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The contention that pernicions anemia and sprue are identieal
diseases has aroused tremendous interest among practitioners of
medicine in the tropics. Curiously most writers who are favorably
inelined toward a eommon identity of the two diseases are residents
of temperate climates. The diversity of opinion expressed by dif-
ferent observers, which in gome instanee is founded on insufficient
data, has led to much confusion. The aim of this paper is mainly
to stimulate interest on the subjeet and possibly to shed light on the
pelationship between the two conditions.

In preparing this paper a series of seventy cases of sprue ad-
mitted at the Presbyteriam Hospital of San Juan, Porto Rico be-
tween the vears 1925-1931 have been sclected. Of these, fifty have
been carly cases of sprue and twenty advanced eases with eachexia.
For a contrast the writer hag selected Cabot’s(}) elassical studies on
pernicious anemia based wpon the analysis of 1,200 cases which were
collected by him from his private practice and from other parts of
the country.

Unfortunately few writers have had the opportunity of studying
the two diseases at the same time as they are not supposed to oeeur
in the same climste. An eXeeption to this is the southern part of
the United States where both conditions are prevalent. In the trop-
ics pernicious anemia is thought to be exceedimgly rare. Ashford(®)
stated that he had never seen a case a pernicious anemis in Porto
Rico,

In order ic determine as clearly as possible the criteria which
would enable ns io classify the eases as pernicious anemiz or other-
wigp, it has seemed desirable to present a brief review of the most
important findings in pernicicus anemia,

Factors Which Hove Been Considered in the Efiology of Perndei
oiis Anemic: Pregnanoy and the Puerperal State—In Cabot’s serics
of 1,200 cases thersa were 35 in which the disease developed during
pregnancy or shortly efter parturition. The anemia in such cases

*Read at o Clinds of the School of Tropical Madleine beld om April T, 1961,
lag
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is apt to be progressive, without remissions, and develops as the
resnlt of toxemia brought about by the pregnant state. HRemoval of
its eause is usually followed by a cure.

Syphilis—Two eases ogeurred during an aetive attack of syphilis,

Malayia—No eases of malaria were found in the series of 1,200
cases, Some Italian observers and Dr. Ewing, of New York, have
reported cases of pernicions anemia as having occurred during the
eourse of malarial infection, The anemia which develops in cases
of malaria is uwsuplly of the secondary type.

Atrophy of the Gasiric Mucose.—Atrophy of the gastric mucosa
was found in 61 cases which were antopsied.

(Fastro-Intestinal Sepsis.—Hunter and other English writers have
tried to show that the eanse of pernicious anemia iz sepsizs and that
the foei of infection has ite origin in the mouth, stomach or in-

testines. It has been shown that the microbrganisms which they

believe causative are common inbabitants of the normal digestive
tract. No evidence of specifie antibodies has been demonstrated.

Infestinal Parosites—The anemia produced by hookworm infes.
tation i= of the secondary type. The presence of the fish tapeworm
{ Dibothriocephalus latus) in the intestines may produce a disease
identieal in most respeets to perniciouns unemia.

Hemarrhage —Ordinarily the type of anemis seen after hemor-
rhage is of the secondary type. Small hemorrbages over a long
period of time may lead to true permicious ancmia.

Achlorhydria—Achlorhydria is the most constant and character-
istic gymptom of pernicious anemia. It has been claimed that the
lack of hydrochlorie acid in the stomach allows the entranee of hemo-
Ivtie organisms or toxins. This theory has never been proved. The
achylia nsually preeedes the anemia and may be present during ths
non-anemic remissions. It has been shown that the subaente com-
bined degeneration of the cord which may precede the anemia is
vaually assoeiated with the achylia.

Sympioms More or Less Peewliar to Pernioions Anemia—The ai.'l-
pearanee of the patient is usually very characteristic. The combina-
tion of the lemon-yellow tint of the skin with retention of the fat
layer gives a very suggestive pieture. The deseription given by
Addison iz masterly.

““The discase makes its approach in =0 slow and insidoous & manoper that
the patient ean hardly fx a date to the earlieat feollng of that languor which
in shortly to hecome so extreme. The commtensnce gets pale, the whitea of the
cyos becoma penrly, the general frame flabby rather than wasiod, the pulse
perhapa large, but remarkably soft and eompressible, and accasionally with o
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slight jerk, especially under the slightest uxeitement, There is an incrvasing
indisposition to cxertion, with un mesmforisble fecling of faintness or bresthless-
noss in attempting it; the henrt is readily made to palpitate; ihe wholo serface
of the body presents a blanehed, smooth and waxy appearanes: the lips, gums,
and tongue seem bloodless, the dabbiness of the sollds luercases, the appetite
fails, extreme langnor and fnintness superveme, breathlessmess and palpitations
are produesd Ly the most trifling cxertion or emotion; some sbplt edema &
probably perceivod abont the aukles; ilie debility becomes extremo—ihe patient
ean uno longer rise from bed; the mind ceeasionally wanderz; he falla iulo a
prostrute snd half-torpid state, and af leagbh expires; novertlicless, to the very
Inat, and after a sickness of scveral monthe® duration, the bolkiness of the gen-
ernl frame snd the amovnt of obesity present o most striking eontrast to the
fuilure omd exbaustion observable in every other respeet.”

Gastro-intestingl Sympioms. These are among the most constant
findings. The month and tongue become sore and a souree of in-
eonvenience, There may be anorexin or eccentricities of appetite.
There is a4 tendency to nansea and epigastrie discomfort; this is
probably explained by the fact that most of the cases have a marked
reduction in hydrochlorie acid amd pepsin, In fally one half of
the eases diarrhea oceors at some time during the course of the
disease. There may be conslipation, or diarrhes alternaring with
constipation.

Complaint of palpitation and disturbance of the heart is com-
mon. Murmurs are rarely missed, generally hemie and basie. Un-
nsual pulgations of the arteries may oceur, so that anenvism may Lo
suspected, There may be enlargement of the lver or spleen.

Nervous Systenm.—There are three groups of cases:

(@} Those in which the symptoms of anemia preeede those
of the eord.

