
PBlUiIOIOUS ANEMIA AND SPRUE * 
JlI'J'AItO SUAIlEl;� 

Fro!Il the Presbytarlan Hospital, &1n J uan, and the Sehoul of Tropieal Me.di.dne� 
ot tbe Unh'ereity or urio Weo onder tho n-tlilpica of� 

Columbia Uni\"mlity� 

T he contention t hat peruieious anemia and sprue are identical 
diseases has aroused tremendous interest among praetitlouera or 
medicine in th tropics. Curiously me t writcr ll who arc f aYorably 
inclined toward a common identity of the two diseases are residents 
of tempe te climates. 'l'he diversity of opinion expressed by dif­
ferent ob crvcrs, which in some iustanee is founded 011 insuffieien t 
data, has led to much confusion . 'l'he aim of t his paper is mainly 
to stim ulate interest on the subject nnd possibly to shed light on the 
J.·elat ionahil' between th e two conditjona. 

I n preparing this paper a series of seventy cases of sprue ad­
mitted at the Presbyter ian Hospital of San J uan, Porto Rico be­
tweeu the Y~n.nI 192~1 9 a l hav I . been selected . Of these, fifty have 
been early cases of sprue and twenty advanced cases with cachexia. 
For a eontrast the wri ter has selected Cabot 'a(1) classical studies on 
pernicious anemia based upon thu annlYHis or 1,200 cases which were 
collected by Jiim from his private practice lind from other parts or 
the country, 

nfo rtunately few 'wr iters have h d the opportunity of 5tud :r ing 
th e two diseases at the same ti me as they are not supposed to oeeur 
in the same climate. An exeeptiou to this is the sollthcrn part {If 
the United Stat where both condi tions are pre valent. In the trop­
iC8 pernicious anemia is thought. to be exceedingly rare. Asbford (2:) 
stated that. he had never seen a case a pernicious anemia in Porto 
Rico, 

111 order to determine IlS clearly as possible the criteria which 
would enabl e us to classify the cases 85 pernicious anemia or other­
wise, it has seemed desirable to present it brief review ot' the most 
impor tant findin gs in pernlcieus anemia . 

Factors Wkich Have Been (Jon.~ idered_ in the Etiology of Pernici­
01/$ Anemia.: Pregnanoy and. the Puerperal Sla t/l.-In Cabot 's series 
of 1,200 eaaes there wore 35 in which tho ' disease developed eluri ng 
pregnancy or shortly after parturition. The anemia in such eases . 

"RH.d: at II CIiDlc of the School (If TNpic.&l :M:edlelne held OIl A.priI '7. 1981. 
111 



146 PORTO RICO JOUn: ·AI. OF PU BLIC UEALTll ..l...'lD TROt'. MItDIOINE 

is apt ({.I he progressive, without remissions, and develops as the 
re nl of toxeuila brought about b)' lh pregnnnt state, Removal <If 
its eanse is usua lly followed by a cure. 

81Iphil.u.-Two cases oeeurred during 811 active attack of syphilis. 
Malat-i4-.-Ko CllS(!S of mal is 'were found in the series of 1,200 

eases. Some Italian observers and Dr, Ewing, or ow rork, have 
repor ted cases of pernicious anemia 89 having occurred during the 
conrse of malarial infection. T he anemia which de elops in cases 
of malaria is usually of the secondary type. 

Atr01.1hy of file Gastric Jiucosa..-.A.trophy of the gastric mucosa 
was found in 61 cases which ere autnpaled , 

Gastro-h~te3tillat Scp.~i$.-nDntCl· and other English writers have 
t ried to show that th e cause of pernicious anemia is sepsis and that 
Ute foci 0 i:ufeotion hall its origin in th u mouth, stomach or in ­

.test lnce. I t bas been shown that the mie rod rgnn isms which they 
beli eve causative ar e eommon Inhabitants of the normal digestive 
trac t. No evidence of !IpC -Hie antibodies has been demonstrated . 

In! stinal Purmfitcs.- The anemia produced b>' hookworm infes­
tat ion is of the secondary type. The presence of the fish tapeworm 
(Diboll ,.ioccpllllllls laJIls) in the intestines may produce a disease 
identical in rOmlt. respects 0 pernicious anemi . 

IIenJ.9t"fhtlge.-Ordmar ilj· the l..pe of anemia seen after hemor­
rhage L'I of the secondary type. Small hemorrhages over a long 
period or time may lead to true p rnieious anemia, 

Achlot·hydria·.-A(~blorhydri 8 is the most constan t and character. 
iqtic symptom of pernieioua anemia. It has been claimed that the 
la ck of hydroehlori acid in the stornueh allows th , entrance of hemo­
lytic organisms or toxins. 'l'h is theory has never been proved. The 
nell) lin usually precedes the anemia. and mal' be present during the 
non-anemic remissions. It has been shown th t the subacute COIn­

bined degenerat ion of. the cord which may precede the anemia. i~ 
usually associated ith the achylia. 

