hardly ever considerable.
Quincke was the first to draw attention to the high percentage of iron in
the liver and other organs in sonve cases of pernicious angmia. The number
of cases since investigated, only eleven(!), is too small (!} to say whether
this increase of iron is constant and pathognomonic.

“ So far ag we can even now judge this is not at all probable, since the
pathogenesis of the disease appears to be a very variable one.  Since further,
siderosis occurs in other diseased conditions (“a very common occurrence
in different diseased conditions'—Quincke, 18g5) as Quincke and Peters
have shown, this condition of the liver cannot be regarded as pathognomonic
of pernicious anwmia."”
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(9) Dr. Sipney Courranp (1881):

Simple.
Symptomatic { Pernicious " Nestined to
(e.g., Wasting diseases) be merged
Aﬂmmiﬂ- again  nko
(Clinical) Pernicious® Ezzﬁmg;hﬁg
Idiopathic (e.g., Addison’s Anamia) perfected. ™

(primary) Simple
(e.2., Chlorosis).

* Same author (1898) @ ¢ Dir. Hunter’s contention for the specificity of pemicious
anamia as a disorder consisting in heemolysis, affords so far a satisfactory explanation
of the phenomena. It has further enabled us to eliminate from the category of
pernicious anemia many anzmias which are strictly secondary, closely as they may
simulate the primary disease in clinical features, blood changes and visceral lesions.
Wor is it warrantable to include within the class such cases as those associated with
the presence of intestinal parasites unless it can be shown that they depend on the
same kind of hamolysis as that which underlies the primary malady. Pernicioos
anemia signifies, then, a definite group of clinical and pathological phenomena
dependent uggn. a special form of blood-destruction or hemolysis, induced by toxic

agents absorbed from the gastro-intestinal tract.”
(10) DrR. Pye-SmirH (1883) :
Causes : Anamia of :

" Hemorrhages.

Recurring pregnancy.
Long-continued lactation.

ing discharg Chronic lencorrheea.
Exhausting discharges- Ll

Recurrent diarrhoea.

\ Chronic dysentery.

{ Stricture of asophagus.
iy | Chronic dyspepsta.
Inanition Casbritin

Gastric ulcer.

Acute rheumatism.

. - Phthisis.
Increased destruction Chlorosis.

of corpuscles 1 Pyolhus:
Other acute diseases.
Mercury.

Lead.
Effects of drugs and | S0
poisons Sjrphilis.,
\ Malaria.
. Spleen.
Changes in glands .| Lymph glands.

With or without leuk®mia,

-

Anzemia
(Etiological)

-

¢ Without recognizable
canse . . . nof y 4 A
depending on known “ Idiopathic anamia™ of
loss of blood consti- ( Addison.
WE“‘S# or on dimin- * Without any symptoms and with-
ished income, or on out any lesions that cannot be
referred to the anemia, and
without discoverable cause.”

increased destruction

of formed elements "
 Primary—essential au-
. tochthonous™
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(@) *“ Dr. Hunter’s observations dispel some illusions. They demonstrate that,
strictly speaking, pernicious anmmia has a place apart from secondary anemias due
to wasting diseases, repeated blood loss, or disease of the organs of nutrition. When
in such cases the anemia becomes, as we were wont to say, * pernicious,” this is not,
according to his views, by any normal sequence of events, but by the intervention of
a new factor—the supervention of a malignant process of blood-destruction which
accelerates the fatal issue. In support of his contentions Dr. Hunter details the
results of many experiments upon the efiects of hemolytic agents. . . . Certainly
he has succeeded in making out a very strong case for his view, which, more than any
other yet advaneed, would seem to harmonize best with the clinical facts of this
remarkable malady.” (Editorial article, Lawucet, 1888.)

(#) *In my opinion these observations (now recorded) bear out strongly the
views, and strongly support the conclusions arrived at in Hunter's recent studies
regarding the hemolytic nature of the disease. To my mind these studies have very
definitely shown that the essemtial features of permicions amcmia are excessive
destruction of blood corpuscles, the seat of disintegration being the porial system,
more especially that contained within the liver and the spleen, the process seeming
to commence by a liberation of hwmoglobin in the spleen which is carried to the
liver to be disposed of. The marrow changes are secondary to the disease, with
a reversion to the embryonic type.” (Dr. Mott, 1589.)

{¢) ** The opinion now prevalent of the nature of pernicious anamia (that it is due
to excessive haemolysis) is largely due to the elaborate investigations of Dr. William
Hunter (1885). The arguments of Hunter in favour of the fndependent nature of
the disease are the most powerful that have yet been advanced. Hwemolysis is
undoubtedly increased, but this is, in my opinion, the result of the defective
blood-formation underlying the anemia." (Dr. F. P. Henry, U.5.A., 1889.)

(@) ** Whether or not pernicious anmmia is a distinct pathological entity is still
a much disputed question. Henry (1887, also 1889) takes the ground that it is
the final stage of several forms of symptomatic anmmia and of chlorosis, a view
similar to that held by Quincke, Osler, Eichhorst, and Coupland. IHunter is one of
the strongest of the more recent supporters of the sndependence of the disease, and has
done much to establish these views. 1e shows very conclusively that such condi-
tions as the presence of intestinal worms, atrophy of the gastric mucous membrane,
and malignant disease, to all of which the disease has been ascribed, are repeatedly
met with in cases presenting none of the Appearances of pernicious anmmia ; and,
conversely, that cases of pernicious anemia are repeatedly seen in which no such
changes are to be found. These facts in connection with the clinical symptoms, but
especially with the characteristic conditions of the blood during life, and the equally
pathognomonic change in the liver after death, justify the belief that the disease
is an independent one, due to some cause not operating on other forms of anemia.
The nature of this cause is a subject still very obscure.” (Dr. Crozier Griffith,
U.5.A., 1890.)

{¢) ** As check observations, the livers from a number of different diseases—
especially those attended by anemia—were examined. In not a single instance was
the characteristic pigment found in amount at all comparable with that seen in
pernicious anmmia, nor did it present the characteristic arrangement. In most cases
it was entirely absent, or present in very small quantity.

“ [t would seem to be a just conclusion to regard pernicious anwmia asa a frufy
independent affection—probably due to the entrance into the portal circulation from
the intestine of some certain hemolytic agent—the origin of which is unknown, but
that it is possibly of the nature of a ptomaine.” (Drs. Griffith and Burr, U.S.A., 1891.)
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under certain favourable conditions of organisms of specific nature (a specific
infection) within the gastro-intestinal tract.' We wish that this would stand the
test of further investigation, but as yet it is not proven.” (Professor MacPhedran,
Canada, 18g0.)

** Certain ptomaines (poisons) not present in health have also been found in the
urine (Hunter, 18go). Hence the view has been expressed (by him) that pernicious
anxmia is due to some sfecial micro-organism in the intestine producing certain
ptomaines which cause destruction of corpuscles in the portal blood, with the
attendant symptoms. That there is some truth in this should not be a matter of
surprise, as later physiological research (by him) has shown that the chief seat of
the wormal destrnction of the red corpuscles is in the intestinal mucosa." (Mae-
Phedran, 1892.)

(&) ** With regard to the exact nature of the poison generated, Hunter sugpests
it may be of cadaveric nature, absorbed from the alimentary tract. The research
is, however, specially valuable in fadng the seat of the disintegration of the cor-
puscles in the portal circnlation, and iy important annexa, the spleen and lver."
{Professor Halliburton, 18g0.

(/) It has been urged against this theory that gastro.intestinal lesions of all
sorts are common and bacteria plentiful in the intestine, and that therefore perni-
cious anwmia should be commoner than it is. But I take it that the whole pith
of the theory is that there is a special micro-organism which may, for all we krow,
be very rare.” (Dr. Hale White, 1890.)

(13) Proressor Muir (1894) :

* Boneg-marrvew Changes. — The condition of the bone-marrow even
taken alone, would indicate ax increased regemerative activity. . . . More-
over, if we examine the condition of the liver, we find it s evactly im fhe
case fre whick the liver conlains most pigment that the bone-marrow changes
are most advanced, and the disease bas run the most prolonged course.
Taking all the facts, we cannot but conclude that these five cases form a
group of examples of the same disease, and that in all the changes in the
marrew are of similar nature, and secondary fo the disease. . . . It would
appear that when the increased demand has lasted for some time there is
a return to a sort of embryonic condition in which nucleated red corpuscles
of larger size are formed; and it is probable that they are formed in such
numbers or of such size that they do not lose their nucleus in the normal
manner, which undergoes degeneration (megaloblastic degencration). Fhe
reversion i3 wof a primary pathelogical condition, but a process compensaiory
fo the long-continued drain. (1894.) These changes are chiefly of the nature
of degenerations, and are to be referred principally to a¥recd foxic action, and
they can be produced experimentally by the injection of micro-organisms,
especially pure cultures of staphylococeus.” (19o01.)

(14) ProrEssorR STOCKMAN (1895) :

Causes :
Ordinary Well-recogmized debilitating causes.
Anemia The same, aggravated by degenerative changes in
the whole vascular system, which permit the
Pernicious occurrence of minute internal bleedings, more

rarely of external ones also, leading ultimately
to excessive anwmia and death.
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Periop IV (1900-8).

(20) Dr. W, Huxter (1900-7) (See Frontispiece.)

Caunses : Types :
Trophie. Ordinary anemia.
Non-infective | Loss of blood. Traumatic anemia.
AR . l ge, sex, wantof iron.  Chlorosis,
eI
(Eliological) General infections.
** Septic aneemia " (non-
Infective Septic. haemolytic, aplastic
marrow. )
Specific.
Various Glossitic hemolyéie
# Intestinal infective
anemias.” Addizsen's Anemia

(*° A specific infective disease.")

“(r) By the aid of the schematic table (Scheme IT) he summarized his own
ohservations and conclusions (1885-1903), showing, as it appears to him, that the
disease is a specific entity ; that the primary efiological factor is a specific hamolytic
Enfection giving rise to a specific infective glossitis, gastritis, and enteritis, with
sepsis of the alimentary tract as a potent predisposing factor ; that the parhological
edifice raised upon these foundations is special, constant, and pathognomonic, and
comprises lesions in the gastro-intestinal area, hamolysis occurring in the portal
circulation and evidenced by pigment changes in the liver and kidney, and hemo-
lytic changes in the urine; changes in the bone-marrow, denoting increased hwemo-
genesis ; that the symploms are characteristic and can be arranged in hemolytic and
gastro-intestinal groups, which are inseparable from the pathological conception of
the disease, and are surmounted by groups of symptoms referable to toxemia and
anemia respectively.” (Scheme 1L.)

€ (2) Dr. Hunter has arrived at very definite and clear conclusions regarding the
real nature of pernicious anzemia. . . . We must refer our readers to the text
of his paper for his close and searching criticism of recent literature on pernicious
anemia, merely remarking that the eriticism appears to us to be sound. . . .
The great advance made mainly by Dr. Hunter’s investigations has been in the
direction of revealing the true nature of Addison’s “idopathic’ anmmia. By his
researches on hamolysis and his observations on the clinical ‘and pathological
characters of this form of anmmia Dr. Hunter has given an explanation of the
disease which is thoroughly in accord with modern scientific hematology. . .
Addison's anemia is a definite entity, specilic, infective, hremolytic, presenting
characteristic local lesions (especially a peculiar form of glossitis). . . .
There is no gainsaying the advantage of arriving at so delinite a conclusion, and
we must hasten to recast our nosology accordingly. For the practical outcome of
such considerations is the total reversal of the situation as it was when Hiermer
wrote (1871) on ‘progressive pernicious anmmia.' . . . Now we learn that
the only condition entitled to be termed * pernicious anemia ° is just that which was
neglected by those observers, and that it alone possesses a single and well-defined
etiology. It is in the demonstration of this definite character that so much is owing
to Dr. Hunter, and we doubt not that by following up his line of enguiry much will
be gained, not only in the direction of clearness of conception, but in the treatment
of this grave disease.” (Lancet Editorial, 1903.)
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MAP 1.
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Addison 1888 * Niliopathic Anoecmia
- __J {oauae wnbamen)
Wilks
Troussean 1200
Gairdner
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CHRONOLOGICAL MAP showing the etiological position assipned to Addisonian
Anzmia in relation to *‘ Progressive Pernicious Anmmia™ by English (and other)
observers throughout its history. The dark outline represents the former; the clear
outline represents the latter. ?Sae Chapter VII.) The map shows (1) the steadily
increasing recognition of the individuality of Addisonian Anxemia from 1888 onwards ;
{2) the effect of Ehrlich's megaloblastic eriteria from 1892 onwards in once more
enlarging the group of an®mias termed ‘' pernicious "' (se¢ p. 78) ; and (3) the out-
come, according to the author's observations (1900-5) of these megaloblastic
criteria. (See p. 75, and pp. 175-6.)
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CHAPTER VII

ReLaTiON oF ApDisoN's * IpioratHIC ANEMIAY TO
“ ProGRESSIVE PERNICIOUS ANEMIAY
(With Maps 1 and 2.)

Tue foregoing classifications bring out the great complexity
and wide diversity of opinions which have prevailed regarding
this an@mia since its first description in 1822 and 1855. It will
be seen that, wherever or under whatever name the particular
form of anzmia had in view by Combe and Addison is considered,
the fact about which all are agreed is the one which induced
these observers to draw attention to it originally, namely, its
cryptogenetic origin—its unknown cause. Short of that great fact,
the classifications seem to reveal nothing but divergence of opinion
and differences of conception—in some notable instances remark-
able confusion in conception, observers contradicting themselves
flatly at different periods. It is little wonder that the history of
the disease has proved—to those who have ventured to deal with
it—almost as difficult a task to unravel as that of the nature of the
affection itself. On this point the present writer may perhaps
claim to speak with authority, in virtue of the exceptional interest
he has taken in the disease, and the work which he has devoted
to it during the past twenty years. Despite his general acquaint-
ance with its whole history, it has only been during the last three
or four years, by repeated perusal and study of its earlier literature,
that he has found it possible to trace to its source the precise cir-
cumstances which led English observers—quite erroneously as he
finds—to identify Biermer’s anzemias with Addison’s anzmia, and
to adopt generally for the latter the name * pernicious anamia”
which was given to the former. (See Chapter X.)

The point which he is at present concerned to bring out is not
any explanation or reconciliation of the views of the exponents of
Biermer's an@mias, but one of a more important nature, namely
this—that from the very first the conception of * progressive per-
nicious anzemia” practically undid what Combe and Addison had
attempted to do. It brought logether different forms of severe anemia

67
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by virtue of superficial clinical, pathological, and etiological
resemblances ; whereas, the sole object of Addison's accounts
was to scparale one form from all others on account of the
absence of any obvious or sufficient cause. The difference be-
tween the two conceptions may be put thus : that even if Addison
had never written, it would still remain for some observer to
make a much needed contribution to Medicine, by separating
the ansemia which he had in view from the heterogeneous
group of anzmias now termed “ progressive pernicious anzmia.”
For the result of the author’s investigations here recorded is to
show that the anzmia which he described is not only a * remark-
able” form of anmwmia, as they thought, but also a remarkable
infective discase—nosologically, etiologically, clinically, and patho-
logically, deserving to be marked off from other forms of * pro-
gressive anzemia” as sharply and clearly as ‘* enteric fever ” is now
definitely marked off from all other forms of * continued fever."”

If it has been his good fortune to be able to throw any light on
this complex disease, it is largely due to the circumstance that he
was led (1885) to interest himself in its pathology as the result of
experimental studies (** Transfusion,” and * Nature and Seats of
Blood Destruction,” 1885-86), without any knowledge whatever
of its highly complex controversial history. For many years the
question of who first described it, or how their conceptions
differed, appeared to him matters of quite subordinate interest, in
view of the fact that no two observers seemed to agree as to what
constituted the disease. If at this time he had any prejudice at all
as regards the English ' idiopathic” and the German " progressive
pernicious " view of the case, it was in favour of the latter. The
conception involved in the latter left the question of pathology
completely open; whereas the Addisonian conception, as after-
wards defined (1883), viz., that “ the disease must be without any
lesions other than those due to the anzemia,” appeared to prevent
any possibility of light being thrown upon it, since the very fact
of ascertaining any class of lesion to which this could not apply
would ipso facle exclude the case altogether from the rank of this
ANSEITIE.

In the light of these early preconceptions (1885), the conclu-
sions eventually reached and embodied in the accompanying
summary as to the relations of Addison’s anzemia to Biermer's
progressive pernicious anzmia are of additional interest ; they
may possibly have the more weight with German observers, on
account of a criticism made by a reviewer on his former work, viz.,
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* In his history of the observation and interpretation of the disease,
the author appears to us perhaps to err on the side of generosity

to Biermer."

AvTHOR'S CONCLUSIONS REGARDING THE RELATION OF * IDIOPATHIC
AwvzEMiIA" (" Addison’s Anmzmia') 1o * PROGRESSIVE PER-
Nicious AxeEmia” (' Biermer's Aneemia ” of German Writers),

‘ PROGRESSIVE PERNICIOUS
ANEMIAY
(* Biermer's Anzemia.”)
Conceplion.

(1) The famous address by
Biermer in 1871, in which the
name ‘' progressive pernicious
anzmia' was used for the first
time, forms the starting point for
our description of the disease.
(Ehrlich and Lazarus, 1900;
Grawitz, 1906 ; Strumpell, 1890).

(2) “The chief merit of
Biermer's work—the great and
invaluable service which he has
rendered—is that it brought lo-
gether into one common group
and under one title a number
of different forms of anmemia
possessing certain characteristic
featuresin common.” (Eichhorst,
1878.) After a verbatim report
of Biermer's address, we read
these words : * Under the above
symptom-complex, Biermer thus
grouped together : (1) Essential,
idiopathic, primary conditions of
anzemia, and (2) those of known
etiologyand pronounced second-
ary character.” (Lazarus, 1900.)

(3) “* A perfectly spontaneous
origin, without clear etiology, is
one of the rarities,”” (Biermer,
1871)—emphasized as correct by
Eichhorst : * We cannot em-
phasize too much this state-
ment if we desire to be clear as
to the merits of Biermer's work.
It is therefore clear that, from
the etiological standpoint, there

“ IproPATHIC ANEMIALY

(** Addison’s Anzemia.”)

Conceplion.

(1) The accurate accounts of
Combe in 1822, and Addison in
1855, in which the latter termed
the condition * idiopathic anze-
mia,” form the starting point for
the account of the disease here
given.

(2) The chief merit of Addi-
son's work was that it separafed
one form of anmmia from all
others on the ground of its being
a “remarkable form,” a remark-
able disease. The chief result of
Biermer’s work was that his ob-
servations excited general atten-
tion and stimulated observation,
Its great demerit was that it
brought together widely different
forms of ansemia on account of
superficial clinical and anatomi-
cal resemblances.

(3) In one important point—
the essential point according
to Addison—Biermer’s observa-
tions were at variance with
Addison’s description. Accord-
ing to Addison, the chief feature
of the disease was that it occurred
without any discoverable cause
whatever, and *“apart from the
usual causes or concomitants of
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out recognizable cause—idio-
pathic, primary form ; while in
others recognizable causes pre-
cede it—deunleropatiic, symplom-
afic form. In the latter group
a feature is the gross dispropor-
tion which exists between the
causes and the effects. . . .
In short, a kind of predisposition
is essential to the development
of the disease.” Eichhorst, 1878-
91.)

(6) “ Occurrence, causes and
origin."” Factors discussed : (i)
More common in certain locali-
ties than in others ; (ii) more
common in women than in men ;
(iii) age ; (iv) heredity ; (v)
constitution of the patient ; (vi)
life circumstances ; (vii) bothrio-
cephalus anzmia (designated as
' progressive pernicious anzemia
with a known etiology ") ; (viii)
syphilis ; (ix) intestinal dis-
turbances ; (x) atrophic pro-
cesses in stomach or intestine ;
(xi) cancer of the stomach ;
(xii) bone - marrow changes.
(Ehrlich and Lazarus, 1893-9.)

(7) “ After all these cases have
been described there remain
cases of pernicious an@mia in
which not a single point can
be got out of the history that
throws any light on the origin
of the disease—cases in which
clinical observation and post-mor-
fem examination alike fail to re-
veal any changes in the organs
to which the severe disease can
be referred—it is these which
must be characterized as * pri-
mary,’ ‘ essential’ ' crypto-gene-
tic ' anzemia.

“1Itis not to be doubted that
even among these there are
many forms which are entirely
different from one another in
their origin and pathogenesis.”
(Lazarus, 1900, p. 107.)
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be diagnosed during life and after
death by the characteristic clini-
cal features and pathological
changes which [ have described.
What interest the so-called
‘secondary’ forms have, arises
largely from the circumstance
that they include a large number
of the real ‘ primary’ forms, their
so-called causes being in fact the
symptoms, effects and lesions of
the real disease.

(6) The conclusion of Biermer,
almost unanimously accepted
by subsequent observers, that all
ordinary anzemia-producing fac-
tors, if only severe enough, are
potential causes of this disease
(in so-called * secondary " forms)
has in my experience neither
pathological nor clinical basis,
The disease with all its charac-
teristic hamolytic changes and
clinical features and course can-
not in my experience be pro-
duced by such factors alone,
however severe they may be.
No fact in connection with the
etiology of the disease stands
out more clearly in my own
mind than this one. (1888-1900.)

(7) This is Addisonian Ane-
mia. - It is to this anzemia
that the author's conclusions
as to its haemolytic (1888) and
infective nature (1900) refer,
and to which his statement
applies that * both clinical ob-
servation and necropsy reveal
definite infective and haemolytic
lesions invariably associated with
the disease, and a very definite
number of points can be got out
of the history, which throw light
both on the mode of origin of
the disease, and on the sources
of infection.”
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Pathology.

(8) Pigment changes are
neither constant nor pathogno-
monic. (Quincke, 1876-95, and
all German observers.)

“The essential feature of the
anzmia is megaloblastic de-
generation of the bone-marrow,
denoting a reversal to an em-
bryonic type of blood-formation
as the characteristic feature of
the conditions.” (Ehrlich,1892.)

* (See Charts 3 and 4, p. 148.)

Infective Nature,

(9) Regarding the isolated ob-
servations of Klebs, Franken-
hauser and Petrone and Perles,
as to the presence of flagellate
and leptothrix organisms in the
blood :—

‘* All these observations have
had the fate that, after being
published by their authors, they
have not been confirmed either
by the authors themselves or by
others.” (Ehrlich and Lazarus,
1900.)

ETIOLOGY AS THE CHIEF PROBLEM OF THE DISEASE

Pathology.

(8) From all those anzemic
conditions which appear clinic-
ally most closely analogous to
Addisoniananazmia—the anzmia
of septic disease, of wasting
disease, and of loss of blood—
Addison’s an@emia is sharply
and clearly distinguishable by
its pigment changes—the large
excess of iron contained in the
liver (1888) and the kidney.

The anemia of Addison’s
anzemia is the result of greatly
increased haemolysis taking place
in the portal blood, and caused
by the absorption of a specific
hzemolytic poison from the
digestive area. (1888.)

Megaloblastic degeneration is
a secondary effect—the result of
the action of the poison on the
bone - marrow. There is no
anzemia inwhich the blood-form-
ing powers are more active, and
the powers of recovery more re-
markable than in this disease.*

Infeclive Nature.

(9) * The disease is not merely
a special form of anzmia, but a
well-marked infective disease,
with typical mode of onset and
definite site of infection. It is
characterized not merely el;{ (i)
anzmia, but also by dehnite
local and general effects, viz.
(1i)) hzemolytic ; (i) glossitic
and gastro-intestinal ; (iv) toxic
(febrile and nervous).” It is
of hmmolytic nature, gastro-
intestinal site and toxic origin.

These poisons are not of digestive origin (e.g.,
poisonous food products), nor are they the outcome

of mere putrefactive (bacterial) action (1889).

They

result from a Special Infeclion localized to the mucosa

of the alimentary tract (1889-1900).

No portion of

the mmucosa of this tract from the lips to the anus is

safe from the infection.