(&) Those in which the spinal symptoms appear early or give
rigse to more discomfort than {hose produced by the
unemia

(¢) Those in which the nervous symptoms arve slight or ab-
sent. Im most cases of pernieious anemia there are oo
gymptoms that could be referred to spinal cord discase
except numbness, tingling or other abnormal sensations
of the hands or feet.

Blood Changes—The total guantity is mueh redueed. There is
no elose parallel between the blood connt and the intensity of the
symptoms, The hemoglobin is greatly redneed although relatively
high in comparison to the red blood cells. The eolor-index is very
constantly and characteristically high in pernicions anemin. Podkilo-
eytosiv—DMarked irregularity in size and shape of the red cells with
many forms iz a special feature. There is no other disease in which
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marked poikilocytosis is so often scen. Anisocylosie—The average
diameter of the cells iz inereased. The macrocytee measure 8, 10
or even 15 microns. Exocess of over-sized cells is the most constant
and characteristic change in pernicious anemia. Polychromoelophilia.
—Stippline of the red blood cells in common with dark blne or
blackish discoloration upon the yellow or red stained ground of
the corpuseles. Nueleated red blood cells are constantly present.
There are two types: normoblasts, or the average gize, and the
megaloblasts, which are much larger. The leukocytes are generally
normal or diminished in oumber. There is a relative imcrease in
the lymphocytes. Myelocytes are frequently present, even up to 8
and 10 per cent. Blood platelets are nsually low.

Ho it iz apparent that the caose of pernicious anemin vents itself
upon the digestive traet, producing achylia, sore mouth, gastro-intes-
tinal disturbanees; upon the spinal sord, and npon the blood. With
these points in mind we shall proceed with the differential diagnosis.
{Tables 2 and 3.)

DETAILS OF CASES

Age—In our series of seventy cases of gprue the average age in
both sexes was forty-three years, the age of the youngest patient
was ten years, while that of the oldest was sixiy-six years. The
average nze of the male patients was fifty years and that of the
females forty-one years. In Cabot's series of 1,200 eases of perniei-
ous anemia the highest age incidence occurred between the ages
forty-one to fifty yedrs. There were 10 cases in the decade ending
with the tenth year, 149 cages under thirty-six vears and 922 over
thirty-siz years.

Her—There were 32 males and 38 fomales

Onset.—Like pernicions anemia, sprue is also a chronie disense,
Wood(*) defined sprue as “‘a chronie process which makes its ap-
pearance so insiduounsly that it ie diffieult to obtain an exact acconnt
of it duration or ils early course when the pationt comes under
observation’, Addison’s deseription of the onset of pernicious anc-
mia is very similar: “‘The disesse makes its approach in so slow
and insiduous a manner that the patient cam hardly fix a date to
the earliest feeling of that languor which is shortly to become so
extreme. "’

Weakness.—Practically every case of sprue complained of marked
weakness. Some of the advanced eases were so weak that they were
unabla to walk,

Chenge of eolor.—In our series of eases the colors moat commonly
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deseribed were: Sallowness to pallor, extreme pallor, lemon-tint and
brown pigmentation which was usually symmetrical and more prom-
jnent over the cheeks and forehead.

Gastro-intestingl Disturboences—In Cabot’s gories of pernicious
anemia paroxyms of pain in the epigastrium, with or without diar-
rhea, oecurred in 60-70 per cent of the cases. This eondition was
present in 80 per eent of the early cases andl in 70 per cent of the

advanced cases of sprue.

Sore-Mowth —Definite tonzae symptoms were found in T8 per cent
of the early cases and in 40 per cent of the advanced eases, The
symptoms varied from a sensation of burning to a real raw tongue.
In Cabot’s series, sore-mouth was a prominent symptom in 42 per
cont of the cases. This usually consisted in a diffuse hypersthesia,
affesting especially the tongue and associaled with a bright-red, beefy
appearance. In a few cases there was a definite glossitis, uleers-

tion or herpetic lesions.

In & sories of 105 cases of pernicious anemia reported by Christ-
ian,(*) sore tongue was a definite eomplaint in 65 per cent of the
cases and only in 16 per cent was the tongue deseribed as being

entirely normal.
Diarrhea—Diarrhea was present in 70-80 per cent of our eases.

The stools varied in consistency from solid to watery and were ac-
companied by flatulence. In Cabot’s serics diarrhea was present in

40 per eent of the cases
In relation to the part that gasiro-intestinal symptoms play in per-
nicious anemia, Christian(*) has suid :

iTp practically all enses of permicions npemia the gostro-inteatinal tract is
imvolved. In some cnses the sympioms are very slight though even heore there
i wmally o moderale degrea of luks of appetite assoeinted with some slight
gastrie distress, The symptoms range from these slight ones to severe persisling
gaptrie pain, and as far as the inteating is concarned, thers muy be sovere
dinrrhen, eonstipution, or a eombinalion of the two, diarrhea alternating with
constipation. The disrrhea may be related to dictary indiscretion aml represent
an inereased sensibility of the intestive so that food which o normal peraon
would digest without distorbanes produces diarrhea or it may he independent
of the diet. Nol infrequently the patieaty lave dally a few noff, bulky stools
and this results from their Tow gastrie acidity. I think it should Le recognized
that it iz not the oemmrrence of any particulur form of gosiro-intestinal disturh-
aneo that is suggestive of pernicious anemiu, bul that it is important Lo realize
thut most eases of permicious angmis have some gaatro-luteatioal disturbonees
which form u definite part of the picture nf pernicious AT,

In esamining these patients for evidenee of gustro-intestiual disturbances
wery commonly one finds changes in the tougue. Tha palients complain of acre
tougoe and often it appears red and inflamed, particularly along the margins
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In sueh a tongue superfiein], so-called aphithous, uleerations nre frequently seen,
Thin is 0 varying eondition and the eondition will appear, get well, and reappenr
in supecssion over & long period of time. After this has continved for somo timp
inspastion will ghow that = progressive atrophy of the mucous membrane of the
tongue has heen taling place and this eoutinues until fimally in mauy patients
the tongus is smooth, pale and plossy, With tiese oljective findings the paticuts
complain that their tougue is very often semsitive to particular foods, as for
example, aeids eamse gresl distross, or salts ireitato, Tn the later stoges of the
puemia, ue & rule, the seusitivity of the tougue deercases and ome has mercly
the atrophie tongus already described.*

Losz of weight—The average loss of weight ranged from 20 to
30 pounds. Cases with constipation or slight diarrhea showed little
losa in weight.