,Ijmptolll8 Moro or Less Pccu.l,wr to Pr.rn-u,io!l.s .Itlltm~t4 ..- T e ap ­
pearance of the patient is l1SUaUy very characteriatic. The combina­
tion of be lemon-yello \' tint of the skin 'ith retention of the fat 
layer Rives 11 VC1-Y suggestive picture, The dll ' ription given by 
Addison is masterly. 

U The disease makes i ta approaeh in so IilQW and. ius idnOU8 a mnnll!!r that 
the p tl ~nt elW h rdl)' fix II da~ to tho IUlrlle!lt fecll.ng of that. InnglloJ' whleh 
is shortJy to become so extreme. The ccuntenanee geb pnle, thp wbitell or tlu' 
l!yUll blleome pearly. the gl!n~ra.I frame . flabby father than w3 tcd. the pnl'le 
per haps }arie, but rema rkably oIt and compreadbla, RAU o~~t1nlllly Trlth II. 
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alight� j ·rlt. peei:llly ulICI 'r Ill' Illi ht e t It eltem nt . Th ere is 1111 j u~n'1 L !l i ng 

indtspc aitien to exertion, wi th all uueomtorrs ole f otJling of. faintJJb!3 or brea thless­
Ill!lI!J II nlh llllpllilg it ; rho 11I1Jl ri i t\.'1lulJr !lind t il pnlpitnt"i Utll wholo l<lI r t'rtn: 
of the body PTe~mntl!l II blnnehed , smooth and "I'm::ty appearanee ; the lips, gum". 

nil tougu . seem bluudll.'2l tl. the ItnhhulCib or th ~ 1111(1:1 Ineren ", tho Ill' et I 
t lli ls, e.xt.n:mc Inngnor 3mI Inintness 811ptlnW1t:, breathleasness aud palpitatio ns 
are !iro41ul:cl1 b.}' tho most lritling cxorticn or eiuatlon i me :sli ~ lu eo mu !Jl 

l'robabl~' per inll! ubout the .,\1I1dllll j \.he debilit.,· bc~owe6 extr DIu-the patien t 
(an no longer rise f rom bed ; the mind oeeasionany Wlillt.ll:~ ; he falls illto n 
prolliruu' uud hnl f ·tuTl'ld ,du ll1. nnd a t II'ugLb uXJlirCll j 1Ll"'I' rth e les ~, ro rl • \'C!Y 
last, an d after II siekness of several months ' d ura ti on, t he bulldncss of t1l gen, 
eral trt\me u.wl the nmeunt of ob t:!ldry llft ' lUlUl u mOllt IIlrl Ing euu trast ro th u 
fa ilu.re and exhuustlou obse rruble in cver)" other re:lpcc:t." 

(Ja.'dro-j testinal. SY"~l)toms.-Tbese are among the most constant 
findings. The mouth and tongue become sore and II source of ' 1\­

convenience, 'I'h 're may be nnorexla 01" ecccntricit iea of appet it '. 
There is a tendency to nausea and epig. strie iliseomfort; this is 
probably explained by th e fact that most of the cases have a marked 
r eduction in hydrochloric acid nnd pepsin. In fu lly uue half ot 
the Cases diarrh 'a occurs at some time du ri ng the course of t he 
disease. 'l'hel'e may be cons tipa tion, or diarrhea al ternating with 
constlpatloa. 

Compla int Ut palpitation and disturbance of the heart is enm­
uion, ~lllrmurs are rar ely missed , generally hemic and basle, Un­
usual pulsations of the arteries may occur, so that an eurism WilY Lu 
suspected. There may be enlargement of t he li ver or spleen. 

.\'eJ'VOlls System.-There are three groups of cases; 

(a)� Those in whieh Ute symptoms of anemia precede those 
of th · cord . 

( b)� Those in which the spinal symptoms appear early or gi..e 
rise ~o more diKC:umf01't. thun those produced by the 
anemia. 