But one of its most easily

recognizable sites is the tongue, where it occasions
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a glossitis (1889), presenting clinical and pathological
features of a striking and distinctive character, of
great persistency (1900), often for considerable inter-
vals of time becoming quiescent, but always liable to
resume their activity ; causing in the early stages
and at periodic intervals definite lesions with marked
soreness and tenderness of the tongue ; in the later
stages both these features tend to disappear in the
absence of local inHlammatory reaction, owing to
the profound anzmia which prevails.

A similar infection (with similar variations in
gastric and intestinal symptoms) may be found in
the mucosa of the stomach and intestine, the actual
seat of injury being determined by local pre-existing
septic lesions of the mucosa,

The infection is of drain origin with marked
heemolytic action. In a large number of cases its
time of onset can be determined by the occurrence
of a peculiar infective glossitis with tenderness of
tongue,

In the contraction of this infection, oral, gastric,
or intestinal sepsis is a factor of paramount import-
ance : (i) By creating catarrhal (in severe cases
ulcerative) conditions of the mucosa of the mouth,
stomach, or intestine, which enable the special infec-
tion to take root (1899} ; (ii) by occasioning a con-
current septic condition, which greatly facilitates the
persistence of the real infection after it has taken
root (1900),and the removal of which greatly promotes
recovery. (1900-7.) (See Charts 3 and 4, p. 148.)

The typical mode of development of this anmemia
is thus in my experience a history of antecedent
oral, gastric, or intestinal trouble which extends
usually over many years, caused by, or associated
with, sepsis—with or without some ** septic ¥ anzemia.
This is suddenly followed by a rapidly developing
anzemia which is out of all proportion to the actual
extent or severity of the symptoms or lesions con-
nected with the mouth, tongue, stomach, or intestine.
The sudden development of the severest anmemia,
marked by hmmolytic changes (urobilinuria), glos-
sitis, &c., denotes the introduction of a new
factor (not a special predisposition of the patient),
viz., a definite contraction of the hzemolytic infection.
Once the infection is contracted the history 15 no
longer merely one of oral, gastric or intestinal
trouble, as it was before, but one of intense anmmia
with all the characteristic (anmmic, hmemolytic,
gastro-intestinal, febrile and nervous) features of
Addison's anmemia.
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1900, and many other observers

since 1892).
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disease they are not present—
or, as admitted by Ehrlich, are
so few in number that they have to be searched for
through several slides with the aid of an oil immer-
sion lens—and even then, when discovered, it may
be doubtful whether they are megaloblasts or normo-
blasts. Moreover, megaloblasts are found in other
forms of anamia (lead poisoning). (See p. 174.)

The author bases his diagnosis not on the presence
or absence of megaloblasts, but on the whole
assemblage of features above described—especially
on the glossitic and hiaemolytic phenomena. In
every case, without a single exception, analyses of
organs post mortem have confirmed the accuracy

of the diagnosis made during life.

“ Megaloblastic Anemia™ and

" Progressive Pernicious Anaemia.”

Ehrlich’s distinctions are so
important and far-reaching that
it becomes necessary to separate
the megalocytic and megalo-
blastic anzemias from the normo-
cytic and normoblastic, even if
this division does nol correspond
clinically with Bicrmer's division
of pernicious anamia from other
Jorms of anamia. We come,
then, to the result that we are
here concerned with the condi-
tions characterized by the fea-
tures described by Biermer and
Ehrlich. But wemust conlinously
keep in mind thal we have nol lo
speak of a discase sui generis, but
a frequently occurring group of
symptoms met with in very
different conditions of disease
(p. 92). (Lazarus, 1900.)

I consider that we must re-
gard as pernicious anzemia those
cases of severe anmmia which
correspond to the clinical picture
described by Biermer and pos-
sess the blood condition de-
scribed by Ehrlich, irrespective
whether such cases occur in
individuals previously healthy,
or in those already affected with
disease,and irrespective whether
the an®mia runs a fatal course
or not. (Schauman, 1900.)

(See p. 110.)

Megaloblastic Criteria and
Addisonian Anamia.

I regard the extension here
given to the title * pernicious "
as—happily for clinical medicine—
the reductio ad absurdum of the
fitness of that name for any
anemia, For it is pathologic-
ally wide enough fo include an
an@mia (tapeworm) which has
nothing progressive or perni-
cious about it in the literal sense
of these terms. And it is narrow
enough and clinically erroncous
enough to exclude (1) many cases
of Addisonian anmmia through
long periods of their course
when nomegaloblastsare present
in the blood ; and (2)—what is
even more remarkable—it ex-
cludes from the rank or title of
* pernicious’ the formof anzemia
which next to Addisonian 1s
actually the severest, and is most
commonly mistaken for that
an®emia, viz., * Septic Anzemia.”
For the blood type of this anemia
is normoblastic.  (See Map 1, p.
65 ; and p. 176).
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kind can, I consider, be successfully excluded—during life by the
absence of the characteristic grouping of clinical features, and still
more easily after death, by the absence of the pigment changes
which I have described. I, therefore, do not recognize any primary
or secondary forms of this disease, any more than I recognize
primary or secondary forms of typhoid fever or tuberculosis.

The question as to the value of Addison’s and Biermer's con-
ceptions respectively is not the narrow one of priority of observa-
tion as has been too often and too hastily assumed, but the far
more important one of the existence or non-existence of a special
disease. The conclusion reached by the author as the result of the
twenty years close investigation he has given to the subject is that
the anaemia first described by Addison (1855) as “idiopathic” is
in every way a “remarkable ” disease entitled to separate recog-
nition. It is a remarkable chronic infective disease, whose ante-
cedents, mysterious mode of origin, infective and hzemolytic
lesions, and clinical features, and intensely grave characters,
fully entitle it to all the interest which it has aroused.

On the other hand, the investigations here detailed which have
led to the above conclusions have also made it clear that whatever
real interest attaches to Biermer's anzemias is derived almost solely
from the circumstance that they include a far larger proportion of
cases of the real Addisonian (idiopathic) anmmia than its chief
exponents imagine.

(1) The so-called * primary,” * cryptogenetic” forms are by
no means always Addison’s Anzemia. Many of them are * Septic
Anzmias.”

(2) But many of the forms termed *secondary” are true
Addisonian anzemia. The so-called * causes "—gastric and intes-
tinal disturbance and the like—to which they are referred, are, in
the judgment of the writer, quite erroneocusly so designated, and
are really among the chief symptoms. They have as much right
to be termed its causes as the diarrhcea or other gastro-intestinal
disturbances of typhoid fever have to be termed the causes of the
fever and clinical course of that disease.

The foregoing constitute, according to my observations, the
grave Infeclive Anamic Discase here described.

“SEPTIC ANJEMIAS."

(1) “ Septic Ancemia.”
In both the foregoing class of cases (Addisonian anamia),
oral, gastric, and intestinal Sepsis plays, according to the author’s
investigations (1900), an important antecedent and concurrent part
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anzemia.” It is declared to be * progressive pernicious anzemia
with a known etiology.” (Ehrlich and Lazarus, 1900.) It is even
asserted that apart from Schauman’s very extensive observations
regarding this anzemia our knowledge of the etiology of progressive
pernicious anzmia would be absolutely nil. The present writer
cannot admit that this claim is in any sense justihed. His earlier
observations regarding the hzmolytic nature, gastro-intestinal
site, and toxic origin of Addison’s an@mia which form the basis
of all his subsequent work, were carried out (1885-8) and con-
firmed by many others (1888-94) some years before Schauman’s
first studies (1894), and ten years previous to the later studies of
Schauman and Tallgvist (1898). And his later studies (1890-9)
regarding the infective nature and the rdle of sepsis in the true
Addisonian anzemia were carried out in typical forms of that
anzmia, and their accuracy would not be in the slightest degree
affected if bothriocephalus ansemia had never existed. (Seep. 177.)

InsurrICIENCY OF ORDINARY CAUSES.

To a degree which they themselves have never recognized or
acknowledged, the whole etiology of ** Pernicious ™ anaemia as built
up by its workers has from the very first largely rested on Addison's
foundation ; that is to say, whenever its so-called causes have one
and all been absent, the anzmia has been summarily disposed of
by being termed the Addisonian variety—" primary, cryptogenetic”
—and no further attempt has been made to throw light on its
nature or mode of origin. Moreover, even for the large group of
*causes " which they consider responsible for the anemia—c.g.,
worms, gastric disturbance, intestinal disturbance, hamorrhages,
&c.—all the chief exponents of “ progressive pernicious aniemia”
have to admit that these causes are not themselves sufficient, but
that *“ something over and above” is required. (See Scheme 111.)

(1) ** A gross disproporiion between canse and effect,” ** a kind of predisposition,”
are essential features. (Eichhorst, 1891 ; Lazarus, rgoo; Grawitz, 1901 ; Schauman,
1500. )

(2) ** Something over and abeze, which transforms the worm from a comparatively
harmless inhabitant of the intestine to an important disease-producer . . . under
certain conditions not yet fully ascertained "—such is the admission that has to be
made by Lazarus (Ehrlich and Lazarus) with regard to the anmzmia caused by the
bothriocephalus, which he just immediately before declared to be ** progressive
pernicious anemia with a known [si] etiology, . . . fully [sf] explained in its
etiology if not also in its pathogenesis.”

(3) ““ We cannot explain these blood diseases without assuming the existence of
an individual predisposition ; . . . many points still dark in this difficult subject,
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tumbling about his ears. For instead of a bed-rock of haemolysis,
such as he found in all cases of Addison’s anamia, he found,
underlying the alleged ordinary causes of this anmmia, a mass of
rubble of various kinds, of which hamolysis was quite the Jeast
prominent constituent. In consequence of these observations he
was able to recognize and to point out very early (1888) the
existence of the great “ underpin,” which the chief builders
upon Biermer's foundation are recognizing only now (1891, 1895,
1900, 1901). (See Schemes I and I1I, pp. 28 and 44).

“With regard to all these so-called causes—malnutrition,
gastritis, loss of blood, cancer (ef loc genus omne)—it is necessary
to assume that there have been superadded cerfain other factors
essential to Addisonian anzemia on which ils severily and unusual
course depend. [In the case of Bothriocephalus latus some patho-
logical faclor other than the presence of worms must be al work to
explain, on the one hand, the frequent presence of worms without
angemia ; on the other hand, the occurrence even in Finland of
cases of “ pernicious"” anmmia—specially intractable cases too—
without any worms.] For these reasons I am compelled to
conclude for malignant disease and other alleged ordinary causes that
their presence alone cannot be held as sufficiently accounting for the
Addisonian ansmia occasionally associated with them.” (1888.)

Further experience only served to conhrm the conclusions then
come to. ' In my own mind no fact stands out more clearly in
connection with the etiology of the disease than that none of the
above causes, nof even sepsis, can of itself produce Addison’s
anzmia with its characteristic haemolytic changes, clinical features,
and course.” (1900.) On the contrary, my endeavour has been to
expose more and more the bed-rock of hamolysis underlying
Addison’s foundation. (1890-1900.)

The pathological factor I drew attention to in 1888 was
hzemolysis of unusual constancy and degree. My later observations
reveal that the * something over and above' ordinary causes
necessary to produce Addisonian anw®mia is not * predisposition ™
or “*a vicious circle” of changes, but (1) a specific (hzemolytic)
infection, whose site and lesions (the tongue, stomach, and intestine),
approximate time of contraction, and probable source I have been
able to lay bare ; and (2) while doing this they have laid bare a
great stratum of seplic infection which favours the contraction of
Addison’s ansemia, but forms to a large extent the foundation of
those forms of severe anwemia which clinically most resemble
Addisonian anmmia, viz., * Septic Anzemia.” (See Frontispiece.)

6
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the severest forms. (2) The occurrence of a glossilis possessing
peculiar clinical features, as 1 described (1900), and even more
striking pathological characlers (sce Plates, i-vii), and associated
with a deep-seated infection of the tongue itself, as 1 have ascer-
tained bacteriologically. (3) The contraction of this infective
glossitis coincides approximately with the onset of the severe
anemia and its accompanying haemolysis, so that in some cases
with a clear history the patient can date the onset of his disease
from a particular month when this glossitis was first noted.
(4) The source of this hzemolytic and glossitic affection which thus,
comparatively speaking, suddenly comes on is connected (when
the history can be clearly obtained, viz., as many as 25 per cent.
of cases) in all cases with an exposure lo drain poisons. (5) The
hzemolytic infection, once taken root in the mucosa and substance
of the tongue, in the mucosa of the stomach, and in some cases in
the mucosa of the intestinal tract, is extraordinarily persistent,
healing up in one part for a time, then spreading to another—
these variations in activity as they can be seen during life in the
tongue being attended by an aggravation of all the features of the
disease—viz., increased haemolytic changes (marked by urobilinuria,
lemon colour, attacks of “ liver congestion,” and sometimes by
jaundice) ; glossitic, gastric, and intestinal symptoms ; febrile and
nervous disturbances ; and, lastly, increased anaemia.

For purposes of clearness, and in view of the importance
attached by the writer to the hmmolytic, glossitic, and gastro-
intestinal lesions above described, the history of the observation
and interpretation of these changes is given in full in the following
sections. (Part V, Pathology.)

. Further consideration of the character of the glossitic and
gastro-intestinal lesions will be given in Volume II of this work—
dealing with the Pathology, Clinical Features, Diagnosis, Prognosis,
and Treatment of this Disease.

GENERAL EtioLocy oF TWENTY-FIVE CASES.

The facts in connection with the general etiology observed
in twenty-five consecutive cases under the care of the author
(1900-3) may be summarized as follows :—

Age varied from 32 to 72 years. The average age was 51 years,
the majority of the cases being between the ages of 40 and 60
years.

Sexr.—Nineteen cases were in men and six were in women,
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Addisonian anzemia ; (ii) gasirilis or gasiric atroply, more or less in
every case, and most intense in three cases ; (iii) a patchy enferiiis
—in one case croupous—in three cases. With regard to these, the
point to be emphasized now in view of the significance I shall sub-
sequently attach to them is : in no case were these lesions either in
anatomical character or severity sufficient of themselves to originale
the intense anamia by any interference with nutrition they may
have been capable of producing. (See Plates, Chapters XV-XVIIL)

Summary.—In all the twenty-five cases the anzmia might well
have been described in Addison’s own words—viz., as ** occurring
without any recognizable cause whatever ; cases where there has
been no previous loss of blood, no exhausting diarrheea, no chlor-
osis, no purpura, no renal, splenic [ miasmatic], glandular, strumous,
or malignant disease, . . . andwithout any organic lesion that
could properly or reasonably be assigned as an adequate cause of
such serious consequences.” (1855.) On the other hand, to not
one of the cases could Biermer's description of the etiology of
* progressive pernicious anzemia,” which has so largely influenced
the views of most subsequent observers, be applied. * A spontaneous
origin without clear etiology is the exception.” In all the foregoing
cases an apparently spontaneous origin was, on the contrary, the
rule without exceplion.

Conclusion—The first clear conclusion in regard to the eticlogy
of these twenty-five cases was this : that even on clinical grounds
the disease could not reasonably be ascribed to the ordinary causes
of anaemia, since (1) it originated without the presence of these;
and (2) each and all of these are often present in severest degree
without causing the anzmia. In that respect Addison’s original
etiological foundation has been proved, so to speak, even to the
naked eye—i.c., clinically—as far as my own work is concerned, to
have been much more solidly laid than that of Biermer. Some
oller factor was required to account for the disease in all these
Cas5Cs.

With regard to these twenty-five cases—and the same applies
to fifty olher cases since observed—no better description of their
general etiology could be given than the one originally given
by Professor Immermann (1874) in his first (and most important)
paper on Biermer's an:zemia. He wrote (the italics are the present
writer’s) :—

The etiology of this independent form of disease is still dark. We only know

certain helping causes and predisposing factors, éuf nof the essential (? specific) cause.
If the causes are such as Biermer describes, the wonder is why more people do not






PART 1V
NOMENCLATURE

CHAPTER X
OriGIN OF CoNFUSION IN NOMENCLATURE.

To the problem as to the real nature of Addison’s anamia Bier-
mer's account added another of a totally different and altogether
subordinate kind, which from that time onward up even to the
present date has proved a perfect curse to the whole subject,
This was the problem of Conceplion and Nomenclature ; of the
identity or non-identity of “idiopathic anzmia,” and * progressive
pernicious anmmia"” — of Addison's conception with Biermer's
conception ; controversy as to what Biermer's conception really
was ; as to what he wrote ; as to what he really meant ; and as
to what his various interpreters have imagined to be his meaning.

The result has been a confusion without its equal in the history
of the interpretation of any disease—one which has proved a
source of infinite trouble to every worker at the subject, as the
present writer's experience has shown. He thought to free him-
self from this confusion by stating in the preface of his former
work that his observations referred to the anzemia described
by Addison and to that alone ; but all in vain. And hence in this
work he has decided—for the first time in the literature of the
subject—to keep apart the two subjects of * Addison’s anzemia™
and ® Biermer's progressive pernicious ansemia.” For the con-
fusion which prevails applies to the latter, not to the former ; and
how great and widespread that is, the following extracts from
some of the writings of the leading exponents of Biermer's
anemias will show.

The author has carefully examined the early history of the
subject in this relation, and has come to the conclusion that the
premature and erroneous assumption of the identity of * idiopathic

87
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The references here to “a peculiar form . . . of unknouwn
(? specific) cause . . . tobe separated . . . asan independent form
of disease . . . with almost invariably fatal termination,” were
an exact parallel to those of Addison’s original account—* a very
remarkable form of ansemia . . . this very remarkable disease
- . . presenting in every instance the same character, pursuing a
similar course, and, with scarcely a single exception, followed after
a variable period by the same result.” If, as Immermann asserted,
this was the condition termed by Biermer * progressive pernicious
anaimia,’ then clearly this anemia and Addison's idiopathic anamia
were one and the same condition, and the condition might be
entitled “ idiopathic,” ** progressive pernicious,” or * essential,” or
all three combined. And so it was interpreted by Dr. Pye-Smith
(1875) and, following him, other English observers when their first
knowledge of Biermer’s work was conveyed to them through this
article of Immermann, as a glance at the various titles given to the
condition in the period immediately following shows. (See p. 27.)

First English Accounls (1874).

(3) The earliest accounts of Biermer's work in English medical
literature were the following :—

(i) A review of the foregoing in the Brilish and Forcign Medical
Clirurgical Review, ii, 1874, p. 487. (“ Anzmia Progressiva Per-
niciosa,” by Professor Immermann, of Basle, Deuisch. Archiv. f
klin. Med., xiii, 1874.)

Biermer was the first to observe and group together a set of cases of progressive
and fatal anemia which partook of certain features and altogether exhibited a patho-
logical unity. In the paper before us Immermann reviews the collected (fifteen)
cases of Biermer and Gusserow and adds two more from his own practice. The
paper is accompanied by clinical details of three cases of this inveterate form of
anzemia, with diagrams of the variations of temperature recorded, and the particulars
of the examination made after death. The humoral origin of the fever is shown by
Immermann to be countenanced by the phenomena both of chlorosis and leukzmia.

(ii) An editorial article in the Medical Times and Gazelle, ii,
1874, p. 681, under the prominent title, * Pernicious Anmemia: A
New Disease,” on the same paper.

The acuteness of a Swiss observer seems to have added another to the list of
diseases with which the present century has enriched our text-books. D, Biermer,
of Zurich, has described an affection which differs from ordinary simple an®mia in
a marked manner, and which appears to be a disease suf generis in the sense defined
above. . . . We are not aware that any case has as yet been reported in Great
Britain (s4c), but no doubt there soon will be many observers on the look-out for it,
and new light will be thrown on its etiology and course. For the sake of poor human
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Eichhorst's Account (1878).

(5) This great and sudden change was completely accepted
and endorsed by Professor Eichhorst in his important monograph
(1878) ; and this endorsement was accompanied by a criticism of
Professor Immermann's view destined to have much weightier

consequences than Eichhorst could ever have imagined. According
to Eichhorst,

The chief characters of the new clinical picture drawn by Biermer under the
name ‘‘ progressive pernicious anmmia ” are those of a deep-seated anwemia ending
fatally, and showing fatty degeneration of the several organs as the only post-morfen:
change. The causes of the anmmia were only of secondary importance in Biermer's
exposition. Immermann, on the other hand (1874), lays special stress on etiology,
whereas the causes of these anmmias are placed in the background in Biermer's
accounts,

The progressive pernicious anemia of Biermer is nothing more than a well-
characterized group of symptoms whick can have very different causes; the progres-
sive pernicions anemia of Immerman on the contrary is, as he himself states, “ a
special disease.” (Eichhorst, 1878, p. 17.)

Immermann’s Withdrawal of His First Inlerprefation.

(6) By these criticisms, and by the views of Quincke, Pro-
fessor Immermann seems to have been most unduly affected.
He hastened to characterize as * absurd " all that he had previously
said about the special character and independent nature of this
disease. (See anfea, p. 51.) He did not note that Eichhorst, in
stating that Biermer had not emphasized etiology (p. 17), con-
tradicted himself subsequently (p. 31) by asserting that

One cannot emphasize too much Biermer's etiological statement. *** A spontaneous
origin without clear etiology is the exception.’ From the etiological standpoint there
are as many forms of progressive anemia as there are causes to be found, and it is
absolutely necessary we should hold fast to this statement if we desire to be clear
as to the degree and character of the services Biermer has rendered to the subject.”

Immermann passed this by unheeded, and weakly yielded to
Quincke’s and Eichhorst’s views in the conclusions already seen
(p. 51) whichk unforiunalely passed unnoliced by English observers,
and received no editorial comment as his hrst conclusions (1874)
had done. Instead of * progressive pernicious ancemia” he now
termed it * essential pernicious anzemia,” and constantly spoke of
' pernicious aniemias.” He now wrote (1879) :— (See Map, p. 66.)

From the anatomical and clinical standpoint, one must agree with Quincke

that under the name ‘¢ pernicions anqemia " is to be understood nothing more than
the highest degree of anmmia apart altogether from the way it has arizen.
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ORIGIN OF CONFUSION IN NOMENCLATURE 93

name ‘‘idiopathic” and “secondary” anamias on the ground
of one complication common to them all, fatty degeneration of
vessels. The whole point of Addison’s conception was that on
account of the absence of recognizable cause he was led to
separale one form of anmmia—* idiopathic "—from all others.

Biermer’s Repudiation of his First Inferprelation and of his
Exponenis’ Inlerpretation (1886).

(8) Biermer’s original description of the multiple origin and
causation of his anmmia having been fully endorsed, and
emphasized as the greatest merit of his work, it only remained,
in order to complete the confusion, for Biermer himself to
repudiate this interpretation, and contradict both himself and
his exponents. This is exactly what happened! For in the
only communication known to me (1886) as to his views on this
controversy, he emphatically repudiated any such interpretation,
and spoke of the " real pernicious anzemia,” which he had described
as “a perfectly definite anatomical condition whose etiology
remained so far (1886) quite unknown,” adding that this *“real”
form was not to be confounded with other forms of severe anmmia,
such as that produced by tapeworms, due to known causes.

It is a curious example of the irony of fate that what is termed
“ Biermer's anzmia’ by all later German observers is “'a group
of symptoms produced by causes of all kinds” (Schauman, 1900) ;
and among its various forms “the one which in its etiology, it
not also in its pathogenesis, is fully explained is bothriocephalus
(tapeworm) anzmia. This form of anamia is progressive per-
nicious anzmia with a known etiology.” (Ehrlich and Lazarus,
1900.)

There is no reason on the grounds of etiology for separating from other forms
of severe anemia, and entitling as ** true" pernicious anwemia those cases in which
no cause is discoverable, since by this criterion the diagnosis can only first be made
after death. (Birch-Hirschield, 18g2.)

In other words, the conception associated with Biermer’s
name, for which his description is responsible, is the conception
which in his last words on the subject he desired to repudiate.

Nevertheless, it is still alleged (see pp. 26 and 70) that the fame
of having firmly grasped (sic) and defined with greatest clearness
(sic) the whole essential features of these diseases (sic), and made
it (sic) known to the medical world belongs to Biermer !