Pyrexie.—The general impression is that sprue is an afebrile dis-
ease yet a large number of our cases had temperatures ranging from
89°%g 100°F. A few had marked pyrexia.

Cardie-vascular System —Palpitation of the heart, shortoness of
breath and edema of the hands and feet wore noticed in many eases.

Blosd—In all cases the blood counts reporfed were those taken
on the patients’ entrance to the hospital The average hemoglobin
percentaze was 44 for the early cases of sprue and 31 per eent for
the ndvanced cases, The average red cell count for the early cases
was 1.5 and for the advanced cases 1.4 The lowest count was (.54
million and the highest 4.4 millions per cubie millimeter,

Ceolor-index,—The average color-index was 115, the lowest 0.7
and the highest, 2. I was notieed that the eolor-index tended to
fall as the cases improved and the red cell count went up, while on
the other hand the color-index imcreased as the vases became worse
and the red cell eount decreased.

Leukocytes—The average lenkocyte count wag 4,845 per cubie
millimeter, the lowest being 1,300 and the highest 8,100. The aver-
age lymphocyte percentage was 41, while the eosinophiles were 2.3
per cent.

Changes in the Red Rlood Cells—The presence of over-sized cells
were constant and characteristie especially in the advanced eases.
Actnal measurement of the cells showed an increased diameter. The
nucleated red eells were not ap eommon as in pernicious anemia. A
few eages showed polychromatophilia.

Ashylin.—Castric analysis was done in 26 cases only. Achylia
was found in six and hypochlorhydria in 9. The other cases showed
either normal or inereased free hydrochlorie aeid.

It is evideni that in the early eases of sprue the acute gastro-
intestinal symptoms overshadow those of the blood whercas as the

A Sp——




PERNICIOUS ANEMIa AND SI'RUE 151

cage advances the blood ehanges become more marked and the clinieal
symptoms less troublesome. (Tables 2 and 3.)

PATHOLOGY

A study of ten cases that eame to autopsy with a dingnosis of sprue
failed to reveal any lesions which might be considered pathognomonic
of the disease and few, if any, which were characteristic of it. In
general most of the previons findings reported by Manson-Bahr, P.
H, Bahr, Thin, ete,, have been confirmed. Emaciation was a constant
and marked feature. The subentaneous fatty tissues were thin and
the fat deposits thronghout the body greatly diminished. The tongne
ghowed thinning of its covering epithelium with desquamation ci
the superficial layers. In three cases a myeelial growth was present
on the surface and was growing into the epithelial cell-layer. In
two of these, a pure culture of Mondlia psilosis Ashfordi was obtained
from the tongue surface. The fungitorm and filiform papillae were
smoothed out. The posterior one third of the tongue usually re-
mained unaffected, The subepithelial tissues showed varying num-
bers of Iymphoid and plasma cells, eosinophiles and a more or less
marked increase in the vasenlarity. Txtension of these changes into
tho esophagus have been reported, but were not seen in any of our
cases,

The gastro-intestinal changes were in aceord with those previously
deseribed exeept that there were no unleerations of the mucosa of the
small intestine, The walls were thinned out, generally due to thin-
ning of all eoats. This was more marked in the mucosa where
atrophic changes were present. Inflammatory changes as evidenced
by plasma and lymphoid cells, and eosinophilic infiltration of the in-
terglandular stroma of the mucosa were geen in about one third of
the cases. In one of these the changes extended to the submucoss.
There was no instance of marked edema of the submucosa aceom-
panied by slisht atroply of the mucosa.

The large intestine showed infiltralion of the mucosa with num-
bers of plasma and round eells, with eosinophilie leukoeytes. Atrophy
wag not elearly in evidence in this portion of the gut. An acute
or chronie eolitis with or without uleeration was a complicating
factor in four cases.

In no instanee was a myeelial growth found in the mmcosa of the
esophagus, stomach or intestine but in one ease round bodies similar
in morphelogy to monilia were disecovered in the mucosa.

The heart, spleen and liver were usnally much redueed in size
The heart and liver were the seat of brown atrophy.
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In the liver fatty changes were frequent. There was much iron-
containing pigment in the liver cells and in the Kupffer elements.
The amount was less than in pernicions anemia. Similar pigment
was also seen in the spleen. A diminution in the size of the lymphoid
follicles way a striking feature in practically all cases even those
of relative young age. The peeuliar hyaline degemeration of the
venous endothelium of the spleen which P.H, Bahr described in
1912-1914 was not observed and Russcll’s fuchsin bodies, although
present, were not at all numerons.

The parathyroid glands did not show any changes either grossly
or microscopically. None of the eases studied presented neurclogic
disturbances or cord changes. As deseribed by others, they consisted
of degeneration of the posterior columng,

The pancreas was invariably normal, exeept for slight interacinar
fibrogis in two cases,

The diffieulty encountered by pathologists in differentiating sprue
Prom pernicions anemia is well illustrated by the following antopay:

Cosg No. 20051 —Female, white, age 54, entored the hospital on December
5, 1928 ond died December 25, 1925,

Present illaesz; In April 1827 patient developed a mevers diarrhea which
lusted scveral wecks. Bhe rapidly lost weight and became very weak, Three
months before entering the hospital patient had o marked irritation of the
mouth which she attrlboted o 8 very stroupg pateot medleine which ahe was
taking at the time. The irritation lasted scveral wecks. She alao had swelling
of the ankles, palpitation and dyspnes oo the slighteat exertion. There were no
punsory cutaneous phenomena.

Physivel eraminaiion: An exiremely pale and emaciated old woman, gsitfing
restloanly in bad, ‘mooning and talking to herself, cvidently in the torminal
ptage of a chronic wasting disease, y

Hair and sealp: No great haeir loss; unlform groying throvghout,

Face: Extremely pala listless, cxpression of suffcrieg, mumerous wrizkles,
no marked asymmetey or palsy, pulllness of the lower lids,

Bycs: Extreme pallor of palpebral eonjunetivae; subleteroid tint of the
penlar conjunctivoe.  Orbital fat preserved. Puopils emall, round, equal and
regmine which do not renct to light or accommodation. Opulsry movements
normal.