(c ) Those� in which the nervous K:!r"lll1It01l18 are slight or ab­
sent. In most cases oT ]l rn icious anemia there nrc no 
symptoms that could be refcrred to spi nal cord disease 
except nuzubness, t ingling or OUl r abnormal sensa tions 
of the hands or feet, 

Blood Changes.- T he total quantity is much reduced. There is 
110 close parallel between the blood count and th in tenslty of Ute 
symptoms. The herno Jobin 1S KrenUy r edneed although relatively 
high in comparison to the red blood cells. The color-index is 'vel')' 
constantly and eharactcristieally high in pernielous an mill. Poikilo­
(' yt,)S i ,~ ,-l\ ru rked Irregnlurlty in size and shap of th e red cells with 
many forms is 8 special feature. There is no other disease in which 
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marked poiki loeytoeis is 60 oft ell seen. Anisocytosis.-Tho average 
diameter of the cells is increased. Th e maeroeytea measure 8, 10 
or even 15 microns. E. eess of over-sized cells is the most constant 
and charaeteristtc chnnge in pernicious anemia. PulychrufflrItopMlia. 
-Stippling of the red blood cells in common wit h dark blue or 
blackish discolor ation upon the yellow or red stain d ground or 
the corpuscles. ueleated r blood cells are constantly present, j 

There ar c tw o types . normoblasts, 01" the average size, and the 
megaloblasts, which are much larger . 'I'he leukocy tes are generally 
normal or diminished in Dumber. There is II relative iner ase in 
the lymphocytes. M)'e1oeytes are frequently present, even up to 8 
and 10 per cent. Blood platelets nrc usually low. 

So it mapparent tInt the cause of pernicious anemi a vents ib;cl£ 
upon the digestive tract, producing achylia, sore mouth, gastro-intes­
tinal disturbances ; upon the spi nal eord, and upon the blood.. With 
th se points in mind We sha ll proc 'ed with the differential diagnoais. 
(Tables 2 and 3.) . 

Df;T.A!U> OF CASm; 

Agc.- Jn our series of se....enty eases of sprus the average age In 
both sexes was fort.yo hr y ars, the uge of the youngest pl1tiellt 
was ten years; while that of the oldest was sixty-six years. The 
average nge of the male patients was filty yelil'S and that of the 
femnlea forty-one yelll:'9. In Cabot'9 S ries of 1,200 Mil 5 of pernici­
ous anemia the highest age incidence occurred between the ages 
forty-nn« to fiCty years, 'I'here were 10 eaaes in the decade ending 
with the t mth yaar; 1'19 ea under thirtyosix yean> and 922 over 
thirtjr-six years. 

Sex.-Thcre were 32 ma les and 38 females. 
O'll_"tll.-Lik· pernieious anemi , sprue is also a elironie diseaac. 

Wood (S) defined sprue as a chronic process which makes its ap­U 

pearance so insiduously that It is difficult to obtain an exact accoun t. 
of its duration or ;1..9 carly eourse WIll n tho pat.ient eomes tinder 
observation". Addison 'Il description of the onset of pernicioua ane­
mia is " cry similar : <I The disease makes its approach in so slow 
and insiduous n manner that th patient can hardly fix u date to 
the earliest feeling of that Ianguor which is Rhort.ly to become so 
ext reme. " 

WealMltUG.-Pr etieally every esse of sprue complained of marked 
weakn H. Some of th e advanced ea were SO weak thn t they were 
unable to walk. 

ChangBof color.-In our series of eases the colors most commonly 
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described were: Sallowness to 1I811or, I! trerne pallor, lemon-tint aud 

brown pigmentation which rns usually symmetrical and more prom­

inent over the cheeks and fo rehead. 
0 lIerD1UICl llSGasiro-i1 l~t 't1al Disl Urbatlct .- [n Cnbor's series 

anemia pnroxyms or pain in the epigastrium, with or without diar­

rhea, occurred in 60-70 per cent of the cases- This condit ion was 

present ill 80 per cent of the ear l)' cases nnd in 70 per cent of the 

advane d eases of sprue, 
8o-l"f'.-Motlth.- Definite tong ue symp toms were found ill 78 per cent 

of the early cases and in 40 per cent. of the advanced Cll. ell . The 

symptome vnried £"1"0111 11 sensation of lmr ning to a rea raw tongue, 

In Cabot's series, sore -mouth was a prominent symptom in 42 per 

cent of the cages. 'l his usually eonslsted in l:I. diffll6e hyperstheaia, 

nfl'clctillf{ csp seinlly tho tongue nnd asso iated with a br ight-reel, beefy 

appearance. In a few cases there was a definite glossitis, ulcera­

t ion or herpet ic lesions. 

In a scr] to; 0 l 05 ca ·eli of pernicious anemia 1" ported by Christ­

ian, (-4 ) sore tongue was a defini te complaint in 65 per cent of the 

cases and only in 16 pel' cent was the longue described lUI being 

entirely normal. 
DWrrhea.-Diarrhc3 was present in 70--80 per cen t of our C8 Ses, 

'l'he stools var ied in eonsisteney f rom solid to watery nnd were ac­

eompunied by flatulence. In Cobot 'Ii series d iarrhea was presen t. in 

40 pel' cent of the cases. 