CHAPTER XI

INECESSITY FOR ABANDONMENT OF THE NAME oOF “ PERNICIOUS.”

To distinguish this remarkable disease from the mixed group
of *symptomatic conditions due to many causes,” described and
spoken of as * progressive pernicious ansemia,” and by many as
* pernicious anamias,” has thus become an even greater necessity
than it was when Addison first described it.  * Addisonian Anemia ™
would best describe it, and spare the patient the needless cruelty
of the name pernicious which both he and everyone dealing with
this grave disease bitterly resent. The term " idiopathic” has
been given a generic significance, and cannot now be restricted
to one form of anemia, even if it were any more satisfactorv than
such terms as * primary,” * essential,” * protopathic,” * crypto-
genetic,” which it is not. The aunthor has always employved the
title * pernicious anemia" as referring to the rare form of
anzmia had in view by Addison, occurring * without discoverable
cause "'; and it has become quite a task each time to explain that
it is this form, and not the * progressive pernicious anzemia”
of Biermer, '‘due to many causes,” that is meant. For many
English writers, and the great majority of Continental writers,
use the title * pernicious anamia’ in a generic sense as including
all forms of ‘severe anwemia”; and the result is to add a
perpetual confusion about nomenclature to what is already suf-
ficiently mysterious, viz., the nature of the individual conditions
of anzemia described.

The Name * Pernicious.”

To change the title * pernicious,” sanctioned alike by authority
and long use, and generally associated in the English-speaking
profession with the form of anmmia termed ‘idiopathic,” by
Addison, is a step not to be lightly undertaken. But, on the
other hand, those who were first responsible for the recognition
of a grave disease have the best right to give it a name which
connotes it and nothing else.

The history of this disease already given and the history of
the subject of nomenclature just referred to clearly show that
the name * pernicious” connotes nothing definite—either historic-
ally (for even on that point Biermer and his exponents are not
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(b) Biermer himself, and exponents of his anzemias, did not realize
the importance of this form (which he afterwards termed the
“real, true” anamia) until Dr. Pye-Smith drew their attention
to it in 1875. (1) (See Map 1, p. 65 ; also p. 21.)

Lastly, despite its continually changing connotation, the name
“ pernicious ” is the most appropriate and instructive that could be
given (!)—although the most typical form, so called according to
German interpretation, is tapeworm anmemia, which has nothing
pernicions about it, using that term in its literal sense.

Surely in the interests of clinical medicine, not to speak of
common-sense, the time has come to put an end, once and for all,
to this truly pernicious confusion. To the patient who is suffer-
ing from the * real true ” thing, the name of his disease is a gross
cruelty, and has to be hidden from him ; to the patient who
has not got the real disease it is a misnomer and a farce ; to the
medical profession it is a cause of endless confusion—a scrap-
heap into which is cast at the will of each observer any and
every form of anmmia he chooses. A full acquaintance with it
satisfies the writer that one-half, or more, of the value of the litera-
ture of the subject is completely discounted by doubts as to the
nature of the varying conditions to which the name pernicious is
indiscriminately given.

The Name Addisonian.

On the other hand, there is no doubt as to what the anamia
termed * Addisonian ” by English observers connotes clinically
and etiologically. It was because the anmmia arose without
discoverable cause and was so severe, that they were led to differ-
entiate it from all other anzmias ; and, according to the author’s
results, this differentiation has been more than justihed, since, in
his judgment, the condition they described is a well-marked
independent infective disease.

If the definition attached by German observers to the title
“ pernicions anzmia " then connotes something widely different,
it is not permissible, but only perpetuates confusion, to reserve
this title for the particular form termed * Addisonian,” by
English observers. The name oi the Infective Disease, termed
Addison’s anzemia, must be left to English Medicine, where it was
first described.

7
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PART V

PATHOLOGY
Section I—HAEMOLYTIC LESIONS

CHAPTER XII
THE HAEMoLyTIC LESIONS.

As already stated, the history of the subject shows that the
different interpretations put by Quincke (1876-83) and Hunter
(1885-8) respectively upon the pigment changes—the former
denying, the latter asserting their constancy and pathognomonic
importance—have had as much influence on the later work and
conception as the original widely different etiological conclusions
of Addison and Biermer.

Constanl and Pallognomonic.

As regards Eliology, the conclusion come to by the author that
the hiemolytic changes in the disease were constant and distinctive,
“marking it off from other forms of anzmia clinically resembling
it,” has from first to last been the basis' of his view, that this
anzmia is not due to ordinary causes, but is of a special character ;
it has prevented him seeking for its causes in ordinary factors,
such as operate in general anzemia, and has led him to look for
the deeper causes operating in those forms of anemia admitted
by all to be * without discoverable cause,” * primary,” and * crypto-
genetic ” (** Addison's Anaemia ).

As regards Pathology, the result has been to invest the subject
of hzemolysis with quite a special interest for most English and
American observers. This is shown in many ways: (1) by the
amount of attention since 1888 given to these pigment changes ;
(2) the number of analyses made—over 80 ; (3) the frequent
references to these changes and to their importance in the inter-
pretation of the disease. Conclusions regarded at the time of
their first publication (1888) as most disputable are now con-
stantly found stated among the most obvious facts relating to the
disease—e.g.,, " the essentially haemolytic nature of the disease,”
* the portal site of the hzemolysis,” * the gastro-intestinal site of the
disease,” ‘' the toxic cause,” and “the special nature of this anzemia.”

22
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HAEMOLYTIC LESIONS OF ADDISONIAN ANJAMIA 101

He states indeed (1900) that the whole of his later conclusions
regarding the special infective nature of this anamia incorporated
in his treatise ‘*have as their basis his pathological observation
regarding the hizemolytic nature, the gastro-intestinal (portal) site,
and special character of the hiemolysis; without this basis it
would not be justihable to attach to the symptoms and lesions
connected with this tract the special significance which he has
been led to attach to them.”

The interpretation put upon the pigment changes has equally
influenced the conception of others regarding the nature of this
mysterious an®emia. All observers who have been impressed with
the importance of haemolysis as the striking feature of this anzmia
(Mott, 1889 ; Crozier Griffith, 1891 ; Hale White, 1894 ; Gowland
Hopkins, 1893 ; Muir, 1894 ; Coupland, 1898 ; and many others)
have seen in the class of facts relating to hazmolysis, toxic nature
and gastro-intestinal site (1888) the strongest argument in favour
of this anmia being a remarkable independent form of anmmia
of mysterious origin, as was the conception of its original describers.
(See Extracts, pp. 57, 58, 59.)

fnconstant and Non-pathognomonice.

On the other hand, all who have adhered to the conclusion of
Quincke that the pigment changes are not distinctive, but only
denote hamolysis as a feature of some cases ; or regard them
as the result of extravasations (Stockman, 1895 ; Lazarus, 1900) ;
or make no mention of them in their cases (Grawitz, 1896, and
most German observers) ; or regard disturbance in blood-formation
as the essential feature of the antemia with or without an increased
destruction (Russell, 1889 ; Earl and Purser, 1889 ; Henry, 1889 ;
Ehrlich, 1892 ; Grawitz, 1896; Ewing, 1904 ; Gulland, 1905;
Eichhorst, 1891 and 1898)—all these observers have continued to
regard the disease as merely “a group of symptoms, not an etio-
logical unity " (Schauman, 1900) ; " not a disease suf generis, but a
frequently occurring group of symptoms met with in very different
conditions of disease " (Lazarus, 1900) ; “ the result of well-recog-
nized debilitating causes aggravated by bleedings” (Stockman,
1895) ; * a clinical condition—any profound and apparently cause-
less an®mia characterized by peculiar alterations in the blood and
tending to pursue a progressive or pernicious course " (Bramwell,
1899) ; “a form of cachamia which may arise from causes known
or unknown” (Pepper and Stengel, 1896).
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HAMOLYTIC LESIONS OF ADDISONIAN ANJEMIA 103

has been attached by the author and other English and American
observers) are comparatively few in German literature.

The neglect of the subject in German work of this period is
perhaps most striking in the case of the anzemia—bothriocephalus
—whose relation to pernicious anzemia has been so keenly discussed
by German writers from 1886 onwards, since it has come to be
regarded by them as “ pernicious anzemia with a known etiology ”
(Lazarus, 1899). Thus Schauman, to whose important work we
owe most of our knowledge regarding this anzemia (one hardly
known outside Finland), in his important monograph in 1894,
discussed fully the two alternative conditions of (1) failure in blood-
formation, and (2) increased blood-destruction as the essential
nature of this ansemia, and gave his adhesion to the latter as the
most probable. He made no mention, however, of pigment
changes as having any bearing on the matter, whereas the whole
question of the nature of this anmemia could, according to the
author (1888), have been defnitely settled by observations and
analyses regarding pigment changes similar to those he adduced
for Addison’s an@mia in 1888. It was not till 1895, and then by
Professor Stockman, of Glasgow, that two analyses were made,
showing increase of pigment denoting increased haemolysis (or as
Professor Stockman would interpret it, the existence of hamor-
rhages) in this anemia. It is only within the last few years, from
1898 onwards, that the subject of haemolysis in connection with
this form of anzemia has received the attention and elucidation at the
hands of Schauman and Tallqvist (1898), presently to be noted
(p. 175).

Such, then, has been the influence of Quincke's teaching regard-
ing these pigment changes which he was the hirst to describe (1876) ;
so slight was the importance attached to them by German observers
that when twenty years later (1895) his pupil, Stuhlen, at his request
again made them the subject of further study—he wrote **that since
that time (1876) the observations were too few—aonly eleven (sicj)—to
decide whether the changes were pathognomonic or not—probably
not, sincé the disease may be the result of the most various causes.”

Yet, by that period (1895) the acceptance of their pathogno-
monic importance was almost general in English literature as the
result of the author’s teaching and numerous confirmatory observa-
tions of others. Their distinctive character has been accepted as
one of the most fundamental facts relating to the disease by the great
majority of English and American observers from 1888 onwards.

Truly, as Professor Ewald remarks (p. 58), English and
American work appears to be ' too little known” to German
observers.
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HAEMOLYTIC NATURE OF THE DISEASE I11

analyses made in other conditions of profound anzemia is exceed-
ingly striking. In Addisonian anzmia the average percentage of
iron in the liver and kidney combined was 344 milligrammes,
whereas in health it was 90, in profound sepsis 85, in cancer of
the stomach 57, and in ulcerative phthisis 91 milligrammes.

(1) It will be noted that the kidney is always included among
the organs analysed. This is a point to which I have attached more
and more importance during the past twenty years, for reasons
which the present series of analyses bring out. They show
that the excess of iron present is not always equally distributed
between the liver and kidney. In some cases—eg., Cases
6 and 10—the percentage in the kidney was as large as 133 and
256 milligrammes, the percentage in the liver being 363 and
140 respectively (to ensure absence of any error I had the
analyses in these cases repeated). If in the latter case the analysis
of the kidney had not been made, the moderate percentage in the
liver would not have accurately represented the amount of blood-
destruction that had occurred. The varying percentage in the
kidney in different cases is notable. It depends, as explained by
the writer in 1888, on the overflow of hiemoglobin from the portal
circulation :—

If the destruction is slight the products of it present within the portal circula-
tion are completely disposed of by the liver before reaching the general circulation.
IF it is excessive at any one time the evidences of hwmolysis extend to the general
circulation. Hamoglobin in the form described passes into the general circolation
and iz excreted through the cells of the convoluted tubules of the kidney. The most
likely cases, therefore, in which to find pigment in the kidneys will be those in
which the progress of disease has been marked by specially severe exacerbations—
in which, therefore, the destruction has been very great. (1888.)

In Case 10 a notable exacerbation of this kind had occurred
during the patient’s last relapse, the blood corpuscles falling in
the course of three or four weeks from 83 to 32 per cent., and the
hzemoglobin from 82 to 35 per cent.

(2) The analyses bring out also in a striking way the second
point which was drawn attention to in 1888 as one of the marked
features of the haemolysis in this disease—the peculiar distribulion
of pigment belween the Liver and spleen. In health and in most
diseases the spleen usually contains a higher percentage of iron
than the liver (as these analyses show, than the liver and kidney
combined), sometimes from six to eight times higher. In Addi-
sonian anzmia, on the other hand, as will be seen, in every case
without exception this relation was reversed. The percentage in
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the liver alone exceeded that of the spleen, sometimes more than
fivefold, e.g., liver 360 ; spleen 69.

(3) I draw particular attention to the analyses in thirteen cases of
profound Sepsis and Seplic Aneemnia. They prove conclusively that
sepsis alone, however severe, cannot cause the pigment changes
characteristic of Addisonian anzemia. Case 21 is a typical example
of what the author has termed * septic anmmia,” the form of
anzemia oftenest mistaken for Addisonian anzemia. It was sent to
him as such a case, and it resembled this in the general features
and appearances, in the degree of its oligocythamia, and in the
presence of marked gastro-intestinal symptoms and extreme oral
sepsis. But the urine showed no hzmolytic changes, and there
was no history of the glossitis which the author regards as char-
acteristic of this anamia, and he therefore declared it to be * non-
pernicious,” and probably of the type of * septic anzemia.” A trace
of albumin subsequently appeared in the urine, and the patient
died from urzemia two months later. At the necropsy I found a
large perinephritic abscess in the left loin connected with a
calculous pyonephrosis, of which there were no symptoms during
life. The pigment changes contrast in a most striking way with
those of Addisonian aniemia, viz., liver 12 ; spleen 95 milli-
grammes ; so also do the gastric changes. (Plate XI.)

(4) The four analyses in Gaslric Cancer (35-38) are also of
special interest in view of the very prevalent view that gastric
cancer may simulate Addisonian anzmia and be a cause of that
anzemia. Case 35 was a typical case of this kind, presenting the
lemon colour of Addisonian anzmia. The low percentage of iron
in the liver is very striking, viz., liver 46 ; spleen 378 milli-
grammes, Case 36 was a case of cancer involving the whole
body of the stomach. The high percentage of iron in the spleen,
viz., 1,330 (as also in the cases of ulcerative phthisis), is note-
worthy. It is the condition typically found in long-standing
wasting disease depending on inanition. It denotes, for reasons
explained by the author in his studies on blood - destruction
(** Pernicious Anzemia,” 1900), a long chronic process of decay of
the red corpuscles, not an acute active haemolysis.

If Addisonian anmmia could be produced by inanition—the
result of gastric atrophy, achylia gastrica, &c., as so many main-
tain, the distribution of blood pigment between the spleen and
the liver would be that illustrated in these last-mentioned
analyses rather than the one just drawn attention to in Addi-
sonian anamia.
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Conclusion.

There exists a form of anmmic disease, rare in individual
experience, but by no means uncommon in incidence, possessing
the clinical features and the mysterious origin described by
Addison (Addisonian Aneemia). This form is always marked by an
extensive hzemolysis as a constant pathological feature. This
h@molysis is not a terminal feature. On the contrary, as will
afterwards be seen, it is one of the initial features, and marks
its progress from first to last. A similar hamolysis is no less
characteristically absent from those forms of anzmia met with
in this country which most closely resemble Addisonian Anzmia,
viz., " Septic Anzemia.”

The ** Hamolysis V' here referred lo has nothing lo do with
extravasations, as the author's experimental studies and chemical
analyses (1888, 1895, 1900) conclusively show. As a matter of
fact, extravasations are far more common in *Septic Anzemia"—
in which such pigment changes are absent, than in Addisonian
Anzemia—in which they are constantly present. The statements
about their frequency or importance in Addisonian An®mia are
not borne out by the pathological or clinical facts. The results

in two cases may illustrate this :—

Percentage of Iron, in Milligrammes.
Liver. Kidney. Spleen.
Addisonian Anemia without any extravasalions ... §I§ 43 23

Septic Anm®mia with extensive purpura... R R ¢ 105

To the onlooker, the difference between Professor Ehrlich’s
and the author’s pathological interpretations may appear to be the
comparatively slight one — that while the former emphasizes
defective blood-formation, the latter emphasizes excessive hemo-
lysis, as the essential feature of the blood process. In reality, the
difference is of a far more fundamental character, in relalion lo
efiology. For Ehrlich’s interpretation has, as is admitted (see p. 44),
thrown no light on the origin or causation of Addisonian anzemia,
but has only served to group it with a number of other forms of
anzmia. The author’'s hzmolytic interpretation, on the other
hand, has by successive steps led to the following results : (1) The
recognition of the portal blood as the chief seat of the haemolysis ;
(2) of the gastro-intestinal tract as the seat of the processes which
induce this haemolysis ; (3) the toxic character of these processes ;
(4) and, finally, the recognition of their infective character, and of
the lesions in the tongue, stomach, and intestine underlying them.

8
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mouth. These observations have been controlled by similar ones
on tongues derived from all sorts of diseases, especially those
marked by extreme oral sepsis.

The glossitis here described is not due to * oral sepsis.” 1 have
not found it in any of the thousands of cases of that condition
which I have closely observed, both in my general experience as
a hospital physician, and in my special experience as a fever
physician dealing with septic stomatitis of every degree and
variety. Moreover, it is not due to anmmia per se, for it is
characteristically absent in the severest forms of " septic anzemia,”
however great the degree of sepsis which may be associated with
it. Moreover, when once contracted, it persists even after removal
of all oral sepsis—even in the absence of any teeth. Plate I, fig. 2,
was from a case of this latter kind. The patient had no teeth, and
she never complained of her tongue ; yet the condition found was
that shown in the plate; and a most virulent streptococcus
organism was obtained in pure culture from the interior of her
tongue.

Although it is not producible by ordinary “ oral sepsis,” it is
most intensely aggravated by such sepsis. The open wounds
which it creates (see Plates III—VII) leave its lymphatics in free
communication with the " oral sepsis "—which, until drawn atten-
tion to by the author.in 1900, has throughout its history invariably
accompanied the disease. The result has been that in addition to
the specific hamolytic infection underlying the glossitis and its
haemolytic anmmia, the patient subject to Addisonian anzemia has
always had to contend with an intense " septic aniemia” as an
invariable complication of his real Addisonian hzemolytic disease.
As I shall subsequently show (p. 156, also Charts, p. 148), the
action of this septic infection on the bone-marrow is the reverse
of that of the Addisonian hzaemolytic infection. It is intensely
depressant and aplastic ; on its removal the power of recovery
of Addisonian anzmia is markedly increased. (See Charts, p. 148.)
The characteristic effect of the Addisonian infection, on the other
hand, is hyperplastic and regenerative. The co-existence of * septic
anzmia’ is thus, and has hitherto been, the fatal handicap to
the patient suffering from Addisonian anemia. He has really
been in the grip of two severe anwmias—one the Addisonian—
characterized by increased blood-destruction, with marked powers
of blood-formation ; the other, the “septic,” characterized by
defective blood-formation.

On removal of the latter, the effect is immediate (see Chart 3,



116 PATHOLOGY

p. 148); if removed in time before the patient's powers of
recovery are completely exhausted, the effect may be permanent.
(See Chart 4, p. 148.))

The course of Addisonian anaemia, once freed and conlinuously kept
free from sepsis, is then seen ; and it is such as to make the name
pernicious quite unjustified even on prognostic grounds. The case
was observed in 1900, fully recorded in my work on * Pernicious
Anzemia” (1901, pp. 329-336), and again described six months
later in the Trans. Roy. Med. Chirurg. Soc., London, 1901. He has
been kept under closest observation for the past eight years, with
instructions always to report himself whenever he had a return of
his glossitis. Throughout the period he has remained to all
appearance a stout, healthy-looking man, two and a half stones
(35 Ib.) heavier than when he first came under treatment. It will
be seen, however, from his blood chart (the number of his red
corpuscles) that at the end of his first year after recovery (1901) he
had a considerable relapse, from which he rapidly recovered ; at
the end of his second year (1902) a more considerable relapse, with
once more rapid recovery ; and at the end of his third year (1903)
a still more marked relapse, from which he still more rapidly
recovered. Since then, for the last five years, his blood has
remained stationary at close on 100 per cent., and his haemoglobin
at 100 per cent. to 110 per cent. The first symplom in each of the
relapses was a refurn of Jus glossilis, invariably followed by all the
other features of Addisonian anzemia, namely, gastric and some-
times intestinal discomfort, urobilinuria, and lemon colour ; extreme
sense of weakness, and marked nervous (peripheral) disturbances.

The similarity between the blood-curves of his threatened re-
lapses (the last one in 1903 was the only one which confined him
to bed for a week or ten days) and those of the cases shown in
Charts 1 and 2, p. 147, marked by glossitis and precisely the same
class of features is exceedingly striking.

The same remarkable powers of recovery are shown in all cases.
The only difference was one of wifal importance to the patient ; viz.,
that these powers only sufficed to carry the patient over one relapse
(Chart 1, p. 147), or with diminishing strength over a longer
period (Chart 2, p. 147), thanks lo their continuous impairment by the
co-existing seplic infection. 1In Case 5, on the other hand (Chart 3),
they were more marked from the very outset, more durable, and,
up to the present time, permanent (i.e., eight years later), thanks fo
the complete removal of all sepsis, and lo continuous atlention to ensure
ils non-recurrence. (Chart 4, p. 148.)
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These new facts connected with the improved prognosis and
treatment of this grave disease will be fully described in Volume II
of the work. They are here touched on for a definite purpose,
viz., to enlist the interest of the profession in the class of Infeclive
Lesions to which attention has now to be drawn.

The problems of blood-destruction (Hamolysis) are difficult and
controversial enough ; but inasmuch as I have dealt with them
fully in my former work on “ Pernicious Anzemia” (1901), I have
felt free to summarize them in the manner already seen. The
points of importance in this relation are :—

(1) That the experimental study of that process led me back
(1888) for the first time in the pathology of this disease to the
LZasiro-inlestinal iract as the sile of the diseased processes underlying il,
and to loxic causes as the etiological factor in producing the blood
changes ;

(2) That this great generalization—based originally on experi-
mental results—has been amply confirmed for all other severe
angemias—so much so, that Professor Grawitz (1901) is able to
affirm * that the doctrine of the enterogenous origin of pernicious
anzemias (sic), as built up on the observations of different authors,
is one of the most practical advances in the domain of hzematology.”
(See antea, Scheme 111, p. 44.)

The problems of blood-formation (Hemogenesis) are, if possible,
even more difficult and controversial ; and the author has en-
deavoured to make them clear to himself and to others in the con-
cluding section of this work.

The ordinary observer may reasonably beg to be excused from
even endeavouring to penetrate the mazes which both these pro-
cesses present to him. He may hesitate to enter, with the certain
result of stumbling about in mists of historical controversy ; of getting
himself entangled in the thick undergrowth and boggy places of
pathological research (the difficulties of * hamolysis,” and the
pitfalls of * megaloblastic degeneration ) ; of being bewildered by
the number and variety of diagnostic and prognostic sign-posts ;
and always of floundering in deep waters of etiology. But when
it is made clear to him, as I have succeeded in making clear to
myself, that right through the middle of this maze there run deep
hidden channels of Infeclion, marked by certain sign-posts (glossilic,
gastric, and inlestinal), which can be recognized, although hitherto
they have been much hidden by the thick under- and overgrowth
around them ; that the most important of these sign-posts (glossitic)
is the one which can be earliest recognized and kept in sight from
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out (2) inflammatory changes, and especially (3) atrophy of the
gastric tubules, these changes being accompanied by changes,
atrophic or fibrotic, in the other coats of the stomach. As to
the relation to one another of these changes, there has been a
divergence of views. Some have regarded the process as essen-
tially a degenerative one—an atrophy (Fenwick, Quincke, Nolen,
Henry and Osler, Eisenlohr, Ewald, Martins, Grawitz, Max Koch) ;
while others have regarded the process as an inflammatory one
leading to atrophy. (Nothnagel, Lewy, Kinnicutt, Rosenheim,
Hunter, Mader, Holt, Nonne, Hayem, Fletcher, Faber and Bloch.)

In the case of the I'nfesfine, changes have not been so frequently
found.