Mouth: Lips cxtremsly pale, dry and blulgh. Teeth in poor condition, some
missing, some infected rootw in place. Tongue showed o elight papillary atrophy.
Pharynx conld oot be examined.

Nose and eary: Grosaly negulive

Neek: No ademopsthy, rigidity or pulsations. No enlargement of fhyroid.

Cheat: Normal eontour, but approaching emphysomatous {ype. Expanslon
very slight but equal. Taekile fremitog somewhat cxspggerated. Perenssion
yielded glight hyperrcsonnnce. Breath very feebls amd distant, no rales.

Heart: No vigible or palpalle cardine impulse. Tnerense of dullness both
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to left and right. Hesrt sounded distant and toneless; soft, blowing mifral
and tricuspid systolic mormurs, Pulmonie second sound aceentuated.

Abdomen ; Homewhat protuberuut, fat well prescrved, ne massea pulpabile,
ue rigidity or tenderness. Spleen amd liver are mot palpable. Area of liver
dullness is diminished. Ulering anexa not pulpable

Genitale; Not examined.

Exiremities: Hands puffy.

Eeflexen: All diminished.

Laboratory Findings: TUrine: Deep yellow. Bpocifie gravity 1018, Bugar
and albumin, negative.

Fepee: Negalive for parasites and monilia.

Sputum; Negative for tuberenlosis aad monilia,

Blogd: Red colls 580,000 Hgh. 15 per eent, Dare. Microseopic study of
the red eella shows muaerocviosls, mierocytesds, anlsceytosis, achromia, nucleated
reds, megaloblasts. Forty-five nueleated rod eells were found in comnting 100
eells, Measurement of red eells:

Bmallest Largest Muonzm Median Diaperaion
Drinmm I¥inm,
Migrons G 14 8,76 .4 245

The autopsy on this case was done by Dr, A. M. Pappenheimer,
Proféssor of Pathology of Columbia University, whose final note is
as follows:

11 The pathelogical findinge are compatible with elther pernicious ancmin or
sprue, 80 far as the material ot our disposal goes. The active hyperplusia of
the bonemarrow is not different from that zesm in sprue with advanesd anemis.
Thers in & very moderate amount of humosiderin in the liver, proctieally mone
in the spleen pulp, although there im incrustation of the trabeculse. This iz
perhaps atypleal for pernicious anemin, The hearl, grossly anil microseopieally,
shows little fat; there in no atrophy of the gastric mocesa, A point likewise
against pernieions anemia. On the whole 1 am inclined to favor the dingnogis
of spros in view of the marked loss of weighi.®'

BONE-MARROW BTUDIES

Bone-marrow studies were made in nine of the ten cases that
were autopsied. The findings varied markedly in various cases. In
four, the bone-marrow was completely aplastic and presented ad-
vanced atrophy of its fat. In two cases there was a condition of
moderate hyperplagia of all its elements. In three cases, a marked
hyperplasia was in evidence and the pieture was not distinguishable
from that seen in pernicious anemia.

A study of the bone-marrow obtained by drills of the tibia from
geventeen living cases of spruc, has in general given gimilar results
to those described above. There was complete aplagia in seven;
moderate hyperplasia in one; areas of hyperplasia in an aplastie

- bone-marrow in one; and aetive regeneration or hyperplasia in eight.
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Evidently therc are transitional stages in the pathology of the
bone-marrow. Fairley and Mackic(®) believe there ave three stages
in the evolution of the bone-marrow lesigns,

“*An early stage where the bome-marrow changes are minimal and only
glight anemis i5 present. An intermediate stape charaeterized by hyperplasia of
varlabla intensity amd enlmimaling in o eondition akln to pernicious anemia;
there i considerable reduction im hemoglobin and corpuseles, the color-index is
high and the apemia ie definitely megaloeyatie in type. The last stage iz that
of hypoplasis or aetnnl aplasia most commenly seen at autopsy.’'

Aplastic Anemia.—A certain number of eases of pernicious ane-
mia run & rapid and progressive course, without remissions; and
death ocenrs within a few weeks or months from the heginning of
the attack. Instead of hyperplasia of the bonme-marrow there is
atrophy or aplasia. To these cases the term ‘‘aplastic anema’’ has
been given. It is a sub-type of pernicious amemia with identical
elinical features, exeept that it runs a more rapid course, oecurs
in younger persons, the eolor-index is low, and there may be lenko-
penia.

Although aplasia of the bone-marrow is frequently found in ad-
vanced cases of sprue, nevertheless the clinieal pieture is entirely
different from that of aplastic anemia. Furthermore, the aplasia
does not seem to be a permancnt state, but apparently is susceptible
to regeneration under the stimulug of liver therapy. (See Case No.
21320}

TLE RESPONSE OF SPRUE CASERS TO LIVER TREATMENT

Liver thernpy is introduced in this paper not only for the infor-
mation that might be gained from our experience concerning the
response of sprue cases to the use of liver, but particularly as a dif-
ferential point between the two diseases, inasmuch as liver is consid-
ered specific for pernicious anemin. In order to properly evaluate
the resultz obtained from the use of liver in the treatment of sprue
and above all to aveid the pitfalls of inexperience, I consider it in-
dispensable to be fully informed in respect to the proper use of
liver. I do not know of a better way of finding this infermation
than to glean it from Minot’s(®) studies on the use of liver in per-
nicious anemia. In Porto Rieo the general opinion iy that few
ecases of sprue—only the so-ealled hyperplastic type respond to liver
treatment. Upon questioning my eolleagues with respect to the
amount of liver used 1 invariably find that the amount prescribed
is too small. Liver extraet and raw liver are rather expensive in
Porto Rico therefore very few patients are able to eontinue the use




PERNICIOUSE ANEMIA AND EPRUE i 1-1:]

of either one for a sufficient length of time They either omit it
sltogether or take it at irregular intervals in inadequate quaptities.