In relation to the part that. gastre-Intestiual symp toms ploy in per­

niclous anemia, Christian (l ) has 6uit! : 

"In prneUc:lllly nIl C~ of pcrniclllllll ru enrin tlLll gll tro-intuatluul tT3r.t. b 

are n:ry $Iight, though even he re thP.1'P
invok ed . III ~e CB..'1{'8 the 6J1Ill'to~ 

i.!I utmnll,. IL modcrnl.o degreu ot III of nl1pc1Hic ll~lIoelnl with seme .1il:ht 

The sym ptema rnnge f rom these slight ones to severe perai3ting
ill.bV ic distress, 
gnstrir. p in, and i18 fur 1111 the IlIt~tit, 1'! iJI enneer ued, til re lUll)' be lIC\"l!I<! 

Ilillrrll Il, eonstlp tlon, Dr II- enrnbluntieu of the two, dillr rbea alternatillg with 

The dlarrbea mny he related to dietary Indlseretien and represe t
eonstipation. 

lucren d elllliblllt, of tlie int l'lltl uc f.(I tha t. rood whieh {I, normnl person 

would digest witho ut disturbauee p rc duees dia r rhea or it may be mriepende t 

ot th Jet. Not intn'tjul!l1t1y lht' pnt\c'Ul!l hl1\'(\ (14U~' n f~w 110ft, bUlky II t~1 

nd thUi resu lts f rom their Iow gastric a cidiL:... J think It. 5hlluld be re eognieed 

thnt i t is not the oeenrrenee nt' lU IY pnrtl ru lur form ol ~Ll Lro·int "Una1 dilltur b­

nco t hnt I IlUggl:'lltivP of Il'CrnicioWl anemia, but tb~t it i s impor tant to realize 

that moat, eases of pemielous nnemia have some glllltl 11.111tCllt1ool dlllturbtl l l ~. 

pl eturc nl' per niciOll!l nnrmlu, whi ch form II defillltu part. uf til 

I n ~mining these patients rOT 'l\' iUe ll ~e of g astr o-Intestinal dlsturhaneea 

' cue tind. chang In tht'o toUltDc. Th'a Jll4Uent~ ~mJlhal ll or 11011'
very cUDU1lClnl)�

tOllgllU IIml often it a ppOlih red and in flamed , particularly nlong the margi ns..� 
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In lSueb a tongue snperfleia l, so-called aphthous, nlr.t!rntioWl are fffilu nt ly lII!en. 
Tb I Il aryini eoncllUon lind th · ermdition wlll appear, get well, and reappear 
in 8U~on over a long period of tiwe. M16 r this W eonlill1wl l or lIOWll tImo 
iuspeet10ll will ahew that 11 progr ' \'I: lltruphy of til mucous membrane of th~ 

tongue hall been takiDg place an d t hia eoutinues until finally in 111lUl,)' patients 
the tongue .ill smooth, pule and glu~y. 'Vlth the8ll Clbj c~th • f1nrlln~ tll pllticut6 
wlIlplaiu that th 'Ir tonltUe .ill very often sensltive to partlenlar' !oo d~ as lor 
~IJlc. acids eause great dialr~ or !lilts irri~to. In tlle later lItag~ of th 

entin , Iltl rute, the ll4'ulithitj' of the toUgll dcne-asCII lind one has merely 
the� a.trophie tougue already d~. t, 

L0S3 of weight.-The average loss or weight ranged from 20 t i) 

30 pounds. Cal;~ with eonstiputlon or slight di rrhen showed little 
10.� in weight. 

Pyrexia.-The general impression is that prue is lU1 afebrile dis­
E.'.Me yet. a large number (If our ceses had temperatur s r llnging £rom 
99°to 100°F. A few had marked pyrexia. 

Cardic-°uascular System.-Palpitation of the heart, shortness of 
breath and edema or th e hand ' lind f t wor noticed in many C85eJj . 

Blood.- Iu all csscs th e blood counts reported were those taken 
on the pa t ients' en tra nce to the hosp ital, The average hemoglobin 
percentage W illi 44 for th early cn. es of sprue antl 31 p r cent Ior 
the ndvaneed C!lI'C!>, The av rage I'M cell count for the early eases 
was 1.8 and for the advanced cases 1.4. The lowest count, as 0.64 
million and the highest 4.4 millions (IeI' cubic millimeter. 