The number of cases recorded in the literature from 1855 to
1888 (Periods I and II) in which some slight lesion was found,
varying from atrophy to diphtheritic colitis, was only some seven,
recorded by as many observers. The number in the third period
(1888 to 1900) was only ten or twelve, six of these being cases
recorded by Dr. Hale White (1890) from the records of Guy's
Hospital from Addison’s time up to 1890. The conclusion come
to by Faber and Bloch (1900) as the result of a careful study of
four cases was that there was no constant or characteristic lesion.
It is not even proved, according to them, that intestinal atrophy
occurs, the appearances of atrophy being to a large extent arti-
ficially produced, and depending largely on the degree of distension
of the gut.

Despite the absence of obvious changes in this tract, the
experimental and anatomical observations of the Author in 1888,
confirmed by his clinical and chemical observations in 1890,
pointed clearly to this tract as the seat of the foxic processes under-
lying the hiemolysis of the disease. This conclusion was subse-
quently accepted by practically all observers (see pp. 55-39) and
confirmed in a most striking way by Schauman's and Tallgvist's
observations ten years later regarding the haemolytic action of
substances extracted from the bodies of the tapeworm, Bolhrio-
cephalus latus. (Seep.79.) ** We have thus learnt the probabie seat of
the disease’ was Dr. Hale White's conclusion after a detailed review
of the Author's work of 1888-90 (antea p. 58) ; and his careful
analysis of the reports of the cases (twenty-nine in number) in
Guy's Hospital since the time of Addison, showing that vomiting
and diarrhcea are very common, was held by him to support to a
certain extent this view. So also Professor Grawitz, 1896 and 1901,
and Professor Ewald, 1895 (se¢ anfca p. 58, and Scheme III, p. 45),.
and many others. (See pp. 56-59.)
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Quite apart from the rarity of lesions in this tract or their
apparent insufficiency to explain this severe anzmia, the Author
from 1890 onward kept his attention closely fixed on the ali-
mentary tract. The results are described in the following
summary (1890, 1899, 1900 and 1903, pp. 135-142), and in the
accompanying Plates. The outcome was the new series of obser-
vations recorded in 1900 relating to the two classes of infective
lesions present in this tract, which he then described, viz.: (1) Glos-
sifis, with infective gastrilis, and occasionally infective enlerilis; and
(2) “Oral Sepsis” as a cause of a form of ' septic gastritis” and
*septic enteritis” common to this and many other conditions.
(See Scheme II, p, 43.)

The lesions are represented and briefly described in the accom-
panying Plates. Their anatomical and infective characters will be
more fully considered in Vol. II of this work, dealing with the
morbid anatomy of the disease.

(2) Their Relation o the Anemia.

This is the subject which more than any other has engaged the
interest of most observers, as a glance down the column dealing
with this aspect of the subject sufficiently reveals. Most observers,
basing their conclusions on the individual cases studied, consider
the lesions to be a possible cause of the anzmia, on account of the
disturbance in nutrition they may occasion. Some, on the other
hand, consider them to be the effect of the anzmia.

The conclusion formed by the author early in the course of his
investigations (1888) was that they were neither cause nor effect
of the anmmia ; they had rather the character of an infective
inflammation, and this infection was probably related to the onset
of the disease. This conclusion, it is to be noted, was based
largely on the results of the pathological, experimental, chemical
and clinical investigations he had previously recorded demon-
strating the special hzemolytic nature of the disease, the portal
site of this hzemolysis, and therefore the probable gastro-intestinal
site of the processes occasioning it. (1888.) The conclusion formed
the starting point of the author's further study and interpretation
of these lesions,

(3) The Cause of the Gastric and Intestinal Lesions,

This has engaged the attention of observers least of all.
Henry and Osler thought that abuse of alcohol in their case had

probably played a part in producing the gastric atrophy they

i
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described. Morley Fletcher (1899) thought that the extensive
intestinal lesions he found in his case might be caused by some
neurofrophic disturbance, such as that described in the intestinal
nerve plexuses by Sasaki and Banti.

On the other hand, it was the possible cause of the gastric
lesion that from the first (1888) most interested the author. In the
first case he described (1890) he came to the conclusion, for reasons
then stated: (1) that the gastric changes were of an infechive
nature, this infection being in some way related to the haemolytic
anzmia ; (2) this infection took root in a mucosa previously the
seat of some gastritis. As to the nature of this he had at that time
no clue. The observations made between 1890-1900, and recorded
(Lancet, January, 1900) regarding (1) the prevalence of “ oral
sepsis” in this disease, (2) the existence of ‘‘septic gastritis,”
(3) the relation of the two to one another, viz., ** oral sepsis as a
cause of septic gastritis,” showed that the gastritis preceding the
onset of the disease was also of infective origin, viz., due to septic
infection.

The observations now to be recorded demonstrate the histo-
logical characters and infective nature of the gastric and intestinal
lesions found present in all cases. They are an extension of those
above referred to. They relate especially to the prevalence and
infective character of certain infective lesions in the stomach
and intestine similar to those I have described for the glossilis to
which I have been led to attach so special a significance,

NATURE OF AUTHOR'S FURTHER OBSERVATIONS.

The observations now to be recorded have been made on
seventy-five well-marked cases of Addison’s anzmia which have
come under my notice during the past seven years. They have
been of the following character : (1) Special observations on the
mode of onset, naked-eye characters and appearances of the
glossitis found in every case without exception, and never observed
in any other conditions ; with histological examination of the tongue
in seven cases, and bacteriological investigation of the tongue in
three cases ; (2) complete histological examination of seven cases ;
(3) chemical analyses of the liver, spleen and kidneys in a series
of eighteen cases, confirming the diagnosis during life ; with
control analyses in twenty-two other diseases—two of health,
thirteen of severe septic conditions, four of cancer of the stomach,
and three of ulcerative phthisis. (See anlea, p. 110.)

9












"SISIEWAEY PISNED Py gongm
sassasoad  sanmizam Jo nsa sy,

"logooye
jo fioisig ou sem 2191 SIFED 5 HIlM
-ua,] uy ‘Aydone aq1 jo uonesned
ay ur yed e pafed smead fuwm
1240 Suipuaxa [oyod[e jo asnqe

) JEY) APNPUOD O] [EINJEU SWIAIS 1] aM

FHIRWAL ON

S 1WA ON]

"sa|ngn)
omsed sy ur wonesd[e punojoad
sy uodn puadep wimame snopiured
aamssauBoad jo sased 2y JO UIEIIAD YR
‘szaio pue ‘ppieuyioy “urg jo uon
-saldns au) N0 s1Eaq puE { N300 sA0p
ausiquami snoanm @y jo Lgdenje
Krewnd e 1e) uo1SN[2uUCD 3y "3RI

“BlmaEre ) 0}
anp asof) weyy 43qlo suowsa] Loe 1no

-ita ‘penuasss *lrewnd s1oenuue ag L

-f1wpuodas pa|ed aq 01 Jydno
JOJAIYT [OIYM BIEUE IU) jO IENED

[Enuassa af) S wonipuod Jenpued ayL

“ESOITLE

aused ) Jo uonwauadap AAISUIET

_ *UOLR UL
| [enNs3IUT MO[S JO SWLIO) [[€ I SIND30
|58 yons sa[nqny Y} uUsIMIBQ WO}
“RI|YUl P3|[30-[[EUIS B ‘pIOUBApPE S53]
| sem Aydone s azagm ‘sniofdd sy
| spremo], yed xavesad s aaa0 spued
|ondad 2 jo uononnsap ajdwed

‘sagnen( ased 1 jo Apms mjauEd ¥ | QM esoonum Jwised ag Jo fydony

WOIS0I
aifequowary 10 (erydaiad [ewoeno
yna snojewapso pue ‘ajed sunsajuy
sa[nqny 2y jo Aydome yium es0INW
M Jo Suruayang) ® ($a5E3 om]) sawp
-amos pue ! (snu) ni ) sapnqni
a1 usamiaq sa1fa00na| jo uonEN(Y
-ur h_mn:a__ﬁuuc { pansasqo Apuanbaiy
spuvid oused st Jo uonwuadap
dneg

‘(e 3¢ spued ou saoeyd
amos Ul pue ‘pajerauadap s|a0 el

'sasgd papiodar o1 jo ssd[Euy

-npuejd ay) ‘ungy govmols jo sjjem L

Ama|
‘988!

=+ 130 pue Lusf]

9881

133

‘£ggr
Crrioda) ondsOLr
sdnn  ‘quug-akg
‘Eggt

(2 X} E—az
‘zgg1



510139 1022 T0p0112

10 Fupsodsipasd se acuviodwy
3q Avw Joasyuym ‘suoisa| asay)
01 aouepodun [eaidojoyied [eruassa
MngIIe 0] eun ‘1ol fwe |
“EIWARUT Y JO FENEI 3} 5 J nsa
ayy yanw s aq Ljqssod Lew way)
Jo aw wayl jo auo fue o)
souepodwr |enuassa udisse oy 3o

() *gS +d ‘(p) *LS +d ‘vajup 25]

sisf[owary a1 urepdxa 01 Lressasan
sopf ponejoyivd 4dyjo sues #vs
-5ip ey Supspeipvavys afupys pooyg
(2pdjorzy) 2mzapxs oyy 40f qunorm
A0 TIMDI JOINOIDND  JUINICER 2T
s pepsvfie 29 wps ‘SUDISI| |BULISIIUL
-o1jged 120 10 aseasip jueuSiewm
IDYIYM PRSP SHONIPNG)  PY)
Jo awopr  c(swawmuadxs) ssvenip ayz

"PI4] [ONLISIUL-04350F 2Y ] Y708 ORI
03 wp Lpaarenyaxs punof 240 52003 v
padap sassaoad prgiont sworive 2yp
#2181 100 Juiod mou pinos | *sjuawm
-iadxa asay) jo symsax a1 Surauyuony
‘IELISTP Y1 JO IENLI IX0) puE Yvas
poutgsapus-o4ps0d aaneu onkowasy ay
durystjqeisa supieAlasqo [ejusmIadsa
pue [edwojeue ‘vlweue snopiwad

-HIp 31 aqew suoisa] Ay jo Kpuva | o goas ayp gy prugsape-eagsed sy g | o ASooqied sy oym wonednsaauw uy [ tt, Iungy
W”“ nﬁﬁ.&ﬂ.ﬂh h_hnhm o h”m.:u epwue snototuaad o) sennosd aamad *(sa5e2 g1 jo N0 1 1—I190uwd Juysed 8881
Cousnbasf a0} Hhu@mhﬁhﬂﬂ p | [EOUD S1 Sinsar uai) “apmivyd | Ul punoj sadueyd JejLwis) uonBmwEguL
Yooy suorwassso sy y  saSueyd IE[IUNS ® JO 30 11 JI UIAI 1988 AAnsadip | pue (uIee Jo ssadoad aelpIwal Ul e
poolq o_.ﬂ..-__..__— ajqisuodsal sarmps nrey a1 ut 510200 uoperdwos 1ayuany Lue | jo ynsax ay ‘Aqdone ayy, ‘may L2
‘gg81 ‘lopny syl uaym 10 “saypRdne TOI Jo uonases | spuvld puw ‘uupy Lva wsoInp -z aw)
15301E 0] 5T 3a1dsp ¥ UIns Sayowsl 1N *pajelauad
UMMy "suoTidunj snouedia uo Surper | -ap Lreansdo wayy jo Luepy qimosd
sunsajur o) ‘smojdmés a19a9s o | [ennssajur £q dn papuap spue|d s
"SYIBWIT ON] -y siead 10) jsixa fewm Agdone ayy | “esoonw omsed jo Aydony 1 x| T WA uIsoy]
*ssa001d Lroyewnmepur ue uodn Lydose "B881
g3 Jo aouapuadap apqeqoad sy o
A[3uons syured nnﬁﬁ_m_nm paf[aa-][ews
asuap £13A pue [wauad 3y s[qeua)
-un st uorsa] amsed sy jo voneueidxa | “ssavoid Lojewwegar ue vodn pauas
ut woesaa(n Suidzerd e jo uwonisoed -1zdns Lpqeqoad fydoaye s, sapngng
-dns 3 'S35E0 OoM] Y} ul sjusad | Y} jo uwotwod 1adasp a1 parday
Jo asuan apqeqosd sy juasaxdan | -Je uononaisap ST ) f paaloa
0] W3S pInoM BIIISIA IO Iy up | -ur jsea] uonped [edgiadns arowm |
sadueyd ey pue vonugnu panedwr | syl yowwols agy jo sanqm ) jo o |
juanbasuoo ‘yorwols syl jo sanssn | uononysep Sedwmod wowy g A
enpue(d 3y) JO UOHONISIP [ENPEIT) | |EWIOU JBOD SNOONWGNS FPIsVIIIUL JoU
elmaue snopiwad jo sased jo saquinu | aNSS) SNOIQY ‘uonenyur  [[a-[ews
UTEd ® Ul [esned se paparedar aq | puw ‘uonessuadap aurnedy ‘sapnqmy jo
Lew smjonns £10391998 Jo uononnsap 830 jo uonwmauadap Lyl Mlaymaspd
FAISUXXD pUE ‘SIN320 sanqn] Jinsed | ‘UI9s 3q PINOD S NqQW) JO PIEI] B jOU
— jo Aydome pue wonwrauadap Lpwnd v | vsodnw jo SEME JAIBUNXI U] 1aE) | T __“ 1namuryy
L] WNH
'WUOS] JO 98T 3[q¥qoid “spmany sy o3 uopwY 'SUOREAIISGQ) PUT SUOISYT JOUMEN | 1o o “pansqQ

T ———

134



[(0061-6681 Ut papindal atam
sinsa1 ayy, snused pue spssofd
a1 jo aseasip s o1 digsuonejaa
pue simieu g (z) ‘sunsed 1anpea
ST (1) J0 sasned 311 UIEIa06E O] SEM
'oob1-06g1 ‘saunnbua s Ianm A jo

1elqo a1 premsoy swn sy worg] |

*IIVAY FONITATNI- OO 37 NI
w013 fus 2yfeoads v fo (ruosppuos proo
Suranoan) wivpess 4pun) wormw.
~HO? FYI 51 DHGDHD J14] 6 4vinaad
swoydiads 2y 2yvizaus of pacinbas oy
o) po1fs py L ,, ‘esIN0D [EdMUIR
pue ‘ssanjea) (nxol pue sndjomasy)
INSUIEIRYD S Y4 |, vimaue,,
Sl Jo g *ajqnos) ouised jo auo
aziduo] ou sem Liojsiy o) ‘esodnw
anduon pue sunsed aq) uraoejd uaye
sauo Julavy (s2unos urep © woa))
UONDAUL [njssadang  acipaafice 4apop
sy fo wonIvapuor ayp Xurenonvf
aopof v soor sppapnd asave ay g
“wolE afl jo uonipued Lygijesgun
awos £q PaInoAky sem UOTIdajur S14)
Jo uondRnuUOd I Cyrewes
A7 poyp so asmgpu auvs #yp o Age

eofd Furag 2fip Supenp pajon anSuoy
N nopraffo sy F monafur 4oy
u*ﬂ%. FPAT Fy] S0 USAnNe Japso 2y
P4 oj pasodsip v J .tﬁ.ﬁ%m.u
4370) Siy) Spar sEwanip #yl fo stnos
Joae Y F  CElW@mu® Y1 JO 1a5u0
YT YIIM JUIPRU-OI PUB “UONRjuL
uresp 01 amsodxs oe woy Junep
(s272550;F pup) syjr4;508 3puovgns puo
e ez paom pro(T) Celwaxue
mogiim ‘aseasip Iy Jo jIsuU0 )
210j3q 51k XIS IENED UMOURUN jO
sipepsod M‘.ﬂ:n_.. up (1) :osmr ayy
Ay payuss

speisnd Jo smsof om [ _

‘enwaze sy jo sisdjowaey ayy Sl
| -23pun ([E1WoEUE) U013 [BHUISSI A

T.n papredar aq (gggr ‘uaad suosea:
105) jouued £oq) ‘sa010y [eordojona

(e 3q Lew wsoanw sy ur salueys
saqio 10 Lydone quwirodw laaamopy

P IND
2y1 Jo peuo ayy mosf Fuyvp “3fy
iRy INTHG) 2Y1 I pIRiIGO SHOISI]
ayfonr pup Leoypumiuvyul appones

| fuonoajut paziedo] € jo 1E3s A

uagm ‘Saupry s 2 “saamonns el
-npue|d Aq pajuasad saoavavadde s
aouo ¢ Jurjjeass s31£00303) Yum uol)
-eIyul gy pue ‘s senpue(d ay)
ut saduena Iyl “pwIega  pazijedo]
E o 21w saduend Lojemmegul aup,
*E[2552A EIl PUE BEOINWONS UL sadueyd
{opewwegoy amoIys pue Mnaeqns
S| enssn sanssuuod Junesapond
pue oanssny snoxqg  Aq  juswsoeld
-a1 ‘spue(d omsed jo souereaddesip
‘sired yuazagip je saadap ur Burdrea
'OWINOIS I JO AUBIUMU SN0
ayy ur “juadar pue plo u:x_. sadueya
Kiompwwegur paysew *

*(o061-ggg1) 111 aoruagd

(rendoascasny












-epwazue a1 0] Lrepuodas 1ou are
saiydonye assy) Jgiaym ulepEoUn (NS

*ETWIEUE [} ISEI O] J[3sI]
Jo wuaoyns st uondiosqe jo aoue
«INISY] CELmEE A jo IENED B S¢
£1e55309U 51 UONEMXMU] [RUNSAUT UL
1 MaTA 31 Io) punosl op eSO
{ -nm peunsajur ayy jo dydone repuns
{® aq o swads uonpuod L1vssadau
___u sig) jo uamdopasap a1 105 Inq
| ¢t mwaeur jo 2adap ajqesapisuc € 0}
_ pra] uwed wsosnw ayy jo Lydone woy
dursie uonaides Juised jo jsanm [Rlo]

| “270.4) poaergsagup-041508 2y up Supeanizo
_ safnoys dg paanposd HorONX0INI-OIND

| fo mcof v juasardan {{6gg1) sased suy ur

| 1ungy &q ﬁuﬁuﬁ_ﬂ U] ey pue

| (56g1) smuzned fm ur paxmado se
yons ‘(enuazxol jo) syoEiE 1319A28
pue 1agdy agy JEY) paploat 2q 104
-ued uotssaadun a1 ng  -uonsanb e
WEmaL [0S ISnW glmxue  snoussd
3o asned [euiduo pue 154 ) S1 UOTIED
-IXoju-0Ine ey,  ‘uopUNxojul-ojng
JMUoIYD B yum dulesp a1E am uml
Aq paalasqo S5ED I UL JEY) A[qeqod

51 30 Jeq) UmOfs sey Jf] SUoISA[D
-u0o apsoddo ye paauue seq 1ajungy i
"EIMWZEUE 371 JO FENED 377 Jng I ns=1 241
wo dgdone amnsed ayg  Cpaussaxd
waned ayg)  evpweue  {1EUIpIOVIIXD
sy jJo uoneuepdxs justagns  £[0a)
-12d ® paproge Laqy jer) 21aa9s o8
212M 10E1] [eUlSNUL A1 wl sadueyDd Ay

*ATRIAPOW 1310 ) paIem 2583
auo wm {spuefd jo Lydommw pamoys
yoewols Jo uoneutwexa  dossosspy

*ESOINW [BUNSIIUL pur Jnsed jo
Aydoxe paounouosd sem 2191y S25E2
OM] I} U] “UOTAIDAS DUSED 0 200as
-qe A dwod sem a1: S35 (B U]
*gmauE snotaruad jo saingeay (eatula
UL Yum pap pue JMaEuE 3138 0M]
oy s jo  fssouanbasuod pue sasnes si
reawsed eidyay,, JO SISTI UII)UAIG

*UNSINUT PUE YIVILOIS [0 ESOINW 1)
jo dydomy ymomuap ¥uapEuY,,

T ZIIMELS)
9631
snnre
" EWH
h
€
Plesy

mmm- ._wmn. Shg1






(*oob1 o 6381 "pame “suoiivalasqo
S I3IUNY] YD) "ISLIT YIEWOE Ul Sa55a0
-oad fIo1RmmWEgUL 95IU) MOY MOUS
0] suonERnsasul 1aYUny 10 ulewaL
1snu 1] (6881 Ul pAmE SUOISNIUOD
sIaunpyyo) ‘sessadoud [euuouqe jo
183s a1 24 Lvwn 39D [RUnSIUL M)
Jo sjuauod af) i ul punoj aq o]
aie sadueyd [eormojeue ou ydnoyipe
el sqqssod osie s1 3] iniEu
BATIDAJUL J0 A[XO] O IpEaym ‘asnes
UOWIOD ¢ 2ARY a5uwyd poojq puw
uonIpuod 211

(-sareig 225)

TEFULGILOI FAAYT [T W 40 ‘FIEAINE
40 “yovniogs ‘enfuoy sy fo vsoimta
24§ w2 papoIo) S UGN M SIY L su0N
-1pNes pQUANOan) a0qU «3pun Ajo
P03 puD ‘5204008 wipap tuosf
paaraap (1aepiafosd ko dy payavia
yam) uonadyu ayoads v ‘sazaaey
‘sp pswasgp syp fo amvr poes ay [ ()

(vgrr d pag) csraefoed
it ps2aan Apwe ‘aspasap ayy fo aremod
2yr up Apevs papafls f1 ‘pup ‘avasip
2y) fo 95anor 2y AjpvLezivme Afipons
saop 71 (moys Kppasnpuod ‘L-0061
‘suonjeasasqo  Juanbosqns  se) nq

“nd a Jo usisuAMSp Jo aaaEap a3 uo
| £12dre] puadap £a1) £ paonpoad Ly
- Yjuaxa afne e o1 *are Lydone
jo saavereadde ay 1 wnwaue snowm
-1ad up smoso Lydonw [eupssaun ey
usaoad jou sp 1] j9en Eunsaul Ul

"E,_ﬂ_ SNSUIOEIEYD 10 JUEISUCD  ON

*PIpNDu0d aAE

RN puUe Yoy XE 5T “rluxue
snowniuiad jo jnsan e—Arepuoass s1 1
| 781 51 Iydnoy) [RINED 1S0W 1) pue
| fueea se papiedal 9q UED EHUAUE
| snoisad o asned 2yl jou s1 adued
_uEﬂ..u a eyl Aydone rempuepd
| s5a] 20 asow £q pauedwosse ‘esodnu
| orjsed A Jo uoHVMWERUL ISNYIP € 0]

(TIAT 52veld #25)  anduey syl
we 2f1y Jnranp parpngs paos ag wpI pup
‘sngrage Aadd ap APRE  HOLDNIND
-x7 gerdopersay pujeavs Ay prigeeinip
29 Apie nupy puy ‘ppapnp Jo siadap
punsfoad ayp Ay wappry Ajvaousd
M0 SHOSH  AYp yawp Jo sy ay)

"SITRD
omi ul ‘awgdone Lpuasedde ‘saBueyn
[eupsaie]  fjussqe Amajdmos ses
11 Jsom ul pue ‘pagsiaiwip SEs 1l
[e ur ‘pautwexa uaaq sey asm[ o
s 211 youm up sased ££ paioaqon
‘e1afe] Jadasp ) Wl paqiEm ys0W

| ‘wotien|yu payjao-[ews repnSaia qim

fuoluUIMEGUT ISNYIp B 0 1B ay)
arapmdizas wsoonw Yowmong kA
Lo [Yur paja
-punoI asnp € jo 1835 ayy pue ‘paigd
-onje wsoanuw {0 sy oN CE ame)
spue|d s jo Aydosye pue nonannsap
Il BEOOTMAN BN [0 WO
snyip ' “2ia ‘saduByd  payium
52582 OM] ._..-M r_..H“—H— _—.U .-.-nu..m.wﬂ.._”ﬂﬂ_ﬁ
pajsaire 10 juaDyap ‘sased (e uf
Godydone peunssun pajes-0s uo pue
fgunatue snopiwsd ul 12en aanssBip

sy ey sqqussod s11]  pauwmy sae sadueys [eunsajut-onsed syl sy w safueyd pexdopoyied Ay up,,

‘£-0061
'sasen Sz up suonearssgo Liojeauy
-uod snoswny | csresed apdes
‘safueqd aanoaqur pue Lojemwepul
asuauy Junensuowap ‘jiwoa Iy uo

*yoold pue 1aqe]

ool

141



TR= ]
= - .
T
- el = = —
L =T T Wy T - |
|










GLOSSITIC LESIONS.