The discovery of liver therapy was not accidental but came o
fruition through painstaking research whieh eulminated in the ex-
perimental treatment by Whipple and his collaborators on animals
with anemia, with a diet of liver, and the clinical applications of these
prineiples to patients by Minot.

Minot has shown that liver can benefit essentially all patients
with pernicious anemia. The improvement is neually rapid and is
heralded by a shower of reticuloeytes in the blood during the first
two weeks of treatment. The behavior of the retieulocytes snggests
that liver stimulates the maturation of the megaloblasts. The reti-
culoeyte increase is inversely proportional to the height of the red
blood cells. The peak of the rise oecurs about nine or ten days after
treatment is begun. The roticulocytes return to normal in about
gixteen days. Following the reticulocyte response there is a marked
and prompt inerease in red blood corpuscles. After two months’
treatment the average red cell count may rveach 4,000,000 or more
per cubic millimeter. Minot has proved that the red blood conmt
may remain between four and five millions per cnbie millimetsr
provided an adequate amount of liver is {aken daily, A fall in the
red bload cell count is usnally accounted for cither by failure to take
4 sufficient amount of liver or by the presenee of the complication
or infection. The symptomatic improvement of the patient is par-
allel with the improvement in the blood.

In Table 4 are given the results obtained in ten eases of sprue
treated with liver extract. For comparison five cases treated with
sprug diet only and three eases which were transiused, are shown.
Considering the faet that in no instance was any ecase given more
than thres vials of liver extract daily, which is one half of the
ordinary dose recommended, the response has been satisfactory amd
in some cases marked. Minot has shown that when small amounts
of liver are fed daily the reticuloeste response is slight. By inereas-
ing the amount of liver it is possible to produee a second rise of the
reticulocytes. This cirenmstance sugeests that liver given in small
amounts may produee slight changes in the bone-marrow, but that
the daily dose ig insufficient to canse a complete tramsformation of
the hone-marrow. The cases which were treated with sprne diet
only showed no appreeiable changea in the blood findings. Repeated
transfusions will undonbtedly benefit these cases and may he a life-
gaving procedure. The improvement however is only temporary.

In Table 4, six cases of sprue are shown that have taken liver
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for a period of six months or more. In gpite of the fact that threo
of these cases have taken liver poorly the average red blood ecell
count has remained within normal limits and the clinical improve-
ment is in every way comparable to that expected of pernicions

Anemia.
TLLUBTRATIVE CABES

‘i Came No, 21820 —~Female, white, aga 42, cntered the hospital December 2.
1929, and was discharged January 10, 1930.

Ohicf complaint: Distress in epignstrium, wenkness, swelling of tha lower
extramitips, pain under the atermum and vertign.

Onset and course: Patlent was in good health nntil nbout six montlhs provious
to entrance to the hospital when she began fo have sore tongue and diarrhea
with frequent watery and foul stools. Boon she started to lose welght rapidiy
and had dizzy spells. Her condition became worse and she was unalle to eaf
vory mueh food en aceount of epipastria distress and diarchen. During the next
fow months her gastro-intestinal symptoms subsided hut she grew weaker anid
weakar.

Physipal examination: Patient is o middle-aged woman with o dull expression
ont her face and lemon-tinted skin.

Tougue: Papillary atrophy and glosaitis,

Abdoen; DHatended with gas and somowhat tender to deep palpation,
Liver and sploen not palpable.

Newromusmdar: Roflexes not elicitoed,

Eaboratory findings; TUring, negative. Blood count: Hgb, I 20 per cent.
Hed calls 0.79. White coll eount 3,200, Folymorphoneelars 63 per eont; small
menonoelssr eells 46 por eent; eogivophiles 2 per eent.  There were ten nucleated
ved eolls seen in eounting 100 eslls. Marked aelivomia, polkilosytosis and aniso-
cylosin,

Fone-Marrow studics: On Decemhber 9, 1939, a hone tréphining was done and
tha bone-mareow wag sent (o the Pathological Department of the School of
Tropical Medicine for czamiuation. The report was as follows: ““The bone-
marrow consists practienlly of fatty tissne and Lot o few amall groops of blood-
forming eells, especially myelogyics, are seen. The blood vessels aro engergad -
and packed with what appears to be blood platelets, Disgmosis: Aplnstie home-
marrow. "'

Nine days later, December 18, 1929 another specimen of home-
marrow was sent for study; meanwhile, patient had been given three
vials of liver extract daily. Report iz as follows:

" The bone-marrow is very hyperemic and eellular. Many large groups of
red bleod eclls in different stages of developiment, normoblosts and espocislly
megaloblasts, are asem. Myeloeytes and subseguent stages of Ieukoeytie devel-
opment are eomparotively searec. Ihe oulstanding fealure (¢ the large nwmber
of megaloblasts, many of which show very large moelei with relatively little
chromatin.  Mitote fignres of megaloblasts onn oceasionally be demoustrated,
Megaloearioeytes are rather momerouva. Dhagnosis: Hyperplastic Bone-Marrow
(pernisions anamia) '’
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Remarks: Thiz case illostrates the fact that aplasia may be only
a funetional and transitory eondition of the bone-marrow, susceptible
to activity when properly stimmlated by the uze of liver.

“i0gga No. 18517 —DMale, white, age 5B, entered the hoapital September 25,
1927 becanse of sxtreme weakness, pallor, shortness of breath and diarrhes alter-
nuting with eoristipution. Hu had been receiving treatment for sprue for four
years previons to admission. Om entranee the hemoglobin was G4 per ecnt I,
red blood esll eount 1.7, white blood cell eount 5,650, eolor-indox 1.8, There was
a mederate degree of anizocytosiz and poikiloeyiosis.

Frealment: Bprus diet and s transtusdon of 250 sc of blood. Case wan
discharged three wecks after admission, slightly improved.