Culor·iurl~ x. Th e II\' ra color-index: was 1.15, t he lowest 0.7 
and the highest, 2. It was noticed that t he color-index tended to 
fall as the cases improved ElI.1d tb red cell coun t wenf up, while on 
tho oth r hand the eolor-index increased as t he Ca8Cs became worse 
and the red cell coun t decreased. 

uukocyt£'s.-The average leukoej te count was 4,845 p r eubic 
mfllimetce, the lowest b ing 1,300 and the highes t 8 100. The aYC1"4 

age lymphocyte percentage WEtS 4J, while t hc eosinophiles were 2.3 
per cent. 

Chrmge,'I on tl e Red Rlootl Cells.-Tbe presence of over-sized cells 
wer e constant and characteristic especially in the advanced eases, 
Actual measurement of the cells hoi red an increased diameter. The 
nuelcat ] red cella were not 80 common lIll in pernicious anemia. A 
few eases showed polychromatophilia, 

khylia.-Oastric analysis 'WIUl done in 26 MSCS only. Achylia 
was found in six and hypochlorhydria in 9. T he other cases shewed 
either norm al or increased free hydrochloric acid. 

It is eviden t that in th e early cases of sprue th e cute gastro­
intestinal aymlltoms oversh dow those or the blood whereas as the 
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case advances the blood changes become more marked and the clinical 
li}'JDptoms less troublesome. ('1 bles 2 and 3.) 

PATHOLOGY 

A study of ten cases that came to autopsy with a dia gnosis of sprue 
failed to reveal uny lesions which might be ccusidered pathogno onie 
o( the disease and few, if any, wh ich were characteristic of it. In 
general most of the pr evious findings reported by Manson.Bahr, P . 
H, Bahr, Thin, ete., have been eouflrmed, maeiation was U constant 
and marked feature. The snbcutaneous fatty tissues were thin and 
the .fat deposits throughout the body grea tly diminiahed. 'l'lle tengue 
hawed thinning of its covering epithelium with desquamation d 

the superficial layers. In three cases"a mycelial growth was present 
on the surface and was growing into the epi thelial cell-layer. In 
wo or these, 1I. pure culture of .llcmilia psllosi« .4.3ilfo1'di was obtained 

from the tongue surface. Thc fungiform and filiform p npiliae were 
smoothed out. The posterior one third of the tongue usually re­
mained unaffected, 'l'h aubcpithelial tissues showed varying num­
bers of lymphoid and plasma cells eosinophiles and a more or less 
marked increase in the vascularity. E xtension of these changes into 
dlo esophagus h ve been reported, bu t were not seen in an}' of OUT 

CliNes. 

The gastro-in testinal changes were in aeeord with those previously 
deKCribed except tha th rc were rio ulc rl1tiollS of the mucosa 0 the 
small intestine. The walls were thinned ont, generally due to thin­
ning of all coats. . This was more marked in the mucosa where 

trophic ehange wcr~ present . Inflammatory ehnnges liS evid need 
by plasma and lymphoid cells, and eosinophilic infiltration of the in­
terglandular stroma of the mucosa. were seen in abou.t one third of 
tho cases, In one of these the changes extended to the submucosa, 
There was no instance of marked (lema of th submucosa accom­
panied by slight atrophy of the mucosa, 

The large intestine show d Infiltration of the mucosa with unm­
b rs of plasma and round cells, with eosinophilic leukocytes. At roph' 
\ 'as not clearly in evidence in this portion of the gut. .An acute 
or chronic colitis with or without. ulceration was a. compller Hng 
factor in four eases, 

In no instance was a mycelial grow th found in the mucosa of the 
ophagns, stomach or Intestine but in one case round bodies similar 

in morpholo •- to monilia were discovered in the mucosa. 
The heart, sple en and liver were usually much reduced in size. 

The heart IUJd Iiver ere the seat of brown atrophy. 
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In t he liver f~tty changes were frequent. There was much iro n ­
eon tainlue pigmen ill the liver cells und ill th e ](upffcr elements. 
The amount. was less than in pernicious anemia, Similar pigment 
was also se n in the sp leen. .A. diminution in the size of the lymphoid 
fo llicle; was n llt r iJd ug Ieature in praetically all eases even tho se 
flf relative young age. The peculiar hyaline degeneration of the 
venous endothelium of the spleen which P.H. Bahr described in 
1912-1914 was not observed and R,ussell '~ fuchsin bodies, although 
present, "ere not at all numerous. 

The parathyroid glands did not show any changes either grossly 
ur mieroscopicnll:r . . one ur the CIt cs s tu died presented neurologic 
di8turbnnce8 or cord ehanges. A dcseri bcd b)' others they consisted 
of degeneration of the posterior eolumns, 

'I'he pauereas was invar iably normal; except for slight interacinar 
Iib rosia in twu cases. 