FLATE T.

Fiz. 1.—Tongue from a patient, aged 65, who died of a wasting disease ; normal
in size, appearance, and on histological examination.

F1G. 2.—Tongue from a case of Addisonian Anzmia, slightly sore from time to
time throughout illness. Fost marfem, it presented nothing cbviously abnormal.
After preparation with Kaiserling fuid it shows the above striking atrophic appenr-
ances on the dersum, and the subacute inflammatory appearances both on dorsum
and on its edges.

Fost Morienm.—Cultures made from its interior after death grew a pure culture
of a Strepococens Jongus of great virulence.  (See Plate VII, fig. 14.)

To face p. 144,






GLOSSITIC LESIONS.
PLATE II.

Fic. 3.—Tongue from a ecase of Addisonian Ansmia, which was the seat of
recurrent inflammation throughout the illness. Both to the naked eye and on
histological examination it shows intense chronic inflammatory and atrophic changes.

Fic. 4.—Tongue from a case of Addisonian Anm®mia, the seat of intense inflam-
mation during the early part of the illness.  Post mortem it showed nothing obviously
abnormal, resembling closely the tonpue shown in hig. 1, Plate I, from a patient
of the same age. Un ln‘:ing prl:,"pare:i with Kaiserling fluid, it shows the most extreme
degree of chronic inﬂamnm‘mr}' and atrophic changes. (5S¢ Plate V, figs. o and 10.)






GLOSSITIC LESIONS.

PLATE III.

FIG. 5.- Tongue from a ease of Addisonian Ancemia running an acute course of
three to four months., Pose mortem it showed nothing obwviously abnormal, but
it was painful during life, and histological examination shows the appearances
represented in this figure and in the following figures, 6, 7 and 8. At the part shown
the f:pilhe]ium 15 removed h}' ulceration, and the underlying layer of tissue is
chronically inflamed.

Fic. 6.—Another portion of surface of the tongue from the same case. It is
to be noted that the muscle of the tongue is still well preserved. (The open
spaces seen at several places are artificial.) Further, that at such portions of tongue
as are here shown (figs. § and 6, also 7, 8 and @), the cavity of the mouth with
its sepsis is in direct open communieation with the lymphatics of the 1ongue.






GLOSSITIC LESIONS.

FLATE TV.

F1G. 7.—Another portion of the tongue from the same case, more highly
magnified. At one part there is a deep fAssure, at the base of which there 15 a
considerable degree of inflammatory change, viz., small-celled exudation and
proliferation in the tissues and in the walls of the blood-vessels.

Fiz. B.—Another portion of the tongue from the same case, showing still
deeper fissures, detaching a considerable piece of the mucosa. The inllammatory
and necrotic changes are here very intense, the latter predominating. The tisue
is loaded with coceal organisms (streptococeal), staining badly with Gram's.






GLOSSITIC LESIONS.

PLATE V.

FiG. g.—Tongue from the case of Addisonian Anzemia shown in Plate 11, fig. 4.
The extreme atrophy of the epithelial covering is to be noted, and the chronic
fibrous appearance of the underlying tissue.

Fic. 10.—Another portion of above tongue (shown in hg. 4). It shows the
most extreme degree of i.nl!ﬂ.nlﬂmlrn'].' and atrophic change. The epithelial covering
of the tongue, which under this magnification ought to fill hall the field, is redueed
to a thin, almost fibrous layer ; and the entire muscle substance has undergone
atrophy and been replaced by fat occupying the elear spaces (and removed in course
of preparation).






GLOSSITIC LESIONS.

FLATE VI.

Fi6 11.—Section showing normal appearance and thickness of epithelial
covering of the tongue (from a patient who died with severe sepsis).

Fic. 12.—Section showing the degenerative changes (mueoid and neerotie) pre.
sented by the epithelial covering of the tongue in Addisonian Anwmia, in the
neighbourhood of the infective lesion shown in fig. 3 and subsequent figures.






GLOSSITIC LESIONS.

PLATE VII.

Fi:. 13.—High power view [ % 1,000) of one of the lesions shown in Plates ILL.
and IV. [t shows (1) the invasion of the substance of the tongue by streptococeal
organisms : (2} the mixed degenerative and low inflammatory changes (around blood-
vessels) produced by this infection ; and (3) the ulecration of the epithelial covering.

FiG. 14.—Streptococcal organisms obtained in pure culture from the fnferior of
the tonguesshown in figs. 2, 3 and 4. They have the characters of Streprococcns
forgrms. and e in chaing of 30, 40, 60 and 100 cocci.  They proved exceedingly
virulent to mice.






GASTRIC LESIONS,
PLATE VIIL

FiG. Iﬁ.—h[u:ﬁsﬂ and submucosa of stomach from a case of Addisonian
Anmmia which died in an early stage, and showed the tongue lesions represented
in Plates III and IV awiea. It shows normal thickness and appearances ; the
epithelium of the opening of the tubules having fallen out from maceration.

FiG. 16.—Mucosa and submucosa of stomach from the same case as above,
from another portion of the surface. It shows intensely infiammatory and ulcera-
tive and necrotic changes—alffecting at one point (to the left) the whole of the
mucosa ; at another part (to the right), glands ean still be seen at the lower part
of the mucosa. The inflimmatory and necrotic exudation shown on the surface,
both in this figure and in the following figures, 17 and 18, is loaded with strepto-
cocccal organisms, and is thrown off as blood-stained and mucoid vomit during
life. The histological characters of this vomit are identical with those of the
exudation on the mucosa of the stomach, and the streptococei correspond with
those found in the tongue.






GASTRIC LESIONS.

PLATE IX.

FiG. 17.—Another portion of the gastric mucosa from same ease as the pre.
ceding. The changes are of a more acute inflammatory character, with small-
celled infiltration around the tubules.  Note the exudation on the surface.

Fic. 18. —Another portion of the mucosa from the same ease. The inflamma-
tory changes are more marked, but they are accompanied by more ulceration and
necrosis, extending, as will be seen, at one part through nearly the entire thickness
of the mucosa.






GASTRIC LESIONS,
PLATE X.

FiG. 19.—Portion of healthier mucosa from the preceding case, showing normal
thickness and appearance, in contrast with the extraordinary degree of atrophic
change represented in the following fig. 20, under the same magnification.

F16. 20.—Mucosa and submucosa of stomach, from a chronic case of Addison’s
Anmmia (three to four years duration). It shows the extreme atrophy typically
presented by such cases, as first fully described by Dr. Fenwick. The almost
entire absence of secreting tubules is to be noted, and the more or less thickening
of the submucous coat, which such cases often present.






GASTRIC LESIONS.

PLATE XI.

Fic. 21.—Mucosa and sulmmucosa of stomach from a severe case of i Septic
Anemia™ (Case 21, see p. I11) in a man, aged 72. Notwithstanding the extreme
anamia and the age of the patient, the appearances are normal, the glandular
cells, including those of the ducts, being well preserved, with a thin laver of mucus
on the surface. These appearances contrast in a striking way witk those presented
by the gastric mucosa in Addisonian Anzemia.

FiG. 2z.—High power view of the glands in the above case. The gland cells are
in all respects nonmal, and there is an entire absence of inflammatory change.

Compare appearances in hg. 23.)






GASTRIC LESIONS.

PLATE XII.

Fic. 24.

Fics. 23, 24, 25 represent in & continuous series the 'inri:'l.1'|111m1:|r3,.' changes from
their first appearance (fig. 23) around the healthy glands to the final disappearance
of the glands, and their replacement either by fibrous tissue or by extreme atrophy.
(Fig. 20.)






GASTRIC LESIONS.

PLATE XIII.

FiG. 26.— A zoogloea mass of streptococcus organisms in the inflanunatory exudate
thrown off from the stomach in a case of Addisonian Angwemia.  Sinilar masses are
found in the inllammatory and necrotic exudate of the gastric lesions shown in
FI_T"H. b, 17, 15






INTESTINAL LESIONS.

PLATE XIV.

F16. 27.—Lesions shown in jejunum in a ease of Addisonian Anemia with
marked cord symptoms (combined degeneration).  Patches of croupous enteritis are
here shown, situated on or near the valvale. If the larger ones were not present,
the smallest might readily escape notice, especially if, as is often the case, the
intestine is washed out with a strong stream of water before it is opened or examined,






INTESTINAL LESIONS.

PLATE XV.

Fic. 28.—Another portion of the intestine from the same case as the preceding.
It shows still more intense croupous enteritis.  Here again it is 1o be noted that the
slighter lesions seen at the bottom or at the margins of the bigger sloughs might
eusilj- escape notice if unac'cumpanied by the grosser lesions. i






INTESTINAL LESIONS.

PLATE XVI.

o

F1G. 29.—Another portion of the jejunum from thesame case as the preceding,
showing well-marked inflammatory changes, less defined in character than those
shown in Plates XIV and XV. Patches of inflammatory congestion, still less
defined than those here presented, are very commonly present in the intestine in
Addisonian Anmmia. It is only in cases which die in the early stages of the disease
that these inflammatory lesions are efevons. In the later stages, the tissues are so
bloodless, that nothing can be seen by the naked eye. This also applies to the
lesions of the tongue and of the stomach.






INTESTINAL LESIONS.

FLATE XVII.,

Fizs. 30 Axp ji.—Section of intestine from foregoing case, showing the
character and relation to the valvulie of one of the smallest lesions present in the
intestine.






PART VII

PATHOLOGY (continued)

DISTURBANCES IN THE BLOOD-FORMING PROCESSES
IN ADDISONIAN AN/EMIA

CHAPTER XIX

CLINIcCAL INTRODUCTORY

- The Regencralive and Compensatory Powers of the Discase.

THE lesions, hzemolytic and infective, so far described are of an
intensely retrogressive character. In the case of the former class,
they are intensely destructive, for, as will afterwards be seen, the
hzaemolysis is frequently so intense that the number of corpuscles
may be reduced from the normal 5,000,000 to as low as 1,000,000
and even lower in the course of a few weeks. If hamolysis of
such a character and intensity were the only pathological blood
feature of this disease, it would not run the subacute or chronic
course which it generally does. (Charts 1 and 2.) It would ter-
minate in a few months or almost weeks as it sometimes,
though rarely, does. Fortunately for the patient, a series of com-
pensatory processes come into play which give this disease its
usually longer course, and are of themselves of a more striking and
remarkable character than any observed in any other disease of
equal intensity. Next to the profound degree of the anzmia,
the two most prominent features presented by the blood are :—

(1) The extraordinarily severe and persistent character of the
blood-destruction—haemolysis.

(2) The no less striking powers of recovery.

Both these features are more marked than in any other form
of anzemia. It is not uncommon to find a patient’s blood reduced
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146 PATHOLOGY

from the normal standard to 20 or 30 per cent. in the course of a
few weeks, accompanied by all the clinical evidences of intense
blood-destruction, namely, high colour of urine, urobilinuria, lemon
colour, biliousness, and occasionally jaundice. No less striking is
the rapid recovery of the blood when the hzemolysis is arrested.
The percentage of corpuscles and hzemoglobin often rises from
20 or 30 per cent. up to 80 or 90 in the space of a month or
two—in some cases in the writer’s experience, in the course of
three to four weeks. (See Charts 3 and 4.)

This remarkable power of recovery is a natural feature of the
disease and its most hopeful one. From the point of view of
treatment, however, it is often misleading, since the particular
treatment in use at the time of its occurrence is wrongly credited
with having produced it—with having cured the disease. It mis-
leads, moreover, in another way with unfortunate results ; for so
remarkable is the recovery that doubt is cast, both by the doctor
and the patient, on the accuracy of the original diagnosis. The
patient feels and looks so well that he resumes his ordinary
occupations and habits of life and gives up all treatment. There
follows, in a period varying from six to nine months, the usual
relapse, fatal in about three-fourths of the cases (Chart1). Ina
certain number, however, recovery again takes place, although more
slowly and less complete in character ; the patient remains well
for another period of three to six months, when a second relapse
occurs. Even this is survived by a few (Chart 2), and the writer’s
experience satisfies him that, under suitable treatment, this number
is steadily increasing (see Chart 4).

The above features of the disease are very striking and
constant. They will be fully described in a later section of this
work.

It is necessary, however, to draw attention to them in this
place, since they have an important hearing on the correct
interpretation of the bone- marrow changes now to be
described. 5

The powers of recovery and the course of the disease in indi-
vidual cases are represented in the accompanying four charts.
The alternating relapses and degree of recovery shown in every
case of the disease are illustrated by the history of one case.
(Chart 2.) The increased and more durable powers of recovery
afler removal of the seplic faclor are strikingly shown in Charts
3 and 4.
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CHART 1
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CHART I—The clinical course of three subacute cases of Addisonian Anxmia

as it generally appears to the observer, showing the great natural powers of recovery
of the disease, followed by relapse in three to four months.
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CASE IV

CHART II—The actual Natural History of Addisonian Anzmia (a chronic case),
as it appears when observed from the commencement to the end—shuwing the still
greater powers of recovery in the earlier stages (A B C) before the disease is
recognized. Stages A B C, when the disease is amenable to successful treatment
and arrest— unrecognized, and are regarded as * failing health,” At stage D,
the anzmia becomes more marked, and the patient is confined to bed for a short

riod, but recovers ?uickly: he again relapses (F). From that time onward there
::! much searching of blood for megaloblasts, which are as often absent as present.
See p. 174.)
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CHAPTER XX

THE CHANGES IN THE BONE-MARROW

THE observation and interpretation of the changes found in the
bone-marrow form an interesting and important chapter in the
history of this disease. The changes are of a striking character.
The bones are abnormally rich in blood-forming (red) marrow, not
only the vertebrze and the flat bones of the head and pelvis, where
such marrow is normally present, but also the long bones, which
normally contain yellow marrow. Microscopically there is a large
increase of lymphoid tissue, showing young nucleated red cells—
normoblasts and megaloblasts—in great numbers, sometimes also
many cells enclosing red corpuscles.

Since their first description by Pepper (1875), and Cohnheim
(1876), and Osler (1877), they have excited much attention,
apparently denoting some profound disturbances in blood-forma-
tion as the possible cause of this severe anmmia. They have
been variously interpreted. While many observers (Pepper, 1875 ;
Cohnheim, 1876 ; Rindfleisch, 1890 ; Ehrlich, 1892-1900 ; Engel,
1898 ; Grawitz, 1895 ; Bramwell, 1899 ; and most recently Gulland
and Goodall, 1905) have regarded them as primary, and important
evidence of a defective blood-formation as the cause of the disease
—its “myelogenous” variety—others (Neumann, 1877 ; Hunter,
1888 ; Mott, 1890 ; Muir, 1894 ; Askanazy, 1895 ; Pappenheim,
1901) have looked upon them as secondary—as important evidence
of an exaggerated blood-forming function of a compensatory
character—as an endeavour on the part of the bone-marrow
to compensate the excessive destruction of blood taking place
elsewhere (Hunter, 1888 ; Mott, 1890 ; Muir, 1894).

The * myelogenous origin®” of pernicious anmemia was the
original view regarding the nature of this anamia almost univers-
ally held by observers up till 1888, when the * haemolytic origin "
was definitely asserted by Hunter (1888). It is the view still held
by many observers, especially Ehrlich (1888-1900), to whom, as
also to Stockman (1895), the pigment changes in this disease
‘igtand in close relation” to the tendency to haemorrhages observed
in many cases of this disease.
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THE CHANGES IN THE BONE-MARROW 151

size (" megalocytes”) with the largest nucleated forms—another
important divergence from Ehrlich’s teaching that megalocytes
are a distinct variety of red cells, and are formed from megaloblasts.

The colouriess marrow cells undergo a proportionate diminution
in number (Rindfleisch, 1890 ; Muir, 1894) ; otherwise they do
not appear to undergo any alteration (Muir).

The eosinophile cells appear to be less numerous in the newly
formed marrow than in the normal marrow. (Muir.)

The giani-cells are always few in number and of comparatively
small size. (Muir.)

Pigment cells and corpuscle-holding cells are present in con-
siderable numbers in most cases (Osler, 1878), but not in all
(Hunter, 1888 ; Muir, 1894). The pigment is both in the free
condition and also within cells, most of it giving the iron reaction,
though some did not (Hunter, 1888 ; Muir, 1894) ; but it is never
in any great excess (Hunter). Muir found it most abundant in the
case in which the progress of the anmmia was most rapid before
the death of the patient.

The struciural changes in the marrow described by Muir
accompanying the above-mentioned changes include disappearance
of the fat from most places and its replacement by a highly cellular
tissue, with vascular arrangements somewhat similar to those found
in normal marrow. One curious fact specially noted by Muir is
that in the venous sinuses and in the parenchyma the red corpuscles
are closely packed together as in the normal blood, whilst many
of the veins contain merely a fine fibrinous network with only a
few scattered red corpuscles. In other words, the extraordinary
poverty of the blood as regards red corpuscles found in the general
circulation does not extend to the tissue of the marrow (Muir)—an
observation which only applies to the spleen among all the other
organs of the body (Hunter, 1888) ; also Combe, 1822 (p. 19).

The other structural change is absorplion of the bone trabecule,
which appears to take place by a simple softening and atrophy
apart from any special cellular agency. There is no evidence of
erosion by osteoclasts, no proliferation of bone corpuscles, and no
layer of leucocytes in special relation to the bone. (Muir.)

Such, then, are the marrow changes as described by Muir, and
beautifully illustrated in the plate which accompanies his paper.
The important point in connection with the pigment changes in the
liver and other organs described and regarded as pathognomonic
of the disease (Hunter, 1888) is the one drawn attention to by
Muir (1894), viz., that “ it is exactly in the cases in which the liver
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Primary and Causal.

The marrow changes are primary and causal (Cohnheim, 1876 ;
Pepper, 1875 ; and most observers of earlier period (excepting
Neumann, 1877); Rindfleisch, 1890 ; Ehrlich, 1892; Gulland,
1905 ; and many observers in later period).

The class of observations of this period which have most materi-
ally influenced the conceptions of Continental observers regarding
the nature of the marrow changes in this anzemia and other severe
anzmias have been, not those relating to its haemolytic nature, but
the hamatological studies of Professor Ehrlich (1888-92) and his
tollowers regarding the presence of megaloblasts and their signifi-
cance. They are held to denote a * megaloblastic degeneration of
the bone-marrow "—the result of defective blood-formation—as the
essential feature of all so-called " pernicious anzemias,” including
Addisonian ansmia—their so-called * myelogenous origin,” with
this blood change as its chief manifestation.

By a curious coincidence, the period (1888-94) marked by the
first assertion and confirmation of the pathognomonic importance
of hameolysis in this anzemia was marked on the Continent by the
first assertion of the above conclusion by Ehrlich and his followers,
to wit, the pathognomonic importance of megaloblastic degeneration
of the blood and bone-marrow as the essential feature of their
‘' progressive pernicious anzemia,’” denoting areversal to an embry-
onic type of blood-formation as the chief feature—even cause—of
this anzemia. The two opposing conceptions of the nature of this
anemia met in full conflict in 1892, when Ehrlich formulated his
views on the subject at full length in an important discussion on
‘' Severe Anzemias ™’ held in Wiesbaden, the hzemolytic view being
represented by Professor Birch-Hirschfeld, who based his conclu-
sions largely on the work of the author. Reference should be
made to this discussion by those desirous of understanding clearly
the after-historical development of this subject. From that time
onward up to the present two opposing schools have fought for
mastery in relation to the pathogeny of this ansmia, the * heemo-
lytic" school represented by the Author (1888) and the ** megalo-
blastic ” school represented by Ehrlich (1892). The two schools
gradually drew away from one another so far that in 1900 two
monographs professing to be on the same disease " pernicious
anzemia ” could be published, one by Ehrlich and Lazarus (1899),
wherein everything is said of megaloblastic degeneration and its
importance, and hardly any mention made of hzemolysis, and the
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other by the author, in which nearly two-thirds of the book were
devoted to haemolysis and no mention made of this change, except
the conclusion originally formed (1888) that the bone-marrow
changes were secondary to the disease. His later observations
(1890-1900) regarding the infective efiology of Addison’s anzmia
were made without any reference to the presence or absence of
megaloblasts in the blood.

The importance attached to megaloblastic degenerations by
Ehrlich and his school has had the effect of extending the title
' pernicious” to forms of anzemia quite other than those had in view
by Addison and English physicians under the title " idiopathic
anzmia,” and quite other than those contemplated by Biermer
under his title of “ progressive pernicious anzmia.” As already
seen, the condition termed “ progressive pernicious anzmia’ by
Biermer, and since commonly termed “ Biermer's Anzmia” by
German writers, never was identical with Addison's Anzemia. It
was reduced by the choice of Biermer's exponents to being

nothing more than a mere group of symptoms met with in very different conditions of
disease and produced by many eauses.

The effect of Ehrlich's work is to carry the degradation a stage
further, since the latest definition of it (1900) is

“ the condition characterized by the symptoms described by Biermer and the megalo-
blastic blood changes deseribed by Ehrlich (Biermer-Ehrlich Ansemia), even although,
it is added, this does not correspond clinically with Biermer’s division of pernicious
anzmia from other forms of anemia.” (Lazarus.)

Of this definition of * megaloblastic degeneration of the marrow "
as the criterion of Addisonian anzmia, it may here be said that it
is wide enough to include lead poisoning and sufficiently loose to
let many cases of the truest Addisonian anamia escape through
its meshes. For at many stages of this anzmia megaloblasts may
be entirely absent from the blood ; or, as Ehrlich himself admits,
so few in number that it is necessary to search through many
fields with the aid of an cil immersion to discover one ; and even
if this one be discovered it may be exceedingly difficult to decide
whether it is a small megaloblast or perhaps only a large normo-
blast. Enough has been said to show that in view of the import-
ance attached to it, the historical development of * megaloblastic
degeneration” inrelation to the whole subject of Addison’s Anzemia
requires to be dealt with in full detail, and this will be done in the
following chapters.
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For on his observations Ehrlich has based a whole series of
generalizations—clinical, pathological, diagnostic and prognostic,
regarding anzemias generally and * progressive pernicious anzmias’™
more particularly, which have received a wide acceptance.

Their effect has been: (1) to greatly stimulate interest in
purely hamatological studies in this disease, in many cases to
the almost complete exclusion of all the other features; (2) to
perpetuate and give strong support to the conception that this
anzmia is not a disease but only a group of symptoms (to extend
in one direction and to restrict in others the class of cases entitled
to be termed pernicious)and to affirm once more that * progressive
pernicious anzmia " is only a group of symptoms, which may have
the most diverse causes, characterized by the clinical features
described by Biermer and the blood changes described by Ehrlich
(** Biermer-Ehrlich Anzemia ™).

Lastly, as will be afterwards shown, while professedly lending
strongest support to * Biermer's anmemias"—Dby identifying them
with “ megaloblastic anzemias ”"—the work of Ehrlich has put an
end for all time to the historical group, as described by Biermer,
by removing from it the chief forms which, with Addisonian
anzemia, originally constituted that group. [Sic.]

(See p. 174 and Map 1, p. 65.)

Toxic and Infective Causes of the Marrow Changes.

As will be made clear, the chief point of interest regarding
these marrow changes has proved to be not embryoclogical or
pathological, but etiological, precisely as the author early recog-
nized (1887) to be the case for the hmmolytic changes of the
disease. Professor Muir's later extensive observations (1901)
reveal thatthe toxins of various infections produce marked changes
in the bone-marrow. His results were obtained by experiments on
rabbits, and have, he states, been fully confirmed by his observa-
tions on the marrow of the human subject in various diseases.