On February 4, 1820 patienl was sgain admitted to the hospital for the
snme condition. Hemoglobin was 48 per eeat, red blood eells 1.3, color-index L3,
Blood chanpgsa were marked and two megaloblasts were suen v eonnting 100 eally,

Treatment! Bprue diet and three viala of liver extract daily, Patient left
the hogpital three weeks later with 53 per eenf hemoplobin, red blood eells 2.0
and & color-index of 1.3, Puatient remained faivly well for a period of twe years
by the nse of small amounts of Fiver veeasionally. Co March 13, 1831 his
hemoglobin wae 37 por cent, ved eell eount 1.2, eolor-index 1.5, Patient waa
then put on the Minot and Murphy(®) diet and advised to take at least six
vials of liver extenct daily. There was & retionloeyie rosponse of 9.2 per cead,
Within o period of seven wecka the red eell eount inercased to 3.9 per cent and
hemoglobin 80 per cent, colorindex 1. There was marked elinieal improvement,*!

U fTaye No, 78520 —Female, white, age 40, bad hard sprue since 1024, Her
chief complainie were marked weakness, pallor and vomiting, Yo July 1927
patient was admitted to the hoapital for transfusion. Hemoglobin was 37 per
cont, red cells 1.2, color-index 3 4 , polymorphonuelsars 42 per eent, small momo-
nueleara 37 per cent, large mononuelsars 200 por eent.

Fatient remained in fairly good health until September 1930 when she had
& recurrance of symptoms. Her condition becams rapidly worse and sho wos
unable to leave hor bed because of weakness and proestration. On December 8,
1930, ber blood cell connt was as follows: hemeglobin 18 per eent, red eells, 0.9,
color index 1. At this time she was put on the Minot-Murhy diet and given six
viala of liver oxiract daily. There was a veficuloeyle response of 14.6 per eent.
Immediately she showed signs of improvoment and soon woe able to leave har
bed, On February 17, 1821 she was admitted to the lospital and operated on
for empyema of the gall-bladder. In spite of the seriousness of the operation
and the weute hemorrhagic nephritis which developed as a complieation, the
pafient made an wneventful rtecovery exeept for a slight menial disturbaoce,
Bhe left the Lospital three weeks after ndmission with a hemoglobin of G0 por
coent amd & rod blood cell count of 1.6 Smes leaving the hospital patient has
taken &ix wvialp of liver extraet daily. There has been a marked Improvemont
in the elinieal symploms, the soro tongue aud (he diarrhes have disappeared, the
ieferus index has returned to normal, the countenanes has become roddy, {he
appetite is ravenons and sho has golved B0 pounds in weight. The last blood
count taken on May 15, 1921, showed hemoglobin 80 per eent, red Bbood eslls 4.2,
coloy-index 00, The hollucinstions and the ideas of peraceution which sho devel-
oped during her sfdy in the hospital disappeared when the red eell eount reached
34 per cent, !
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Remarks: Sprue cases respond to liver treatment satisfactorily
and in identical manner to cases of idiopathic pernicious anemia pro-
vided large amounts of liver are used. Experience shows that these
cases require twice the dose to that of the ordinary type of per-

nicious anemia.
DISCUSSION

As early as 1897, Thin(") commented on the similarity of sprue
and pernicious anemia and reported a case of sprue which was di-
agnosed pernicious anemia by a physician in London. Elders(®)
who has studied both conditions thoroughly has eome to the conelu-
sion that sprue and pernicious anemia are deficiency diseases and
they have so much in common that it is diffienlt to accept a dif-
ferent etiology for them. In 1918, Nolen(®) stated that it was some
times impossible to differentiate sprue and pernicious anemia and
claimed that most of the blood findings characteristic of pernicious
anemia were found in sprue. Manson-Bahr, Low, Newham and
Morris have reported blood pictures in sprue cases which in no way
can be differentiated from pernicious anemia; not only that, but
practically every sign and symptom of pernicious anemia including
diarrhea and soreness of the mouth, Vaidya(®), consulting pathol-
ogist of the Bombay Hospital agrees with Elders that both perniei-
ous anemia and sprue are deficiency diseases and the deficieney in
the food is for the greater part common to both and in a small part
different, resulting in marked gastro-intestinal symptoms in some
cases. Vaidya further states that to positively diagnose such a thing
as typical sprue is well-nigh an impossibility and this feeling is fur-
ther strengthened by the fact that clinieally, hematologically and in
treatment response, the two conditions behave alike. In Amerieca,
Christian and Wood are perhaps the most ardent advocates in favor
of the theory that sprue and pernicious anemia are the same disease.
In a monograph on this subject, Christian(*!) writes as follows:

‘¢ Evidently pernicious anemia and sprue are closely related, so mueh so that
s patient may be diagnosed sprue by investigators interested in that disease and
a short time thereafter, in another clinic interested in pernicious anemia the
same patient may be considered as entirely typical of that disease. Again, a
patient may be considered as having sprue and a few years later will appear
again in the office of the same physician with changes so characteristic of
pernicions anemia as to lead to a possible change in diagnosis from sprue to
pernicious anemia.”’’

Wood (*?) has expressed the belief that sprue and pernicious ane-
mia are the same condition. He also reports cases of sprue show-
ing subacute combined degeneration of the spinal cord, which hitherto
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has been one of the points of distinction between the two diseases.
It is of interest to know that Wood has found Monslia psilosis in his
pernicious anemia cases. Ashford(?®) has stated:

¢‘There is one much neglected subject for the future study in sprue, the
blood. Even yet I confess myself unable to make up my mind as to what
relation sprue bears to an anemia, pernicious in all but the name, and apt to
be associated as it iz with achylia gastrica. That a large number of cases of
sprue die with a blood picture indistinguishable from that of pernicious anemia
is inecontrovertible.”’

Baumgartner and Smith(**) from Clifton Springs, New York,
after having studied fifteen cases of sprue came to the conclusion
that the two conditions should not be diagnosed as the same disease.
However, they make the remark that if achylia iz aceepted as a
necessary observation in the diagnosis of pernicious anemia then
only five of their sprue cases eould be considered pernicious anemia.
Fairley and Mackie(%) having studied a series of sprue cases at
the Haffkine Institute in Bombay, eame to the conclusion that sprue
is a separate entity and that it can be differentiated clinically and
by laboratory findings. In their opinion, emaciation and lack of
nervous symptoms in sprue are important points in the differential
diagnosis of the two diseases. It is true that most cases of sprue
lose a great deal of weight. There are cases, however, that reach the
cachectic state with a minimum loss of weight. Furthermore, loss
in weight is universally reported in eases of pernicious anemia. In
regard to the nervous symptoms as a differential point it may be
stated that Panton('®) and his colleagues found numbness and ting-
ling in only 18 cases out of 117 cases of pernicious anemia. Elders(®),
on the other hand, has reported cases of sprue with ataxia, anesthesia
and neuritis. Ashford has reported sensations of eramps and numb-
ness in the lower limbs of some of his sprue cases. In our series
of 75 cases we had one case of transverse myelitis.