The difficulty encountered lJy pathologists in differentiating spr ue 
Irom pernicious anemia is well illustrated by the following autopsy: 

" C~6 No. t 0051.- FeUlo.le, ,~ hlte, age IH, entered the hospital on DQ~OOr 

Ii, 1928 Clod di ed December 2.'1, 1112'1. 
Presenl i l l1lt ss: I n .April 1827 patient. developed a !le.ere diarrhea which 

luu 11 W\'cnU \'feuks. Bbc rapldl,. 10 t WI.' gM nnd became "ery \'fon1t. 'rhr f' 

mont.hs bei cne cnteri.ug the hospltal patient ba d a marked i rritation o! the 
mo Ith which lI.be lIttl'1buhlCl t o II \·cr. IilI'O lIf:: putout medlcuu: Well ehe WWl 

taking at tbe time . Th e irri ta ti on lasted scvural weeks. She also had l!Iwelling 
al the ankles, pa lpitlltion and dyspnea on the slight.c5t exertion. 'fherc were no 

111101'1 cut lIeOD JIb nomena, 
l'hysicol eramfIt4tio-n: An enreDleJy pale and emaciated old woman, sitting 

t tl "Illy ill hl..l, mOUNn" nd IklllJt to ILCnlolt, c\'idcIIUy in the teruUua l 
stage of a chl'OlIic wlJs tin g disease, 

Halr /Jnd /I'm!!}: ~o grt>.:1t hair l os.~ i unlfc r m totruring throughout., 

Face : E:rtre;nely palo Ilst lc , eXI,rcuio n of l.I!Iorml), numerous wrillkIelJ, 
llD lWU'kul1 usyuenetry or patsy, pU lIllle.3 f! of the lower li dl!. 

:b)lcIJ: E .1rcml: Jll1l1or of pnlpcbml eonjun III C; lIUulrlCltuiil tint Clf the 
oeular conj1l.ll.divac. Orbita l fat prese rved. Pupils small, round, equal lind 
rtgu hu whldl do not runet to l4:hl or accollWloc1nUou. O~u1ar mOVLlment.a 
normal. 

Moutli: Li ps extremely pale, dry and bluish. Tt'CLh in poor eouilltlon, flOmt! 
miBSinJr, sum o in£cc1cd 100tll in pl • T ouguo OWN u dight pRpillllTY n17OJlhy. 
Pharynx eould no t be eUmlned. 

Noxt) cltd t rs : Gr ly It guU\·c. 
Neck: No adenopathy, rigidity or pulsations. Xo enlargement oi tb )"roid. 
CII~4t: Nonnal eonteur, hut appre: l!hlng l!mph fll OlJllllOU:3 type. E:t llltll.,lC1I1 

Vf!ry ali,:rht but equal. 'I'aettle rrc nntns somewhat e'uJU{l'Yatr:d. PerCtl~oTl 

yielded !lllght hyperntlonnnce. Breath very i l'Cblo IlJId di t~nt, no rates. 
Hm r t : N o rirriblu OT palpable cantin!: Impulse. .Inere nse or du llne but.h 
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to left and ri8ht. Heart IiOUnded distnnt and toneless] sott, blowing IIl1tral 
and tzleuspld 8Yllt.oli(\ murmurs, Pulmoni e fi( ~.eu1ll1 scuud n e~lltWltod• 

.AbdcIIJlcn: SODlewh. t !,rtltub ruut, fot m:1I prescrv 'd , 110 Jnlllll\[19 pa lpable, 
no rigidity ot' tenderness. Sp le-en lind Iivcr are not pa lpable, Area of Iiw r 
dullllC!!l 18 dlmlubb d. U lcri.ull noltll nut pu lpub le, 

Gellitall: "'-ot examiaed, 
E!zlr~ iti~3 : 1IJlud! pn1fy. 
Bqre;c<~: All dImlni hcd. 
I.4bOfll tor /1'i~dillg.: Urine: Deep yellow. Bpecifle gra\·ity 1018. Sugar 

Mel albUmin, nt!'gntin·. 
Peccs s Ncgatlfe f flr parasites and monilia. 
S/, uhlln : NllguU't'c f or t abl.'reuJmdll lU1a Illonllln. 
Bwofl : Red cells 880,000. Hgh. 15 per eent, DaTI'. Mi~r oSt.'Op je stndy of 

the red eells showl .Dla e.rull)' losl!l, Ul lc:roe.yt o~l lf, uu lsoeyt 18, ehrumlu, uue Atod 