The two ¢Aief functions of the bone-marrow, as judged by the relative proportion
of cells and the number of mitoses in them, are the production of red corpuscles
and of finely granular leucocytes. Either of these functions may be called into
greater activity, and the marrow becomes correspondingly altered. The condition
resulting [rom increased drain on finely granular leucocytes I have called the
fevcoblastic type of bone-marrow, in contrast to the erythroblastic, which results
from hemorrhage.

Other changes in the bone-marrow are chiefly of the nature of degenerations, and
are to be referred principally to direct toxic action. The giant-cells in particular
are very sensitive to such action ; in severe conditions, ¢.£., poisoning with diphtheria
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CHAPTER XXI

THE EARLIER OBSERVATION AND IXNTERPRETATION OF THE
Marrow CHANGES

Perion II (1875-88).

CHANGES in the bone-marrow were first described by Pepper (1875) and Fede
(1875). ZFegper described the change as a Ayperplasia of the marrew, with production
of lymphoid cells similar to that found in some cases of leucocythamia, and regarded
the disease as a ** medullary form of pseudo-leukeemia.

Cokntkeim (1876) independently confirmed and was the first to point out the
chief histological features. He found the fowe-marrow intensely red, without
being hemorrhagic, extending into the shafts of the long bones, almost devoid
of fat, and showing, histologically, larpe numbers of mucleated red corpuscles
with single or double nucleus, with increase of marrow cells and large red cor-
puscles. He considered the change to be a refurn fo an embryonal fype of
bivod-formaifon, with a holding back of immature nucleated red corpuscles, in
the bone-marrow, and thought it to be the primary factor in the disease.

Neumanr (1877) confirmed Cohnheim's discovery, but interpreted the changes
quite differently ; they were, he considered, merely compensatory to the anamia,
and wwere sémilar fo those found in other anemic conditions, and affer hameorrhage.

Eisenlokr (1877) confirmed these observations as to the presence of nucleated red
corpuscles, small yellow microcytes (2 p in diameter), and larger and smaller blood-
corpuscle-holding cells. But he found sémilar changes in a case of carcinoma of the
stomack, and on the strength of this concluded that cancer of the stomack might be
oie of the many causeés of this anania.

Osler arnd Garduer (1877) described similar changes, with, in addition, large
numbers of dood-corpuscle-folding cells, and took the same view as that of Pepper.

Riess (1881) directed attention anew to the presence of dood-corpuscle-holding
cefls. He found them in five out of seven cases, and concluded that a destruction
of red corpuscles took place in the bone-marrow.

Litten (1851) reminded him, however, that he and others had found such cells in
the bone-marrow in the most varied acute and chronic diseases, as well as in per-
nicious ana=mia ; and he, therefore, could not regard them as characteristic of any
one form of anemia.

Mauliendorff (1881) found them present in two cases, and Osler (1882), who first
described them, found as the result of further investigations on seventy-five cases
of other diseases that they were often present, especially in phthisis, pneumonia,
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typhoid fever, ulcerative endocarditis, and they therefore were not characteristic
of any one disease.

Dr, Pye-Smith (1883), reviewing these bone-marrow changes described up to this
time, expressed the opinion that cases showing such changes ** must be separated
from those of idiopathic (Addisonian) ansemia.”

His colleague, Dr. Fagge (1886), discussing the subject in his ** Text-book
of Medicine,” took a less extreme view. For his own part he preferred
to adopt Immermann’s hypothesis, that the medullary changes, when they were
present, were a result of the disease rather than a cause of it, and perhaps indi-
cated an effort on the part of the bones to take an unusually active part in the
generation of red discs in compensation for the failure of the spleen and lymph
glands to maintain the blood in a nermal condition.

In 1886, (Fee/mupden (Christiania) made a very careful investigation of the bone-
marrow in various diseases, including three cases of ** pernicious” anmmia. OCut
of forty cases of various diseases he collected from the literature, nucleated red cells
were found in 78 per cent. of cases, and pigment cells in 44 per cent. ; fatty marrow
in 18 per cent., and lymphoid marrow in 82 per cent. In twenty normal cases which
he himself examined nucleated red cells were present in g1 per cent. and pigment
cells in 64 per cent, But in ** pernicious " anzmia the numbers present were far in
excess of those met with in health. He concludes that the lymphoid change in the
bone-marrow of the long bones was in all probability a secomdary compensatory
process, the result of the amwmia ; this change was not a specific one, but was
found in other diseases, and consisted in the replacement of fatty marrow by a
lymphoid blood-forming marrow.

Littenr and Orth (1887) agreed with Neumann; they succeeded in producing
similar conditions in animals by Blesding.

In 1880, FProfessor Ehrilich made an interesting contribution to our knowledge of
the blood changes in anemia. Up to that time, he stated, there existed in the
literature of *‘pernicious” anmemia only two cases in which mucleated red cor-
Buscies were found in the blood during life. But by his methods he had found
them in all forms of severe anemia, irrespective of whether they were traumatic
or essential. He distinguished three forms : (1) Normodlasts, forms of the size
of red corpuscles; (2) megaloblasts, forms which were the precursors of giant
red cells ; (3) micro- or poikiloblasts, a very rare occurrence.

‘It was specially important to note that in simple traumatic
anigmias and in leukiemia normoblasts were almost exclusively
found ; while in * progressive pernicious anzmia’ in the greal
majorily of cases [sic] megaloblasts were found. Further, in
an:emic blood a degeneration of the red corpuscles can be found
leading eventually to their destruction, shown by a more violent
staining of the hzmoglobin, instead of a pure orange, with eosin
and methylene blue. These changes could also be observed in
simple traumatic anzmia, even a short time after bleeding. These
observations, he held, were fitted to throw a certain light on the
nature of " pernicious” anmamia. Degeneration and regeneration
run together even in uncomplicated anzemias; on the prevalence
of one or other process depended whether the simple ansemia
passed on to recovery or became the °‘progressive pernicious’
form.”
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It requires fo be specially noled that the case on which these
observalions were made was a case of general sarcoma, termed
by him " pernicious anamia,” nol a case of Addisonian anamia
in any sense. [Sic.] He distinguished three forms of nucleated
red corpuscles in the blood : (1) One of small size with deeply
staining nucleus, “normoblasts” ; (2) one of larger size, “ with
faintly staining nucleus, megaloblasts,” the precursors of giant red
cells, “ macrocytes ” ; and (3) microblasts or poikiloblasts, a rare
occurrence ; and he specially noted that while in ordinary ansemias
normoblasts were almost exclusively to be found, in “ pernicious
an@emia’ megaloblasts were found in {le greal majorily of cases. [Sic.]

In 1888, in a further brief communication bearing the title,
“On a Case of Anwemia, with Observations on Regenerative
Changes in the Bone-marrow,” he made some further observa-
tions ; and inasmuch as these communications form the basis of
all his subsequent conclusions, his own summary of them (1888)
may be given. It is again to be noted that his next two cases
were, by his own admission, not entitled to be called even ** per-
nicious,” still less Addisonian anzmia.

I have only published two cases—one showing the very rare combination of
*¢ pernicious "' ancemia with periosteal sarcoma [54c], the other showing a peculiarand
quite isolated condition of the polynuclear variety of leucocytes.

I record a third case: A woman, aged 21, admitted for metrorrhagia [#/¢], very
an®mic, but no trace of lemon tint ; very numerous retinal hemorrhages. Death.
The ease was one not of ** pernicions " anaenia[sic], but of secondary traumatic anxmia.

Blood.—1 suggested the name ** schistocytes " as a better name than “* poikilo-
cytes." I have attempted to show in former works that the so-called poikilocytes
arise in this way : that portions of them become cut off and continue to functionate
in the blood as independent corpuscles, a process which I regard as a compensa-
tory act to provide a larger respiratory surface. As schistocytes I designate all
those elements, apart altogether from their character, which are so small that they can
only be looked upon as parts of red corpuseles. In support of this view I may
state that neither in the blocd mnor the blocd-forming organs have [ ever found
nucleated precursors of poikilocytes (i.e., poikiloblasts). In this case the greatest
number of leucocytes were lymphocytes (80 per cent.), with only 14 per cent. of
polynuclears, a change in proportion only met with when the bone-marrow and
spleen are not functioning in normal manner. In favour of this view it is to be
noted that the ecsinophile cells were entirely absent; there was also an entire
absence of nueleated red corpuscles. As I have shown [#4c] one can defermine the
character of an ancmia betier from that of the red nucleated corpuscles than in any
atker way. [Sic]

In secondary anmemia nucleated red corpuscles of normal size—normoblasts—are
found, while in ** pernicious "' anwmia a much larger form (gigantoblasts) are present,
representing an embryonal type of blood-formation. J am accustomed fo consider
the examinalion of an anemic blood complete only when I have determined the form
of the nucleated ved covpuscles, and as the vesult of several years experience I regard
this criterion as the most trustworthy in the differential diagnosis of anemia,
because similar cells were found in embryonic blood. [5déc.] 1 localize the seat of
this ** pernicious anemic " change to the bone-marrow for three reasons : (1) because
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they were found here in large numbers; (2) because the polynuclear leucocytes,
which I consider arise in the bone-marrow, were few in number; (3) because the
cosinophile cells, which also arise in the bone-marrow, are almost absent from the
blood. The nature of *° pernicions anemia™ in my view i3 that nucleated cells
normally present in the blood are replaced by an embryonic type of nucleated cell—ihe
mepaloblast ; and Lhit is @ sure sEpn of the ©' pernicious ™ nalurve of the anamia.

The conclusion come to by the author (1888) regarding the
bone-marrow changes in his * Investigation” was of a different
character :—

They point to an excessive activity on the part of this
tissue in blood-formation. So far from denoting any inter-
ference with blood-formation, the presence of nucleated red
corpuscles rich in hazmoglobin indicates undoubtedly some
marked necessity for increased blood-formation ; but their
large numbers and richness in haemoglobin (along with the
high hamoglobin ratio in the corpuscles of the blood) seem
equally to indicate that the demand is being fairly met by
the bone-marrow even up to the last or very near the last.
Failure in blood-formation plays, therefore, I consider, litlle
or no parl in the produclion of “ pernicious (Addisonian)
anania.”

It was not the primary factor in the production of the anzemia,
but merely secondary to the hamolysis. He based these con-
clusions largely on his observations regarding : (1) the existence of
hzmolysis as the cardinal feature of the disease (see p. 109);
(2) changes he found in the bone-marrow in animals after excision
of the spleen—namely, he always found a marked lymphoid
hyperplasia, very rapidly produced. The essential nature of the
blood change was not failure in blood-formation but excessive
blood-destruction.

‘* The observations now recorded (v. anlea, p. 109) appear to me lo
denole for the reasons delailed that the essential nature of the blood
change is excessive blood-destruction.”

Such was the conclusion arrived at (1888) as the result of the
work then recorded. The essential blood change was hamolytic.
The bone-marrow changes were compensatory, not causal ; they
denoted a big and, for a long period, successful effort on the
part of the blood-forming tissues to replace the blood continuously
being destroyed. So far from being unfavourable, the conditions
in Addisonian anzemia were rather favourable than otherwise to
blood-formation,

Issue was thus fairly joined with the view up to that time
generally prevalent that disturbance of blood-formation was the
cause of this ansmia. For the first time in the history of the
disease the bone-marrow changes were brought into relation with
the haemolytic changes presented by the disease.



CHAPTER XXII

THE LATER OBSERVATION AND INTERPRETATION OF THE MaAarrow
CHAXGES

Perion IIT (1888-1900).

THE later history of the observation and interpretation of these
changes shows the influence of the foregning teaching of Ehrlich
and Hunter respectively. They may be divided into two groups,
according as the various observers interpret the marrow changes
to be : (1) the primary cause of the blood-changes, denoting the
“ myelogenous origin " of the disease ; or (2) merely compensatory,
the effects of the disease, secondary to the haemolysis and the toxic
agencies underlying that haemolysis.

As the result of careful observations, Dr. Moll (1890) took the
same view of these changes as the author in three cases of per-
nicious (Addisonian) anzemia showing well-marked pigment changes.
The changes were secondary and compensatory ; the larger nucle-
ated red cells denoted a reversal to an embryonic type of blood-
formation.

In 1890 Professor Rindfleisch made some observations (in one
case) destined to form, in Ehrlich’s hands, the basis of the view
regarding * megaloblastic degeneration” as the essential * cause "
of * pernicious "’ anzemia. The marrow showed an extraordinary
number of nucleated red corpuscles ; but what specially arrested
his attention was their large size, many of them larger than the
large corpuscles of the frog’'s blood. He concluded that in place
of the normal changes ending in the formation of normal red
corpuscles (viz., the extrusion of their nuclei), there was a forma-
tion of very large, ill-formed cells which retained their nuclei and
swelled up to form very large, but for functional purposes very
worthless, giant-cells. This he considered to be the fault of the
blood-formation in “ pernicious” anwemia. He agreed, therefore,
with Cohnheim—the pathogeny of this an®mia was to be sought
for in diseased processes in the bone-marrow.

RindHeisch's teaching received the keenest support from Pro-
fessor Ehrlich (1892), who saw in it an important confirmation of
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In 1893, as the result of a careful embryological study, H. F.
Miiller gave full adherence to Ehrlich’s view of * pernicious”
anzmia. He concluded that Ehrlich’s megaloblasts did really
correspond with the type of nucleated red cell found in the
embryo as first described by Hayem (1883) under the name
of “nucleated giant corpuscles,” and independently more fully
described later by Howell (1890) under the name of ‘' ancestral
cells.” As regards the relation of these observations to the patho-
geny of " pernicious” anamia, he thought that * pernicious"”
aneemia was the result of an abnormal hyperplasia of the ery-
throcytes, just as leukzmia was an abnormal proliferation of
lencocytes. He adhered, therefore, to Cohnheim's view. The
alternative view—which he stated to be that of Birch Hirschfeld
and Maragliano—namely, that the cause of the disease was to be
found in the blood-plasma, was declared by him to be a hypothesis.
Not once in this whole consideration of the subject, either by
Rindfleisch, Ehrlich, or himself, is the subject of blood-destruc-
tion as an alternative to abnormal blood-formation ever mentioned.
His final summing up was :—

We must regard * progressive pernicions " anemia as a primary disease of the
done-marrew, the essential feature of which is the reappearance of embryonal cells,

by which at once the severe cachexia is produced and the area available for normal
blood-formation is diminished.

In 1894 Professor Muir contributed very full and important
studies regarding the bone-marrow changes in five cases of per-
nicious anzmia, especially valuable inasmuch as, unlike Rind-
fleisch, Ehrlich, and Miiller, he took cognizance of the evidence of
hzemolysis presented by his cases. At the outset he stated :—

Although a general statement is often made by writers that the alteration is
similar to that met with in various other diseases and produced by the anmmia, [
may here state that the changes described by Rindfleisch, and also observed by me in
certain cases, are such as I have never found in any other diseased condition, and, so
far as I can find, have never been recorded. There are therefore some cases (f.z.,
Addisonian) of ** pernicious ™ an®mia in which a peculiar lesion is present, and these
must either form a distinet class or be merely examples in which compensatory
changes have reached a remarkable degree.

His interpretation of these changes was the following :—

The changes are, I consider, correctly described as an extension of hwmo-
poietic tissue. The increase in the number of the nucleated red corpuscles and the
atrophy of fat have been frequently produced by bleeding animals, and are found
in the human subject after hmmorrhage, and, in my experience, in other discased
conditions attended by anmemin. Fhir condifion of bone-marrow, even falen alone,
wonld indicate an increased regenerative activity. . . . Moreover, if we examine the
condition of the liver, we find #¢ 75 exactly fn the casé in whick the liver contains
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C.S. Engel. (1898.) He supported Ehrlich’s view with this qualifi-
cation : that as his observations showed, embryonic blood-formation
was not of the same type at all periods :—

Embryonic blood-formation is no single process. It differs at different periods,
There are different forms of nucleated red cells in embryonic life. The nucleated
red corpuscles of normal bone-marrow are identical with those found during the
second and third periods of embryonic life ; but they are not identical with the large
embryonal cells found in the first third of embryonic life. The development forms
found in * pernicious "’ anxmia, on the other hand, resemble the embryonic cells of
this period. The term *‘reversion to embryonic blood-formation ™ would be right
if we had no continuity in blood development from the earliest period of embryonic
life to the end of life. Jt swouid then be correcier to say, that in *° peruicious™
anemia the developmental forms of the red corpuscles in the bone-marrow grow info
large cells such as are met with in earliest embryonsc life.

His observations, however, did not confirm Ehrlich’s emphatic
teaching regarding the clinical and diagnostic importance of megalo-
blasts as fhe feature of the blood in * pernicious " anzemia :(—

It is certain that megaloblasis are nof fo be found in every case of * pernicious™
angemia. In addition to cases recorded by other authors, I have myself observed
four such cases, all ending fatally, the blood of which showed macrocytes, but no
megaloblasts. . . Moreover, fhey are nof distinctive of *‘ pernicious " anwemia,
for I have found them in the blood in the severe angmia of children; and
Hammerschlag (1804) has found them in the blood in several cases of chlorosis.
« « « JMegaloblasts are not the characteristic feature of the blood in ** pernicionus "
anemia; . . . they are by no means the most eisential . . . ; they denole
merely the action of chemical products on the bong-marrow. [Sic.]

Ehrlich having stated (1898), in reference to Pappenheim’s
observations, that they did not accord with the clinical facts,
Pappenheim returned again to the subject (1901), (* Das Unter-
halten des Knochenmarkes bei Winterschlaf,” &c., Zeilschr. f.
klin. Med., 1901, vol. xliii, p. 363) :—

In anemia the process is essentially a compensalory one (i.e., secondary), sever a
primary anomaly depending on a primary disease of the bone-marrow. All anemias
are secondary, including even Biermer’s, only it is cryptogenetic. [Sic.]

The kind of anmmia cannot be determined by the blood changes. If megalo-
blasts appear in the blood, we have to do with certain forms of anemia. But their
absence does not exclude these forms. The apfearance of these cells in the blood
denotes an fncreased formation in bone-marrow ; nevertheless, they can be increased
in the bone-marrow without appearing in the blood. There are anemias with
normal normoblastic blood-formation which can be fatal, and others essentially
megaloblastic, ¢.g., bothriocephalus, which are curable, so that the ddentification of
a lerm ** permicions " with a particular type of blood-formation is not justified.
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(1) It is a bold morplological generalization to assert that there
is some great fundamental difference between normoblasts and
megaloblasts ; that it is quite easy to distinguish between a normo-
blast of large size and a megaloblast of small size ; that they repre-
sent fundamentally different types of blood-formation, megaloblasts
in particular denoting degeneration and a diseased blood-formation.

(2) It is an interesting pallhological generalization to deduce
from this—that anemias may be divided into two classes, the
normoblastic and the megaloblastic.

(3} It is a still bolder and even more fascinating clinical
generalization to identify these two groups of anzemia with the two
great clinical groups of simple and pernicions anmemia respectively.

(4) It is a remarkably fine diagnosiic generalization, greatly sim-
plitying the problems which the diagnosis of anmmias presents—
to allege that the diagnosis can be based on the examination of the
blood alone, by having regard to the numbers, proportions, and
characters of its cells, especially of its normoblasts and megaloblasts.

(5) Lastly, it is a simple prognoslic generalization to assert that
normoblastic anzmias have a good prognostic signihcance, while
megaloblastic anxmias denote diseased blood-formation, and have
a bad prognostic significance.

In all Ehrlich’s works these bold generalizations are so inter-
woven as to give each and all of them a totally hctitious appear-
ance of strength, and they are drawn from so many departments
of knowledge—morphological, embryological, physiclogical, patho-
logical, and clinical—that it is not easy for any one observer to gauge
the strength of the component parts—unless he comes to the subject
with some other clue as to the nature of these anmmias than that
afforded by hzematology.

As already stated (Chapter 111), the author from the very first (1892)
profoundly dissented from the interpretation put upon this or any
other particular blood change as the essential feature of Addisonian
anemia. To mark this dissent, he made no mention of it in his
work on * Pernicious Anzemia,” in 1900, although at that time, and
for some years previously, the literature of the disease was hlled
with blood counts and blood studies to the exclusion of almost
every other feature of the disease. He dissented even more
strongly on a number of grounds from the sweeping generalizations
which Ehrlich had based upon his interpretation. These grounds
were connected with the whole range of these generalizations—
historical, morphological, pathological, clinical, diagnostic, and
prognostic. The character of his objections on all these grounds
will now be made clear.
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shown by Hayem (1883) and Howell (1890); (2) the megalo-
blast, first described by Ehrlich in the blood of various forms of
anzmia (1880), corresponds to one of these forms, viz., that met
with in the first third of embryonic life (Engel, 1898); (3) the
bone-marrow is the seat of formation of both these forms (Neu-
mann [ 1877], Bizzozero). These facts have been amply confirmed
by Rindfieisch (1890), Miiller (1893), Muir (1894), Engel (1898),
and many others.

So much for the morphological identity of megaloblasts with
a certain type of embryonal cell. The points in dispute are as
regards their significance in Addisonian anzmia. The answer
to this depends entirely on the view taken of their physiological
significance. The view taken by Ehrlich from the very first
is that their significance is pathological, not physiological, and
denotes disease and degeneration, not excessive activity and ex-
cessive growth. This view is based on two classes of fact:
(1) In health and most simple anzemias the type of nucleated red
cell met with is the small one normally found—the normoblast—
while the megaloblast is often found in severe anmmias ; (2) that
the normoblast shows no degenerative changes, its nucleus after
extrusion being capable of surrounding itself with new protoplasm
and forming a continuous series of non-nucleated red cells, while
the megaloblast shows degenerative changes, its nucleus under-
going degeneration, and ultimately becoming absorbed. Normo-
blasts are on this view quite distinct from megaloblasts ; the former
denote health and the latter denote disease and degeneration, so
that the title * megaloblastic anzmia’ has come to be considered
synonymous with their presence and with the type of disease
termed * pernicious anzemia.”

It is necessary to consider these sweeping deductions more
closely.

First of all, it is quite inexplicable on a priori grounds why a
reversion to an embryonic type of formation should ipso faclo be a
degenerative process. Itimplies that a type prevalent in the embryo
is absolutely morbid if met with at any time in extra-uterine life,
that a fundamental difference exists between blood-formative pro-
cesses before and after birth. This is the fundamental assumption
underlying all Ehrlich’s conclusions regarding the pathological
significance of these megaloblasts. But it has to be pointed out
that in the opinion of those who have made the bone-marrow
the subject of closest embryological study, e.g., Neumann (1881),
Askanazy (1895), Pappenheim (1896), Engel (1898), there is no
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justification for distinguishing thus sharply between the blood-
formation of the embryo and of adults. According to Neumann
there is no doubt that * embryonal cells” are to be found in the
red marrow at every time, and there is therefore no ground for
distinguishing between embryonal and post-embryonal blood-
formation.

i To satisfy oneself on this point, one need only compare the nucleated
red cells in the bone-marrow of the embryo with those contained in the embryonic
blood itself and in the bone-marrow of adults. The absolute identity of all these
cases leaves no doubt that they all have a similar histological formation.

Other observers who express similar conclusions are Rindfleisch
(1890) and Hayem (1889), and, most recently and fully of all,
Askanazy (1895). The latter concludes, after full consideration of
the subject : ** If such an identity exists, it is not justifiable to
speak of a megaloblastic degeneration of the bone-marrow in
pernicious anzemia.” So also Pappenheim (1896, aniea) finds that
the changes in the nuclei, which Ehrlich (1898) specially relies
upon as evidence of degenerations, are normal features of embryonic
blood-formation.

There is even dispute as to what constitutes a normoblast and
a megaloblast. According to Pappenheim, all cells possessing par-
ticular nuclear structure may be termed megaloblasts, however small
may be their size, and all cells possessing another kind of nuclear
structure are normoblasts, however large their size. * The division
of the two kinds of cells, according to their size, must therefore be
given up "—that is to say, he disposes of the second criterion of
Ehrlich's classification, viz., the size of the cell. The differences
between the two classes, according to him, relate solely to thick-
ness of nuclear fibrils and size of interspaces between the fibrils,
and are of sucha minute character that they can only be well seen
during karyokinesis.