. Gastric Secretion.—In twenty-six cases of typical sprue Fairley
and Mackie found achlorhydria in seven and hypochlorhydria in eight
cages, while seven were normal. They further state that if their
series had been restricted to untreated cases, the percentage of low
acid curves would have been higher.

REMARES

It is peculiar that sprue is a common disease in the tropies where
pernicious anemia is considered a rare disease while in the temperate
climates pernicious anemia is often seen but the sprue syndrome is
unknown. Ashford has shown that Monilie psilosis is a constant find-
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ing in sprue. Wood has found Monilia psilosis regularly in typical
cases of pernicious anemia. This finding is in favor of a common
identity of the two conditions. In pernicious anemia the achylia
gastrica and the cord symptoms oceur early in the disease and seem
to be closely related to each other. In sprue, the achylia gastrica
and the cord changes occur late in the course of the disease. Should
these differences be considered so important as to justify the belief
that the two diseases are different entities?

CONCLUSIONS

At present it is not possible to definitely state that pernmiecious
anemia and sprue are the same or separate diseases. There are,
however, sufficient points of similarity in the clinieal symptoms and
signs as well as in the blood-picture, pathological findings and re-
sponse to liver treatment, linking the two conditions so closely to-
gether as to justify the belief that the two are manifestations of a
common etiological factor. TUnquestionably there oceurs a gradual but
definite transitional stage in the course of sprue cases when the pie-
ture of sprue fades away and that of pernicious anemia appears. It
i3 a common experience to see cases of sprue reach a state when the
acute gastro-intestinal symptoms, such as sore tongue, diarrhea, ete.,
subside or practically disappear but on the other hand symptoms of
anemia bhecome more marked, the patient finally dying of typieal per-
nicions anemia. It is at this stage that we must stop thinking in
terms of sprue and consider the patient a case of primary anemia
and as such give him the benefit of the Minot-Murphy diet and liver
extract.
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TABLE 1
TABLE SHOWING BLOOD CELL COUNT WITH AGE AND SEX IN 70 CASES OF SPRUE

' =
Leueco-Dif-Count B 2| B3
Hgb | R.B.C.| Color | White g | .| 82| 53
No. | Age | Bex | ¢ per | Index | cell : ba §§ ] g‘ 2
o, count Lym- |Eosino-| 38 | 55 | 25| 2%
mim. Polys | pho | philes | £* | <5 | 8| Z&
i e Fm 8| F 75| 3.1% 1.2 6100 603 28% 2% v et P
1R a0 F 48 1.9 1.2 4200 62 37 1 - -
E B M 60 2.2 1.2 7600 7 1 —_ —
4....| | F 60| 2.4 1.2 7300 81 13 2 - =
{ 0| M 60 2.9 1. 3600 51 a7 13 — — - +
6... 65| M 40 1.8 1.1 5300 41 56 1 + —
y Set 27 ¥ 50 3.1 .8 5000 60 35 3 — -~
8B... 43 F 80 3.3 .85 6100 523 38 7 — —
9....] 3| F 85| 2.9 1.1 681 36 3 + | =
10... 55| F 60 | 2.4 1.2 5900 79 21 i ey [ ()
1 e 64 F 40 3.0 1. 6400 i1 36 3 = -
12... 4| M 60 | 2.8 1.1 5000 87 36 3 - | =
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14... 2 F 45 1.3 1.2 5900 B0 38 2 + -+
15... 42 F ] 3.7 1.2 2600 7 19 3 — —
18... 2 F 65 2.5 1. 3500 40 53 7 —_ _ —
IWies 45 ¥ ] 1.9 1.4 5400 50 47 3 =
18... 21| F 0l 1.1 1.2 5000 €0 40 4 —
0. .. 27 ¥ 80 3.4 1.2 4500 50 47 3 == - - =y
20... 52| M 0| L 1.5 1950 72 25 2 + | -
2% | M 25 1.1 1.1 7600 52 41 ] —_— —
’ 28| M 60 3.6 .9 7600 30 2 e ki
58| M a3 1.7 1.8 5650 15 83 1 +
86| M 48| 1.3 1.8 4500 62 2 5 —_
40 F 20 .68 1.47 1300 55 38 2 i
50| M 43 1.05 1.66 3200 43 48.5 1
M 40 1.8 11 6250 62 3L 8 — -—
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M &0 1.8 14 3800 & 45 4 = -
M 50 2.1 1.25 5100 38 58 1 — —_
F 50 1.8 1.56 8000 50 33 i —_ —_
M 60 2.4 1.25 6500 60 34 4 —_ — —_ —
M 20 1.5 1. 8100 60 30 4 + —
F 45| 18 1.25 | 4250 30 66 2 — ] -
F 40 1.9 1.05 8000 47 48 9.5 = —
M 25 1.1 1.1 3600 72 22 2 —_ —_
F 45 2.6 R 4400 2 57 1 + -+
M 50 2. 1.25 7600 65 30 3 — -
F 80| 22| 1.1 4600 50 43 1 s N e
M 38 1.86 1. 2600 a5 52 9 - _
F k] 1.55 1, 2500 27 71 0 —_ -
M ) 2.6 1.15 4200 40 56 23 e - — —
F 35 1.4 1.2 5100 40 44 2 - -_
M 40 1.6 1.25 3300 46 51 1 —_ —_
F | 8{ 15 [ 132] 2000 45| 50 4 + | —
F 60 3.7 Bl 5400 46 40 2 e —_
M 70 3.5 L 5080 &5 42 1 = - —
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TABLE 2
CLINICAL BYMPTOMS PECULIAR TO PERNICIOUS ANEMIA AND SPRUE

n % g _:g - o
2 s 2| & |35;] B 2 yf
g |ed| g = = laghgl B -1 - =53
e & EEA g =1
g| & |85 |3%| | 5|2 (538 8|2 |E|BE
Blot|la A |ORE |3 |& [ A | 28
Pernicions 41-45 | 7230 .| 1008 | 60% | 420 | 40% | 35% | 158 | @25 | e4% | TR
Anemis MIF !
1, 200 cases
Sprue 50 cases. .| 43 g’g %‘( 1008 | 80% | 788 [74-BOF{10~15% 10% | 855 | 508 | 408
Advaneed Numbness
Sprue 5M and
20 ceses ..., 4| 5F |100%| 70% | 407 [40-50%| 10% | 10% | 80¢ | 753 | 100¥ | tingling 205