1'Cd1l, mefr-llohlutll. FoTt~··fi.e nuelented red ~'ell ll were fnuad in ('OtIIl~ 100 
eeue. :Measurement or red eella ; 

Sm...tkal Lafle.st� 
DiI" n.. DiAm.� 

C; H 8.76 3,,15 

Thl! autopsy on this (!/if; was done hy Dr. 11£. Pappcnheimer, 
P rofessor of Pathology of Colum bia Uni versity, whose final note is 
as follows ; 

"The patho lo~..Iea l w ullng!S nrc eempattble wlth l!il~r pernieioull n emla or 
sprue, 110 fnl' na the nlRtcril1i III our dillpo nl nos, The Odin' hyperpl:lHia of 
the bone-marro is not different from thnl ~CCn in 6prue with advnneed anemia. 
Thoro I. II " cry modernl nmnun t C~ { hum hlcrill i n th ~ Ii"l'r, PnlctlI,'ll111 nnnc 
in the aplecn pulp, although th ere is In crusta tion of t he trabeculae. Th is i:. 
pcrh. p amll\, 1 .ror (Jcrult!ioll! nncnnln. 'l'hl) heurt, f:ro 1~' lid 1Il11'f 03lc:Opienl1y, 
lIhOWi li t tle fat ; there iR no atrophy of the gastric mucosa , n point Iikewlse 
agalmt pemielous anemia, On thi l whole 1 am inelined to ! vor the dlngncl'.is 
of IJprutl in view of the marked 10:'l1l of wciJtlll. PI 

DONE-MARROW !I DIE! 

Bone-marrow atudics W TO mude in nine of th t n cases that 
were autopsied. The findings varied markedly in various cases, In 
fou r, t he hone-ma rrow was completely aplastic and presented 11d· 

vanced atrophy of its fat. In two cases there Willi a co ditdon of 
moderate hyperplasia of all its elements In three cases, a mar ked 
hyperplasia WaS in evid ence and the picture wa not dis tinguishable 
from thnt seen in pernielous anemia, 

A studj' of the bone-marrow obtained by drill s of the tibia f rom 
seventeen living C8.5eS of sprue , has in genera l given similar results 
to those described uhnve. 'I her was complete IlpltlSia in seven : 
moderate hyperplasia in one: areas of hyperplasia in an aplastie 
bone-marrow in one; and active regeneration or hyperplaala in eight. 
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E videntl j' there are transitional stages in the pathology of the 
bone-marrow. Fairley and .Mackic ( ~ ) belleva there are three stages 
in the e rolutlon of the bone-marrow lesions. 

l I n .. r11 lace whore thll bua " 1Il rrow ehnngl'ft to minimnl KIIlI only 
Blight anemia. is present. .An intennediate .stage cha.racterized by byperpl~sia. of 
"a.rln1Jle tnten ty nIl culmlw.Ung ill 1\ ~IIIUtillU llkla to {MlruldoUJI nll(lml j 

there is collllidel'able l'edoc:tion io hemoglobin . nd corpuscles, the color-Index is 
high an d tho BnllmJn is deilnitel,. ml!galoeyeUe in type. The lnst, Btllgu 111 thlll 
of h;roop1a.&ia IIf aetllal npluin mlllrt commonly seen lit IlUlOP8~·.u 

plastic An(lmw.- certai number of eases of pern icicus ane­
mia run a rapid and progressive course, without remiss lcns ; and 
death oeenrs within a few weeks or months from the beginnlng 0 

t e atbtek, Instead of hYIJerplllRill of the bone-marrow there is 
atrophy or ap lasia. To these cases the te rm "aplastic anemia." has 
been given. It is a sub-type or pernicious anemia with identical 
clinical fcutu res, Ill: iept that it runs It more rapid 'our' , occurs 
in younger persons , th e color-index is low, and there may be leuko­
penia. 

Altho ugh aplasia of he bon -marrow is frequently found in ad. 
vanced cases of sprue, nevertheless the clinical p icture is entirely 
different from that of aplastic anemia. li'urthermore, the aplasia 
does not s em: to be It permanent st to, hut apparently is snsccptihl 
to regeneration under the stimulus of liver therapy. (See Case No. 
21320) 

TllX ItICSI'ONsr·j OF SPRUE CASES TO LIVEn TltEA.'l'!1EN''I' 