Ehrlich’s morphological distinctions, then, receive no support
from Pappenheim’s work. Doubt is even cast on his pathological
interpretation, to wit, that the presence of megaloblasts necessarily
denotes degeneration. According to Pappenheim, in every stage
of life both kinds of cells are produced (i.e., the two types he
describes), and they breed true :(—

In the early days of embryonic life the great majority of the cells are large
{megaloblastic), and only a few are normoblastic ; in the later stages the reverse is
the case. Hence it is that while common in early life, it is only found in adult
mammals under pathological conditions. This type of cell represents, therefore,

a more unripe form, and this explains the character of its nucleus, its large size,
poorness in hamoeglobin, and the general instability of its cell. In the earliest
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period of blood-formation it is this type of cell that is formed (p. 636). In these
stages the reproduction of young cells is much more active. In later stages it gives
place to the normoblastic type.

Degenerative Changes,—It is probably on account of their great sensitiveness
that the first typeis more liable to undergo degeneration, while the second type is
more resistant. The commonest form of degeneration they are subject to is cpfedysis,
with swelling (hydrops of the nueleus). It is mostly unripe megaloblasts that show
this change, but older cells of normoblastic type may also show this degeneration.
The polychromatophilia, which Askanary and Gabritschewsky regard as evidence of
youth, is not to be regarded as such because it is found chiefly in megaloblasts ;
nor areé the latter young forms because they show polychromatophilia. The latter
is much more, as Ehrlich holds, a peculiar degeneration which attacks especially
elements poor in haxmoglobin (anmmic degeneration). Most megaloblasts are
thus poor in haemoglobin ; but so also are sometimes young normoblasts, and these
can likewise show this degeneration. But there are not only many young forms of
both megaloblasts and normoblasts without this degeneration, but also there are
many cells of both types—both young and old—which can show this degencration.

Ehrlich having stated in reference to the foregoing observations
that they did not accord with the clinical facts, Pappenheim
returned again to the subject (1901) in the terms already seen.
(See antea, p. 165.)

But as a matter of fact, embryological conclusions similar to
Pappenheim’s were reached by Engel (1898), one of Ehrlich’s own
- workers :—

If an embryonal character is to be asserted for megaloblasts and denied to
normoblasts, the question arises, up to what size are we to consider nucleated
red corpuscles as normoblasts, and beyond what size as megaloblasts? For every-
one who has studied the subject has scen transitions form between the two. It
must therefore be doubted whether any fundamental difference exists between
normoblasts and megaloblasts ; a conclusion also come to by Askanazy. The
conclusion of Neumann, Bizzozero, and most authors—that the nuecleated red
corpuscles of normal bone-marrow are identical with (not totally distinct forms, as
Ehrlich holds) those found in embryonic life—is quite correct, and one of the
normal phenomena of their development is disappearance of their nuclei by
karyolysis—the process which Ehrlich regards as degenerative.

Conclusion.

A type of blood-formation which prevails in the first third of
embryonic life, when blood-formation is most active, is not neces-
sarily a degenerative process. An equally natural view to take of the
appearance of nucleated corpuscles—megaloblasts—resembling
those of early embryonic life might well seem to be that some
great strain is being put on the blood-forming powers, which the
blood-forming tissues endeavoured to meet by calling out all its
reserves of blood-forming functions, including those which have
lain quiescent since early embryonic life.
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Thus Dr. Lazarus, in Part Il of Ehrlich’s and Lazarus’ joint
work on *Anzemia” (1900), p. 171, writes :

In diagnosis the point of greatest importance is to discover megaloblasts in the
blood ; their discovery often requires great patience. A positive result—the presence
of megaloblasts in conjunction with an increase of megalocytes—is proof positive of
the sxistence of pernicious anmmia, since it demonstrates without doubt that the
blond-formation in the bone-marrow is following a type which is abnormal for
adults.

Further, these distinctions between normoblasts and mepaloblasts are so important
that it is necessary to separate the megalocytic and megaloblastic anwemias
from the normocytic and normoblastic, spen £ this division does not correspond
elinieally with Biermer's division of pernicions anemie from other forms of
anemia. [Sic]. We come to the resolt that (in pernicious anmmia) we are here
concerned with the conditions characterized by the clinical features described by
Biermer and the blood features described by Ehrlich.

Dr. Schauman also writes (1900) :—

If I have to define my position in a few words, I consider that we must regard
as pernicious an@mia those cases of severe anwemia which correspond to the clinical
picture described by Biermer and posseszs the blood condition described by
Ehrlich, irrespective of whether such cases oceur in individuals previously healthy
or in those already affected with disease, or whether the diseaze runs a fatal
course or not.

Nowhere in any of his articles does Ehrlich adduce any facts
to support such sweeping generalizations. In truth, the facts do
not in any degree support them. The result is merely to create
a type of " pernicious " anmmia wide enough to include almost
every anazmia met with. The most various kinds of an@mia may
at times show megaloblasts in the blood, eg., lead poisoning,
even chlorosis; and it is perfectly certain that, if logically
adhered to, this definition would oftentimes exclude the most
pernicious of all forms—the so-called cryptogenetic or idiopathic
or Addisonian group. For this latter, in the author’s experience,
may show at different periods every variety of blood change—
absence of nucleated red corpuscles of any kind, large or small ;
presence of normoblasts to the exclusion of megaloblasts ; or the
latter so few in number that, as Ehrlich himself admits (1898)
they have to be sought for throungh many helds of the microscope.
Moreover, when found, they may be of such a nature that it is
often wvery difficult, if not impossible, to say whether they are
normoblasts or megaloblasts ; and to determine this point, accord-
ing to Pappenheim, it would be necessary to examine closely the
thickness of the nuclear fibrils and the relative size of the intra-
nuclear spaces. [Sic.]
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As already stated, megaloblastic degeneration formed no part
of my diagnostic or pathological conception of the essential nature
of Addison’s anemia; and 1 profoundly dissented from the
interpretation put upon it by Ehrlich (1892). To mark this diver-
gence I purposely omitted any mention of this change in my
work in 1900, although at this time the writings of other observers
were full of it. The conclusion of Dr. Melland, a close observer
of the blood changes in anzemias, is therefore of particular interest
(1907) :—

I have laid no stress upon the presence or absence of nucleated red corpuscles in the
diagnosis of pernicions (Addisonian) anemia. Normoblasts may be found in consider-
able numbers in many forms of severe ansmia from various causes, and even the
presence of a considerable proportion of megaloblasts is not absolutely eonclusive,
since they may be found in still larger numbers in leucocythemia ; and, further,
we may come across cases of pernicious anmmia with all the characteristic
changes in the bleod, but with few or no nucleated red corpuscles, normoblast,

or megaloblast.
Prognostic Significance.

Even less can be said for the prognosiic significance assigned to
megaloblasts and normoblasts respectively by Ehrlich, for the former
are found in the most eminently curable forms of severe anmmia,
to wit, that of bothriocephalus anemia. On the other hand, I
have found the blood with normoblasts very numerous per
cubic millimetre in a profoundest anmemia (‘' septic anaemia’),
ending fatally a fortnight later.

The facts relating to the form of anmmia here referred to
exemplify more than others could do the extraordinary confusion
created by these normoblastic and megaloblastic criteria of
Ehrlich, so far as prognosis is concerned. For, as will be seen in
a later volume dealing with * Septic Anzemias,” the form of severe
anzmia which in its general appearances and in its severity and
fatality most closely simulates Addisonian anmmia and is most
often mistaken for it (and without doubt constituted, although not
recognized, the most important member of Biermer's " progressive
pernicious ansemia” group, next to Addisonian anzmia), is the
severest type of the form of ansemia described by the writer under
the name of “‘septic anemia,” This form is lypically normoblaslic
in ils type. [Sic.]
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The blood change is haemolytic in its nature, toxic in its origin,
with bone-marrow changes secondary and compensatory to this
destruction. (The Author, 1888.) This conclusion is confirmed by
the clinical facts of the disease recorded on pp. 145-148 ; also on
pp- 116-118, and 156.

It is also confirmed by the observations of Schauman (1900)
with regard to Bothrioceplalus anzemia—at once the most megalo-
blastic and the most curable of all severe anmmias. He sums up
as follows :—

‘¢ Pernicious anemia’ is therefore in my opinion due in most
cases to an excessive blood-destruction ; the insufficiency of blood
formation is a relative—not an absolute—one. It is probable that
the blood poison acts simultaneously on the blood and on the
bone-marrow — destructively on the blood, formatively on the
marrow, stimulating it to increased activity. [If is in my opinion
doublful whether the peculiar change in the marrow wiich Ehrlicl
terms megaloblastic degeneration plays any part in the final exhaustion
of the bone-marrow.”

Megaloblastic Degeneration in relalion lo Bolhriocephalus Anamia,

The facts relating to this anmmia will be considered fully in
a later volume of this work dealing with the great group of
‘ Septic Anzemias,” of which it is in my judgment an interesting
and most striking form. (See Frontispiece.) For the last twenty
years and more, since it was fhirst drawn attention to in 1884, it
has flickered like a veritable Will-o'-lhe-wisp over the field of severe
anzmic conditions—visible to the gaze of observers in Finland
where it has its chief home, but only seen on exceptional occasions
by observers in any other country.

The attention of these latter has, however, been continuously
invited to and attracted by its interesting features, since they are
alleged to be identical with those of the gravest of all anzemias
—Addisonian An@emia—especially in respect of its blood changes,
first and most fully investigated by Dr. Schauman (1894). These
resemblances have been specially dwelt on by Professor Ehrlich
(1898) as constituting the strongest basis of his teaching regarding
the importance and significance of * megaloblastic degeneration”
in relation to the nature and diagnosis of so-called ** pernicious”
or * megaloblastic” anzmias,

According to Ehrlich, * all attempts to ignore or to deny the
existence of any difference between megaloblasts and normoblasts
are shattered by the outstanding clinical fact that the blood of
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of ‘ pernicious’ anamia is nol removable, that delermine the bad
prognosis of this disease. Ii is indeed possible that the megaloblastic
change is even a salutary one, lessening or delaying the delelerious
influences of the poison of the discase.

*“While these changes have an important place among the
symptoms of severe anmmias, they have nol, from a diagnoslic and
prognostic point of view, the exclusive pathognomonic imporlance
whick Ehrlich desives fo allach fo them.”

The whole of the clinical and diagnostic traditions connected
with this process of so-called * megaloblastic degeneration”—
which, thanks to Ehrlich’s teaching, have gathered around so-
called " pernicious” anaemias for the past fifteen years—must
therefore, in view of the overwhelming evidence above adduced,
be regarded as having finally broken down; and with them all
the clinical, diagnostic, and prognostic generalizations which
Ehrlich and others have based upon them. They have pro-
foundly influenced the work and conceptions of many observers.
(See p. 155.) In conjunction with the name * pernicious” and
the original etiological teaching of Biermer, they have served
more than other teaching to obscure the great etiological problem
which Addisonian an@emia presents. Their effect has been (see
Map 2, p. 66) to represent this most fatal and mysterious of all
anemias as a small and unimportant form of the group entitled
to be called * pernicious” anzemias ; and to place in the fore-
front of such aniemias a form which has least of all anything
progressive or pernicious about it, but is the most curable of all
severe anamias,

So far as Addisonian anzzmia—the severest of all blood-diseases
—is concerned, megaloblastic blood changes are tardy in their
appearance, inconstant in their presence, and clinically, dia-
gnostically and prognostically misleading. Further, the import-
ance attached to their presence or absence seriously interferes with
its early recognition and successful treatment. By the time they
appear in the blood, the disease has in many cases existed for
a period of one to one and a half years. (See Chart 2, p. 147.)
1 attach no importance to their presence or absence in the diagnosis
of this disease. The disease can be diagnosed in ils very earliest
stages by the glossitic, haemolytic, febrile and nervous features
already described. (See p. 74.)

12
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anemia " were destined to be fused into one when etiology was

perfected, has also been proved by the author's observations to be
at least partially correct.

The unhappy, confusing and misleading traditions associated
with the name “ pernicious" and with the etiological and hama-
tological criteria connected with that name by Biermer and Ehrlich
respectively having been broken down and removed—as in my
judgment they now are—the ground is left free for the new facls
regarding the infective characterizations of this grave disease, and
for the older facls in new relafions which constitute the author's
conception of its real character. This conception is represented
graphically in the Frontispiece and in Scheme II, p. 42, and will
be still more fully elaborated and strengthened by the additional
etiological, and the full clinical, diagnostic and prognostic facts
which I shall deseribe in Vol. 11 of this work.

But no facts however new, and no conception however clear,
will avail to dispel the mystery of these severest anmemias, unless
the misleading name of “ pernicious” be definitely abandoned
by the profession. That name—in the face of the facts here
recorded—has precisely as much or as little significance in
relation to anmmias, as the term “continued” formerly had in
relation to fevers of such different characters as typhus, typhoid,
and relapsing fever. The title * Addisonian,” here given, definitely
connotes the grave I[nfective Anamic Disease here described,
possessing the remarkable individuality and characterization
here detailed ; and #f connoles nothing else.

The title * Seplic,” which I have here given, connotes, no less
accurately and definitely, the great etiological factor common to
all the severest Anamic Conditions which most closely resemble
Addisonian Anzemia, and are constantly being mistaken for it.
It has the great additional advantage of facilitating their effective
treatment, since it draws attention to their chief cause and the
necessity for its removal.

These two great types of anzmia have hitherto been grouped
together under the common title of ' Pernicious” Anzemias, just
as typhus and typhoid fevers were formerly grouped together
under the common title of * Continued” Fevers. They are,
however—Ilike the latter—sharply distinguishable from each other
by differences in symptoms, course, duration, lesions and cause.
The difficulty of making the distinction has been greater in their
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I have endeavoured in the foregoing work to clear away the
mists of historical controversy overhanging the subject of these
severe anzemias ; to guide the observer through the thick under-
growth of pathological research (the difficulties of ** haemolysis " or
the pitfalls of * megaloblastic degeneration”) without losing sight
of the great clinical and prognostic landmarks ; and lastly, to draw
attention to the deep waters of infection responsible for the thick
growth and boggy places of their pathological recesses. It is
now possible to survey the general result,

At the one extreme of these anzmic conditions may be placed
the anzmia of hamorrhage—" traumatic ansemia”—and at the
other admittedly stands the condition historically known to English
observers under the title of * Addison’s idiopathic anamia,” and to
German observers as the “ primary,” * essential,” * cryptogenetic”
form of * progressive pernicious anzemia.” (See Frontispiece.)

Addisonian An@mia.—Whatever views may be held by observers
as to this anzmia, all are agreed that it represents without excep-
tion at once the severest, the most fatal, the most mysterious form
of all blood diseases ; and to prevent any confusion arising as to
the anzemia here referred to, I have given this its proper title of
“ Addisonian anzemia.”

Progressive Pernicious Anemia.—For a host of reasons here
detailed the title * progressive pernicious anzemia,” or * pernicious
anzmia,” should now be dehnitely abandoned ; for that title is
now given indiscriminately to various forms of anzmia in virtue of
certain features common to all, but without any regard to the two
characters of ‘' progressiveness or perniciousness” which ought
to characterize any anamia so called. Its chief form is alleged
to be “tapeworm anzemia,” which has nothing progressive or
pernicious about it, and can be got rid of by a few doses of an
anthelmintic ; Addisonian anzemia, which all observers agree 1s
most mysterious in origin and most severe in its characters, and
generally progressive in its course, is held to be a subordinate form.

Primary and Secondary Anamias.—By way of further clearing
the ground, the use of such terms as * primary " and “ secondary,”
so often applied to two great classes of anzmmia, should now be
given up. For all forms of anzemia are really secondary ; and the
term * primary,” even when employed clinically, conveys little
real meaning when it includes as its two chief forms an an®mia so
simple and easily curable as chlorosis on the one hand, and so
severe and fatal as Addisonian anzemia on the other.
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by which to penetrate into the anzemic forest more deeply than by
any other. Like every young observer, I selected this path at the
outset of my work (it had not then been laid out in its present
broad avenues); and 1 spent three years (1885-8) in travelling
along it, hoping it would lead me through. No one spent more
time on endeavouring experimentally and otherwise to gauge the
true significance of microcytes and poikilocytes and megalocytes,
the parts played by loss of blood, defective blood-formation,
increased blood-destruction (or ** hzemolysis,” the title I in my first
paper in 1888 first gave this process) ; their significance in relation
to the anzmic process, their distribution among the various blood
organs,

My interest in this class of observation finally ceased about the
end of 1887, when I found that I could produce the whole degree
of anzmia and the whole series of corpuscular changes presented
in pernicious anzemia experimentally in a few days—almost ina
few hours—by large doses of blood-destroying agents. And it is
interesting to note that the most recent observations of Bunting
(1905) show that by similar agents megaloblastic degeneration can
be rapidly induced in a few days. (See p. 64.)

The problem presented by the blood changes which already,
in 1886 (see p. 33), I had concluded to be a chemical one, became
more and more from that time an etiological one, as its first
observers (Combe, 1822, and Addison, 1855), on clinical grounds,
rightly surmised it to be.

As it happens, I was invited (but was unable to attend) to take
part in the great discussion on anmemia at Wiesbaden in 1892, in
which Ehrlich laid down his broad generalizations regarding
normoblastic and megaloblastic anzemias, which, as already pointed
out, have so profoundly influenced the work of younger observers
since that period.

It has been a matter of deep interest to me, therefore, to watch
the extraordinary fascination which this path of observation has
had since 1892. Although acquainted with the literature, I was
myself unable to gather from it in what direction this new road
was leading, till, in 1899, Ehrlich and Lazarus published their
joint work on Anamia at the time I had in preparation my own
work on Pernicious Anamia.

The divergence between the two lines of work—the hzemato-
logical, pursued by Ehrlich and his followers, and the experimental,
pathological, clinical, and etiological, pursued by myself—was
most startling and complete ; so much so that it determined the
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The essenlial changes are nol the blood changes but the infective processes
underlying these changes.

The infective processes here had in view are nol ferminal
processes.  For, as a matter of fact, their lesions are most marked
in the earliest stages of the discase, and become less and less
obvious as the disease progresses, owing to the profound anmmia
which they cause. Nor are they the resull of the anwmia per sc.
For the anzemia is profoundly modified by their removal, or may
be arrested altogether. (See Charts, p. 148.)

On the contrary, these processes not only explain the more
prominent and characteristic clinical and pathological features
of the disease — its glossitic, gaslric, and inlestinal lesions and
disturbances, the inlense heemolysis with its resulting anamia and the
compensalory marrow changes. They also account for other features
no less constant and characleristic —its fever, and ihe nervous
symploms and lesions (peripheral parzesthesize, striking psychical and
even mental disturbances, and the subacute combined degenera-
tions of the cord), which, in varying severity—singly or combined
—are in my experience presented by every case of the disease.

The character and pathogeny of these disturbances and
lesions are fully elucidated, according to the writer's observa-
tions, by the lesions presented in the tongue. As can there be
seen in severe cases (Plate IV), the lesions extend down and
involve the nerves, causing a toxic neuritis. This is marked,
clinically, by tenderness of the tongue—in many cases ot the
most intense character ; and it is followed, pathologically, by two
sets of changes: (1) Intense ncurolrophic changes in the epithelial
covering and in the muscle of the tongue (Plate V)—shown also
during life by the glossiness of the tongue surface, and the
diminished size of the tongue; and (2) secondary degenerative
changes extending along the sensory nerves to the cord, and
causing the various peripheral sensory disturbances and the sub-
acute degenerations above described.

Similar changes, doubtless, accompany the lesions in the
stomach and intestine, and cause similar effects, notably the
unusual degree of gastric atrophy which attends the disease.
(Fig. 20, Plate X.) For, in many cases, the sensory disturbances—
evidenced by acute gastric discomfort, repeated vomiting, sharp
attacks of tearing, griping pain in the intestine followed by
diarrhcea—are even more marked in the stomach and intestine
than in the tongue, and are accompanied by peripheral paraes.
thesie in the legs and arms.
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ADDISONIAN ANEMIA.

So far as Addisonian anzemia is concerned, the whole facts
of the disease place this great malady among the group of
- Infeclive Diseases as firmly and securely as the pathological lesions,
clinical features, and clinical course of scarlet fever place it
amongst recognized infective diseases ; or the features and clinical
course of typhoid fever (even prior to the actual discovery of its
bacillus) separated it from other apparently allied fevers such
as typhus, and placed it in the group of specific infective disease.

Editorial comment by an unknown writer (1874), as has been
seen (pp. 86 and 89), played no unimportant part in erroneously
introducing Biermer's work to English readers as “ a new disease "
thereby helping to create the sorry confusion about the identity
of Addison’s ansmia and “ progressive pernicious anzmia”
which has existed from that time till now. Editorial comment
of another character may, therefore, be fittingly adduced as the
corrective ; and such comment—by writers unknown to him—the
author’s work has had the good fortune to receive, from its out-
set (1888, see p. 57) to its termination (1903, see p. 63).

“The author has arrived at very definite and clear conclu-
sions regarding the real nature of pernicious anmmia.
We must refer our readers to the text of his paper for his -.‘:Ime
and searching criticism of recent literature on pernicious anacmia,
merely remarking that the criticism appears to us to be sound.
. . . Addison’s anzmia is a dehnite entity, specific, infective,
hamolytic, presenting characteristic local lesions (especially a
peculiar form of glossitis). . . . There is no gainsaying the
advantage of arriving at so definite a conclusion, aud we must
hasten to recast our nesology accordingly. For ihe practical oul-
come of such considerafions is the lolal reversal of the sifuation as il
was when Biermer wrofe (1871) on ' progressive pernicious anemia.’
. « . . Now we learn that the condition entitled to chief
consideration is just that which was neglected by those observers,
and that it alone possesses a single and well-defined etiology.
. - . We doubt not that by following up his line of enquiry
much will be gained, not only in the direction of clearness of
conception, but in the treatment of this grave disease.”
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The attention of German observers may be drawn to this paper. It deals
—as do all the other papers of this observer on this subject—with what he
designates °* thix remarkalle and peculiar disease, tevmed," as he elsewhere states
(1902), ‘“by the not guite appropriate name of pernicions anemia’—not with
* nothing more than a well-characterized group of symptoms with very different
causes,” which Professor Eichhorst in 1878 (ses anmfea, p. 96) emphatically
asserted to be * the progressive pernicions anemia of Biermer."

If the extreme confusion creafed by £his latier nawrie be recognized by German
observers such as Professor Ewald and Professor Strumpell (see p. 50), as it
undoubtedly iz by all English and American observers, the author would fain
hope that all observers alike would agree, in the interests of Clinical Medicine
and Medical Science, to abandon that name altogether in conneection with any
anmmia.

No single name except that of Addisonian accurately connotes in all its
relations without any dubicty or ambiguity the remarbable and pecnliar
infective anamic disease here described.

If, for the future, observers would record their cases of * severe ™ anmemia,
of whose etiological nature they may be doubtful, under that title or that of
# geverest " used in this work, and with that title would record alf the facts of the
case—not merely those relating to the blood, but also those connected with their
possible etiology—e.g., infective glossitic, hamolytic, febrile, and nervous
(% Addisonian Infective Amimia "), or septic (** Septic Anamia™), or loss of
bload (** Frawmatic anemia "), &e., &c.—the existing confusion would speedily
clear away.

The title ' pernicious,” as wow employed, fas wo meaning whatever. ftita
mieve loak fa—r Epmorance, and a canse of pernicions confusion.

The title ‘' Biermer's Anaemia,"” or ‘° Anemias,” used only by German
observers, connotes even for them (see p. 03) something that is at once ** real
and unreal,” ** true and false.”