TABLE 3
LABORATORY FINDINGS IN PERNICIOUS ANEMIA AND SFRUE
Poly- &
Hemo- Red Color White | morpho- | Lympho | Eosinge- | Achylia !
globin cells index cells |nuclears cytes philes
Pernicioua
Anemig Dim. Ine. n.+ I
1,200 cases 409 2— 1+ | 5000 95-100% i
8prue 50 cases..... 443 1.8 1.2 &, 490 58% 423 2.7% 2%
Avanced SBprue
20 cases 3% 14 1.1 4, 200 51% i 28
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TABLE 4
CABES TREATED WITH LIVER EXTRACT AT THE PRESBYTERIAN HOSPITAL

Case Hgb. |R.B.C.| C.L | Ret. Remarks

| On entrance.. . .. 15% i 1.5% The slight response in the ret. count is in
accord with small amount of LE

18886.| 2 weeks with
% ce. LE daily 40 1.1 1.4 4.1%

On entrance.. ... 48 1.3 1.8 0.2 | A slight ret. response, yet tha R.B.C. count
was almost double in 18 days

202%2.| 18 days with
300 gms. daily. 55 2.1 1.3 5.8

On entrance.. ... 30 1.1 1.3 Leit the hospital very much improved

22155.| 2 months with

300 gms. daily. 48 2.3 1.0 6.4
- On entrance... .. 23 1.2 11 0.3 | Ret. count reached peak in 10days. Mark-
5 ed improvement both clinieal & blood-
I 20742.| 3 weeks with symp.
300 gms. daily. 55 2.8 R 12.4
On entrance.. . .. 30 1, 1.5 0.2 | Peak reached in four days. Patient decid-
edly improved.
20268 | 3 weeks with
300 gms. daily. il 2.3 2 9 12.7
On entrance..... 25 1.1 1.2 1. | Peak of ret. et. was reached on the 6th day.
i LE omitted yet R.B.C, ct. went up.
20378.| 2 weeks with
300 gms, daily. 55 3.2 .9 26.6

CABES TREATED WITH SPRUE DIET ONLY (No Liver Extract)

On entrance.. ... 60 2.4 1.2 Patient’s general condition improved but
cell count remained the same.
-' 20170.| 6 weeks with
: sprue diet. . ... 55 2.6 1. 2.
On entrance.. ... 65 3.0 1.1 Slight improvement.
20419.( 1 week with
; sprue diet..... 55 2.8 9 5.
' On entrance.. ... 55 2.7 L Admitted for disg. only.
22468.{ 2 days with
300 gms. daily. 50 2.5 2.
Omn entrance.. ... 15 B8 Did not receive LE or trans. Blood ple-
! ture showed marked changes, Bee au-
: 20051.| Died 4 days topsy
i after admss....
: On eatrance.. ... 55 1.0 1.7 8light improvement
' 10457. | B weeks with
sprue diet..... 50 2.1 1.1

CABES SHOWING THE EFFECT OF TRANSFUBION

On entrance.. ... 3 1.7 1.8 ‘Was trans, onca, receiving 250 cc. of blood
R.B.C. count remained the same,
18517.| Right after
transfusion. ... 47 2.2 Py
On entrance.. ... 10 .56 1.1 0.1 | Improved

22438.1 40 days with
sprue diet &
2trans. (250cc) 40 2.2 1.1 10.6

On entrance.. ... 25 .84 Patient showed marked Improvement clin-
ically as well as hematologically.

18779.| 7 weeks with
sprue diat &
4trans, (250ec) 74 2.8
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TabLE 4—Continued
CASES TREATED WITH SPRUE DIET AND LIVER EXTRACT

On entrance.. ... 40 1.4 1.4

21172.| 1 month with

Highest peak in ret. oceurred six days after

sprue dlet, . .., 45 t.5 1.5 2. E was started. Marked improvement
1 month with
liver exte..... ; 7% 3.5 1.0 18.7
On entrance,. ... 45 1.3 1.2 2.
21468.] 2 months with
sprue diet. ... 45 2.3 0.9 Although the ret. response was not high
the R.B.C. showed marked improve.
1 month with ment.
300 gma. daily. 60 3T e 7.
On entrance.. ... ] 2.4 1.2 |
21204, 13 months with Case showed marked improvement, Ret.
sprue diet.. ... 64 2.7 i1 2. response inverse proportion to red cells,
2 weelks with
300 gms, dally. 70 3.4 1. B.
On entrance.. ... 20 .70 | White, 1.
Bone-marrow was reported as heing aplastic.
x ct. With LE treatment patient showed
21320 3,200 murked improvement, Becond speci-
men of bone-marrow taken % days sfter
4 weeks with White. LE was given, was reported as Riper-
300 gms. daily. 45 2.7 sl’!i,w 19.7 plostie (pernicious anemis.}

TABLE showing the rate of incrense of the corpuscies of six private patients whoze red blood cells

were helow Lwo millions per cubic millimeter when they wer

the full amount of liver extract: 600 grams dally.

& placed on Liver diet and who have iaken

Time of observation

]
Average Red Blood Cell
Count in millions
per cuble millimeter

Before diet DEEUD, ... ... .ivcoiiciiiiiininasr i o T e
After diet taken about cne month. . ... e e A S R A
Alter diet taken about twomonths. ...
After diet taken from four tosixmonths. ...

8 0 b W
L=r L =1