The title ** Biermer-Ehrlich Anwmias ™ degrades even that of *° Biermer's
Anmemia.” It connotes nothing at all, except an hematological generalization
which runs athwart all anwmias, both simple and severe, without any true
regard to their clinical, etiological, pathological and prognostic characters,

14
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INDEX.
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Ta1s Index is arranged under the heads of the chief subject matters dealt
with, viz., Forms of Anemia, History, Etiology, Clinical Features, Pathology,

Diagnosis, Prognosis and Trealment.

The importance attached by the Aunthor to individual subjects is indieated
by black and italicized type (e.g., “Conception,™ *‘ Scheme"); his own con-

cluzions by black figures (e.g., #).

The chief subjects dealt with in this volume are: The Nature of Severest
Ana@mias, their History, Etiology and Pathology, as illustrated by the severest
and most mysterious of all blood-diseases, viz., Addisonian Ansemis.

The Author's conclusions regarding the Clinical Features, Diagnosis, Pro-
gnosis and Treafment of this Anmmic Disease and allied Ansmiec Conditions

arise out of the eticlogical and pathological studies here deseribed.

A full

index to these subject matters is here given, so far as they are dealt with

in thizs volumea.

They will be amplified and fully dealt with in Volume IT,

A. FORMS AND CLASSIFICATIONS OF ANMMIA.

Addisonian Ansmia, 97, 180, 181,
183, Frontispiece

Addisonian Anemic Disease, Preface,
181

Anmmia in general, 182

Angmic Conditions, Preface, 181

Aplastic Anmemia, T8

Atrophie anmemias, 63

Biermer's Anmmin, 26: 70, 96

Biermer's anmimias, 60; 96, 93

Biermer-Ehrlich Anemin, 8; 168, 176

Biermer-Ihrlich anmmins, 8; 168, 178

Chlorotic anmmia, 98, Fronlispiccs

Classifications of Ansemias, 48-64

etiological, 55; 63, 186, Fronfispiece
hematological, 61 ; 152

Cryptogenetic Anmmia, 61; 77, 95

Egsentinl anmmia, 17, 54, 56, 61 ; 98

Essential anemins, 51, 60; 95

Etiological Classification, 63, 186,
Fronlispicce

General anmmias, 48

General and Idiopathic anmmias, 48; 95

Hematological an®mias, 61 ; 182, 184

Idiopathic Anemia of Addison, 14, 48,
Preface

Idiopathic anmmias, 49, 51, 55, 56, 60 ;
a5

Idiopathic pernicions anwemia, 21, 27

Idiopathic and symptomatie anmmias,
Gg; 96

Infective Anmmias, 98, Fronfispiece

Infective and Non-infective Ang-
mias, 63, Fronfispiece, 186

Megaloblastic anemins, 5, 61 ; 6, 75, 78,
166, 179, 183, 185

Non-ezsential, 51

Non-infective Anmmias, 63, 186,
Frontispiece

Normoblastic anemins, 61, 184; 167,
175, 186

Ordinary anmmias, 48, 52, 65, 59,
Frontispiece

Normoblastic and Megoblastic Anm.
miag, 61, 173 ; 167-1T9, 184, 186
Ordinary and Idiopathic, 48
Parasitic Anwemias, 98, Frontispicce
Fernicious Anemin, 27, 51, 72; Fre-
Sace, 22, 95, 87-98, 181, 183
Pernicionz Anmmias, 60
Forms, 48-62 ; 70
cryptogenetic and secondary, 61
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Clinical features, Scheme IT, 42

(1822.70), 18 .
(1871-8T7), 80, Scheme I, 283
(1888.1900), Scheme ITTT, 44

Seheme IT, 41, 42, 187
(1900-8), T6, 187, Scheme IT
Conception :—
{1622 .70y, 1T
{1871-87), 28, Schene I ; 32
(1888-1900)

unﬁl;y, 40, 31, 57, Scheme II, Map,

plurality, 48, Scheme ITI, Map, 66
(1900-8), 45, Fronlispicce
Confusion, Preface :—
cause, 22, 52, 86, 88, 94
degres, 28, BT, 93
origin, 87-94% ; Map 66
removal, 95.98
Epilogue, 180-189.
Etiology :—
History of, Schemes I, ITT, 28, 44
Scheme IT and Frontispiece, 42
Addison’s, 48
Author's, Scheme IT, Frontfispiece
Biermer's, 49, Schemes Fand 77 ; 32,
85-86
English observers, Map 1, 65
German observers, Map 2, 66
Generalizations of Ehrlich, 167, 184 ;
166, 179, 184
basis of, 168 ; 4179
clinical, 167 ; 172, 176
diagnostie, 167 ; 174, 179, 75
embryologieal, 167 ; 168-171
historical basis, 168
morphological, 167 ; 168-171
pathological, 167 ; 172-176
prognostic, 167 ; 168, 175, 176
Their Effect on—
Addison's Anwmia, 36,176 ; Map 2,
6, 184
Biermer's anemic conditions, 36,
176, Map G5, 18%
ﬂumi-gtestinnl Lesions, 142 ; 126-

Glossitic Lesions, 110.125; 113-118
Hemolytic Lesions, 99-113
inconstant, 22, 104 ; 101-103
econstant, 22, 109 ; 99-101

Historical 8chemes, I, 11, 11T
(1855-87), 28

(1885-1900), 42; 44

Independence of Disease, Prefuce, 40,
5§85, 57-59, Map 1, 65

-
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Interpretations —

Maps, 65, 66

Addison, 8, 17

Biermer, 92, 98, Schemae T, 28

Ehrlich, 44, 174, Scheme ITT, 44

Eichhorst, 91

English observers, Map, G5

German observers, Map, 66, Scheme
IIT, 44

Immermann, 51, 88, 91

Pye-Bmith, 31

Quincke, 90

The Author, 41, Scheme IT, 32

Maps, Chronological, 65, 66
Marrow Changes, 157-165; 145-156;

166-179
primary and causal, 31 ; 153
secondary and comtpensatory, 160, 152

Names of Disease, 17, 27 ; 95-98

Origin of Confusion, 87-94 ; Map, 66

Observation of :—

Antecedent conditions, 18

Bleod changes, 18, 81, 38

Etiology, Schemes I, IT, IIT; 17, 29,
41

Existence of disease, 11, 14 ; 20

Grastrie lesions, 126-142; 134, 136,
150132

Glossitic lesions, 119-125; 121-125

Intestinal lesions, 127-142 ; 134, 135,
140-142

Marrow changes, 157-165; 145-158

Megaloblastic changes, 158, 162-165 ;

178, 179

Mode of Onset, 14, T3, 147, 188

Pathological changes, 18, 30, 126-
142

FPigment changes, 99-113 ; 93-103

Symptoms, 11, 14, 18, 24, 30, 34,
Scheme 11, 42

Periods :—

Maps, 65, B6

1. (1822-70), 11-20

2. (1871-87), 21-84; Scheme I, 28

3. (1888.1900), 85-44 ; Scheme ITI, 44
4. (1900-08), 45.47; Scheme IT, 42

Problems of Disease, 1-10

conception, B, BY
eticlogy, 3, 48
identity, 8, 87
nomenclature, 8, 87
nosology, 8
pathology, 6
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Overlactation, 55, 61, 62

Overstrain, mental, 54, G1

Parasites, 51, 60, 61

Phthisis, 55

Poisoning, lead, 55, 60, 61

Poverty, 49, 54, 61 ; 84

Predisposition, 71, 79; 79, 80, 81

Pregnancy, 54, 61, 62 ; B4

Peeudo-lenkemia, G0

Puerperal conditions, 49, 54, 61, 62

Purpura, 48; 118

Puatrefaction, intestinal, 60

Renul disease, 48, 62

Sepsis, see Infective Etiology

an important factor, 31, 33, T8, B2,

Frontispiece, Scheme I1, 42

2T

Bepsis—eonid.
not the cause, 78, 81 ; (112, 113

Sex, 49 ; 88

Bplenic disease, 51, 56

Statien in life, 30; B3

Btricture of cesophagas, 55

Btrumons disease, 48

Burroundings, unhealthy, 49, 60, 61,
62 ; B3

Syphilis, 54, b5, 61

Tuberculosis, 48

Typhus, 55

Ulecer of stomach, 55

Vomiting, 54, 61 ; 41, 84

Wasting diseases, 112

IxrecTivE ETIOLOGY.

(Frontispiece. Scheme II, 41, 70, 72, 82, 113-118.)

Author's Etiology, TO, 72, 80, 85
basis of, 80, 99, 42, 110-113, Scheme
IT, 42, Froniispiece
Drain—8ource of Infection, 73, 83,
124, 125
Enteritizs, Infective, Scheme IT, 42,
B8, 72, A3, 123, 125, 128, 142;
Plates XIV-XVIT
. Oastritis, Infective, Scheme IT, 42, 63,
72, 83, 123, 125, 128, 129, 135,
141, 132, Plales VIII-XIIT
Glossitis, 113-118, Plates I. VII, 72, 83
all its features, 115, 123
angmia, relation to, 115, 125
Appearances—
clinical, 120-123 ; 83
pathological, Plates I. VIT
bactericlogy, 114, Plale VII
constancy (75 cases), 113, 125
control observations, 115
drain infection, 73, 121, 125, 83
first obsarved, 19, 119
first interpreted, 19, 124
mode of onset, 73, 123, 188
not & * terminal "' process, 125, 115
not due to anmemia, 115
not doe to oral sepsis, 115
one of first symptomas, 20, 116, 117,
119, 121, 123
pathogenic significance, 38
periodicity, 73, 116, 121, 123
persistency, 125, T3

Glossitis —comntd.

Relations fo :—
anmmia, 115, 125, 83
elinieal features, 116, 123, 83
gastrie lesions, 121
heemolysis, 83, 116
neuritis, 185
oral sepsis, 115, 123

Infective Natuve, Scheme IT, 8, 42,
63, T3
septic, a great factor, 115, 182; 81,
Specific Hemolytic, the real cause,
83, 110, 113 ; Map, 63
Glossitis (g.v.), 114
Gastritis (g.v.), 129
Enferitiz (g.v.), 129
Berais, rile of, 45, 78, 76, 77, 84, 82,
84, 140, 141, 132, Scheme IT, 42,
Frontispiece
Oral sepsis, 45, 73, 76, 77, 81, 83,
123, 130, 141, 142, Scheme, 42
Beptic gastritis, 45, 73, 121, 123, 128,
129 : Scheme IT, Flate XT
Septic Enteritis, Scheme IT, 42, 73,
122, 128, 140

Bpecific Infection, 42, 45, 59, 63, 70,
72, B3, 122, 123, 141, 187, 188,
Scheme 11, 42, Map, 65, 81

elinieal foaturesz, 41, 63, 74, 187, 188
course of disease, 145 Charfs, 147,
2,7, 77, 188
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Fatty degeneration :—
heart, 15, 19, 23
liver, 18
viscera, 17, 18
Gastro-intestinal Seat of Disease, 22,
40, Scheme II, 42, 68; b57.50;
72, 117, 127, 134
Gastric lesions, 126-142, Plales VIII.
XIIir
as a cause, 126, 128, 130, 181, 132,
183, 184, 137, 129;: 120, 133,
140, 142
as an effect, 128, 132, 189, 140, 141 ;
120, 134, 130, 132
bactericlogy of, Plate XTIT
cause of, 134
drain infection, 181 ; see also Fnfeciive
Etiology
infective nature of, 129, 135, 141
“infective gastritis,' 128, 144, 132,
Plates VIIL.XITIT
interpretation of, 130-142 ; 128, 129,
135 ; 140, 134
Mature of, 126, 130.-142; 135, 130,
142, Plates VIII.XIIT
atrophie, 127 ; Plafe X
degencrative, 126
inflammatory, 127; Plates VIII-
IX, XII.XIIT
ulearative, Plates VIIT, IX
observation of, 127, 130-142
Relations—
to the anmmia, 128, 150-142; 128,
135, 140, 142
to the glossitis, 121, 123, 129
septic gastritis, 128, 129, 140
vomit, Plate XIIT
Glossitic lesions, 114-125, Plafes I.VII
Author’s obzervations, 115; 124.125,
Plates I-VII
bacteriology, 114
Character :—
atrophic, 114, Plales I, II, V
degenerative, 118, Plales IT, IV, VI
inflammatory, 118, Plafes I, II,
III IV, VII
neuritic, 187, Plale IV
uleerative, 114, Plafes ITT, IV, VIT
Clinical introductory, 113, 118
constancy, 114
intensity, 114
acute, 114, Plafes ITI, IV, VIT
chronie, 118, Plates IT, T
subacute, 118, Plates I, IT
interpretation of, 119-125 ; 121-125
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Glossitic lesions—conid.
nature of, 119-120; 121-128, see also
Clinical Features
observation of, 119-125
Relations to—
Addison’s Anmmina, 123, 125
anmmia per se, 115
“oral sepsis,” 115, 123
“ Beptic anmmia,” 115
Hamogenesis, 117 ; 157-171

Hamolysis, 40, 56, 72, 113, 117
definition, 33, 113
HMatnre of, 22, 113
Relations fo—
extravasations (q.v.), 113
the disease, 118, 30, 55, 86, 57
problems of, 117

Hemolytic Nature, 160 ; 110-113; 64 ;
1786, 477
Hemorrhages, 60, 113
capillary, 25
retinal, 24
Heart-lesions, 15, 19, 23
Intestinal lesions, 126-142, Plates XTT-
XVII
&8 a cause, 126, 128, 130, 137, 139;
129, 134, 140, 142
as an effect, 132, 133, 140, 141 ; 129,
134, 140, 132
Causes of, 128, 130-142; 129, 140,
142
infective canse, 129, 150, 132
“ infective enteritis,” 129, 142, Plafes
XTV-XVIT
interpretation of, 130-142; 135, 140,
184, 132
nature of, 130, 131, 132, 136, 187,
138 . 140, 131, 142, FPlates XIV-
XVIT
observation of, 130.142
Relation to the anemia, 125, 126-142 ;
129, 13%, 140, 142
seplic enteritiz, 128, 129, 130
toxic causes, 134
Iron analyses, 110-113, see Pigment
claitgoes
Kidney, see Pigment changes
Leucoeytes, 18, 38 ; B2, 182
Liver, sce Pigment changes
Marrow, see Hone-marrow

Megaloblastic anmmia, 5, 36, 64, 63,

66, T5, 78 ; 184, see also Megalo-
blasis
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Appearances, General, 12, 14
anmmin, 12, 14, 24
blanched look, 12, 14, 24
bloodlessness, 12
complexion lemon, 12
conjunctivie yellowish, 14
frame large and bulky, 14
» flabby rather than wasted, 14
hmmorrhages in skin, 25
a rare feature, 113
lemon, waxy colour, 12, 14
mdema of ankles, 12, 14, 24
pallor extreme, 12, 14
waxy, 12, 14
Clinical Features as a whole, 11, 14,18
not distinetive, 1, 2, Scheme I, 28, 80,
Scheme ITI, 44, T4
highly distinctive, 2, 34, 31, Scheme
IT, 82, 74, 187
Features, General, 1, 2, 12, 14, 80,
Td; Scheme I, 28, IIl, 44;
2, Scheme II, 42, 74
breathlessness, 12, 14
debility, 12, 14
dyspepsia, 12, 24
dyspneea on exertion, 12, 14
epistaxis, 25 84
exhaustion, 12, 14
faintness, 12, 14
fever, 18, 24
gastric discomfort, 12, 24 ; 34
giddiness, 12
head troubled, 12
heart bruits, 24
irregularity of bowels, 12, 24 ; 83
irritability, 42
languor, 12, 14
loss of appetite, 12, 14, 24
periodie diarrheea, 12, 24
palpitation, 12, 14, 24
precordial pain
proatration, 12, 14
pulse soft, 12, 14
restlessness
retinal hemorrhages, 25
semi-torpid condition, 12, 14
sickness, 12, 42
wandering, 12, 14
weakness, 12, 14
Periodicity of, 116
Features, Special, 41, Scheme II, 32,
76, 187
non-existent, T4, Scheme ITT, 44
constant and characteristic, 41, 76
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Features, Special—contd.

Fabrile (g.v.), TG

Haemolytic (g.v.), T6

Glossitic (g.0.), 115

Gastrie (g.v.), 31, 42

Intestinal (g.v.), 41, 42

Nervous (g.v.), 41, 42

Periodicity, 42, 123, 116

Powers of Recovery (g.v.), 145

Relapses, T, 146, Charls, 147, 148

Septic Ansmia—
association with, B2, 115, 182
complicated by, 182, 115, Charfs,

148
obscured by, 182 .
preceded by, 73, 74, TT, 82; &,
Scheme 1T, 42
Febrile Symptoms, 76, 123, 174, 179,
187 : Vol. II

an early symptom, 174, 179

charactoristic, &1

constant, 41

essential, 1745 24

important, in diagnesis, 174, 179

“ influenzal,” regarded as, Vol. 1I

type, irregular, 24 ; Vol. 1T
* humoral,” 24
infoctive, 187

Periodicily of, 32

Hamolytic Features, Scheme II, 32,
75, 76, 83, 99, 144, 173, 179, 182

EBilious disturbances, 136, Scheme IT
bilious attacks, 18
bilions look, 136, 115
bilious stools, very common
bilious vomiting, very common
“eongestion of liver " (early sym-

ptom}, 833 Vol. I1
jaundice (early symptom), 146, 83
lemon eolour, 126, 116, 83
urobilinuria, 136, 116, 83
liver, " congested " (at times), 136
enlarged (at times)

Urinary Changes, Scheme IT, 42
high colour (af times), 136
indicanurin, 56
pale (when disease quiescent)
strongly acid
strong smell
urobilinuria, 146

Helation fo, 116
blood changes, 146, Charts, 147,

148
febrile changes, 116, 125
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Hervous Features, Spinal—conid,
loss of knee-jorks, Scheme IT, 188
paralyses, 188
selavosis, combined, 188

Faso-motor :—
rashes (occasionally)
bulle (cccasionally)
sweatings, Schewme IT
Visceral Pains; Vol. 1L
gastrie, common, 187

VI.
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Mervous Fealures, Visceral Pains—
coreld,

glossitic, common, 187
intestinal, common, 187
Periodicity of above symptoms, 116,
42, 123
Powers of Recovery, T2, 116, 145, 1486,
Charis, 147, 138; 188
of Immunity, 188
Relapses, 7, 19, 116, 146, Charis, 147,
148, 188

DIAGNOSIS,

(Fcheme I, 42, 74, T6, 117, 173, 179 ; and Veol. I1.)

Blood Changes, 145, Clarts, 147, 148
“ Basentinl features,” Scheme ITI,
44, T4, 162, 174
not the Essential features, 6, T4, 76,
174, 179, 187 ; Scheme IT, §2

Clinical Features : —
not distinetive, 1, 2, 80, T4
highly distinclive, Prefece, 2, 31, 32,
73, 76, 174, 179, Scheme IT, 187
Febrile 8ymptoms (q.v.), T4, 76, 173,
179, 187
Gastric Symptoms (g.v.), Scheme IT
Glossitic Symptoms (g.v.), 75, T6, 116,
121, 174, 179, Scheme 1T, 32
Hazmolytic Symptoms (g.v.), 75, 76,
Scheme IT, 478, 179

N1I.

Infective Characterizations,
182, 187
Intestinal Symptoms (g.v.), 83, 187

Megaloblastic Changes—
distinetive, Scheme ITT, 44, T4, 159,
160, 162, 167, 173
not distinctive, Scheme IT, 43, T4,
167, 173, 174, 179, 184 ; 165, 175
inconstant, 17%, 175, 179
tardy in appearing, Chart 2, 137,179
unreliable, 179, 184
Mode of onset, 76, 73, 83
Nervous Symptoms (g.v.), T4, 179, 187
Pigment Changes, 118, 22, 32; 57, 68
Septic Anmmia, Diagnosis from, 82,
112, 115

Preface,

PROGNOSIS,

(7, Charts, 147, 138 ; and Vol. II.)

Considerations, Importance of, T
Course of Discase—
acute, 145
gubacute, Chart 1, 147, 146, 147
chronie, Chart 2, 146, 147
affected by treatment, 116, 117, 118,
146, Charts, 148
Crisis, recovery by, 186
Early Diagnosis, Importance of, 174,
179 ; Chart 2, 137
by Clinical features (q.v.), 174
by Glossitic features, 116, 174
not by blood changes, 174, 170
Immunity, 188
Impmu;;;md in, 116, 117, 146, Charis,

Hature of, 5, T, Charfs, 137
Powers of Recovery, T, 116, 135, 136,
Charts, 137, 148
Natural, 145, 146, Charts, 147
Septie factor, after removal of, 115,
116, 117, 118, 146, Charis, 138
by Crisis, 188
by Immunity, 188
Relapses, 12, 19; 7, 116, 115, 136,
Charts, 147, 148, 188
Beplic Infection, influence of, 115, 116,
117, 118 ; 146, Charis, 148, 182
Treatment, effect of, 115, 118, 117, 118,
146, Charis, 148
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Etiology : Oral Sepsis—contd.
septic tooth-plates
gumbaoils
alveolar osteitis
fixed dentures
periodontitis
“ pyorrhoea alveolariz " (alves-
lar osteitis)
alvealar abscessos
Contingent effects :
Chronie tonsillitis .
pharyngitis |
»»  adenitis |
Gastrie effects of, 45, 128, 130,
sen (asiric Sepsis I
Intestinal effects of, 45, 128, 130, |
see Intestinal Sepsis

Gastric Sepsis, Frontispiccs .
“ geptic gastritis,” 45, 130 i
septie uleeration |

gastric uleer, Vol. I1 i
of malignant growths, Vol. 1I

Intestinal Sepsis, Fronfispiece
* geptic enteritis,” 48, 128
septic uleeration of

ulearative colitis and proctitis,
Vol. I1

malignant growths, Vol. IT

ankylostomiasis, Vol. I

hemorrhoids, Vol. IT

fissures of anua, Vol. II

Naso-pharyngeal Sepsis, Vol 1T
discharges
septic pharyngitis
sephic rhinikis

suppuration in antrum
suppuration in nasal sinuses

Urinary Sepsis, Vol. I1
abscess in kidney, 112

chronie pyelitis

II.
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Etiology : Bepsis—contd,
Uterine and Vaginal Sepsis, Vol. 11.
septie salpingitis
septic endometritis
lencorrhoea
Pathology ' —
Blood changes, B2
tvpe normoblastic, 82, 76 ; 175, 176
Blood-formation, 82, 156, 175, 176
Hemolysis, absence of, 112
Lesions, 48
“ pral sepsis,” 45, 128, 130
“ geptic pgastritis,” &5, 128, 130,
Plate X1
“ gaptic enteritis,” 45, 128
Leucoeytic characters, 83
Marrow changes, 82, 156
Aplastic, 82
Pigment changes, absent, 112
from organs, 112
from urine, 112

Prognosis, 75, 82, 175, 176

Relation to other Ansmias, Fronfis-
piece, 63 ; Mapl, 65
Addisonian Anemia, see dssociation
Aplastic an®mia, T8
Biermer's anwemias, 176 3 Map I, 65
Bothriceephalus anmmis, Frontis-
piece, 17T
Chlorotic anmmia, Frontispiece
Cryptogenetic anmmias, T8
Infective anmmias, Frondispiecs
Megaloblastic Anmmias, 78, T8, 176,
Map, 65
Ordinary anmemias, Frontispicce
Pornicious Anmmins, T8
Progressive pernicions anmmia, Map,
1, 65 ; 75, 78, 175, 176
Traumatic anemin, Fronlispiece
Tropical anmmias, Fronfispiece
Treatment, 188, 190, Vol, I

*“BOTHRIOCEFPHALUS ANAEMIA"Y

(Frontispiece, 177 ; and Vol. IL)

Blood changes, 178
arises, 178, 78, B1
formation, 177, 178, 108
megaloblasts, 177, 178, 179
megaloeytes, 178
normoblasts, 178

Clinical Features, 177
Curability, 7, 78, 176
Etlology, 79, 177
predisposition, T9
Pathogenesis, 79


