Liver tit rnpy iH Introduced in thls paper not only for the infor­
mati on that might bo gained from our experience concerning the 
response of sprue cases to the usc of liver, but particularly as a dif­
fer enti al poin t. between tho two disen ()11, Inasmuch ns li ' 01' hl consid­
ered specific f OT pernicious anemia. In order to properly evaluate 
the results obtained from the use of liver in the t reatment of sprue 
nd above 1lI1 to avoid the pitlnlls of inexperienee, I consider it in­

dispensable to be fully informed in resp t to the proper use of 
liver. I do not know of a better way of findin g this information 
than to glean it. from Minot's(C) studies nnthc use of liver in per­
nieicus anemia. I n Porto Rico the neral opinion ill that f w 
eases of sprue-only the so-called hyp erp lastic type respond to liver 
treatment. Upon quostioning my colleagues ith respect to the 
amount of liver used I invari nbly find that the amount preserlb ] 
is too small Liver extract and raw liver are rather expensive in 
Porto Rico herefore very few patients are ' able to continue til use 
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of either one lor 8 sufficient length of time. The)' either omit it 
altogether or take it at irregular intervals in Inadequate quantities. 

Thl. discovery or liver therapy was nul accidental but came to 
fruition through painstaking research whieh culminated in the ex­
perimenta l treatment by hippie and his eollabcm tors on anim n]s 
with anemia , with a die of liver, and the clinical applications of these 
principles to patients by Minot , 

Minot has shown that liver can benefit essentially all p tients 
with pernicious an nnia. The improvement is usually rapid and iR 
heralded by a shower of retieulocytes in the blood during the first 
two weeks of treatment. The behavior of th retlculocytes sugg<:'Sts 
that liver stimulates the maturation of the meguloblasts, Thereti­
euloeyt increase is inversely proportional to the height of the red 
blood cells. T'he peak of the rise occurs about nine or ten dnyn after 
treatment is begun. The rcticnloeytes return to normal in about 
sixteen days. Following the reticulocyte response there is a marked 
and prompt increase in red blood corpuscles. Arter two months I 
treatment th41 lwcnlge red cell count mny reach 4,000,000 or more 
per cubic millimeter . Minot. has proved that the red blood coun t 
may remain between four and five millions per cubic millimeter 
provided li n adequate amount of liver iH taken rlnily , A fall in the 
red blood cell count is usually acconnted for either by failure to take 
a sufficient amount of liver or by th e presence of the complication 
01' Infection. The symptcmutie improvem nt of the patient is par­
allel with the imp rovement. in t he blood. 

In Table 4 are given the results obtained in ten cases of sprue 
treated with liver tract. For comparison fi 'C canes trent d with 
sprue diet only and three cases which were transfused, are shown. 
Considering the fact that. in no instance was an)' case given more 
than thre vials of liver extract daily, which 1!; one half of tho 
ordinary dose recommended, the response has been sat isfactory and 
in some cases marked. Minot has shown tha when small amounts 
of liver ar fed daily the ticuloeyte response is slight. By inereas­
in the amoun of liver it i:;; possible to produce II second rise of the 
reticulocytas, This circumstance suggests that liver given in small 
amounts rna}' produe slight chanReR in the bone-marrow, hut thnt 
the dnHy dose is inslltficicnt to cause a complete transformation of 
the hone-marrow. The cases which were treated with sprue diet 
only showed no appreciable ehanges in the blood flndinga. Repented 
t ransfusions will undouhtedly ben fit the cases and may be a life­
saving procedure., Th~ improvement however is only temporary. 

In Table 4, !llX eases of sprue! ar !lhowll that have Ilkl'n Iiver 
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rOT' a per iod of six months or more. In spit e of the fact that three 
of these cases have taken liver poorly the avera ge red blood cell 
coun t has remained within normal limits and the clinical improve. 
rnent is in every way comparable to that expected of pernicious 
anemia. 

U..liIT6T~".TIVm OASES 

.. C41l6 No. SlseO.-Fcmnh:, .mite, agu 42, entered tho ho pitnl De ('~mber 2. 
1929, lind w:L'I discharged J nnunry 10, 1930. 

Ollie( ClImpkllM: Dimo"" in cpigtltltriUUl, wellku I, .woUiD ~ of the lowel' 
axtremitlus, pain under th steruum nnd vertigo. 

DfIM!t CHId LlO rs«: Patient: Wlllj lu Rood hco.lth llllUlllu o ut eix month" pru\'i oLitl 

to t"Ilkanc:s to the 110 pital when Mil bCf:'fill to have ~ore tongue and dbnhea 
\'I'ith f requent water,)' llnd foul t1 loolB. BoOll ah stl.1rlllu to to \ etghl. rnp ldly 
I\TId had diuy Bpel1B. H er condition m.l"lInll! " '0 C lind II milS unable to ea t 
\ 'cry mucll food on account of eplftas tr ia distres s ani} dlarrhen. Dllring th a next 
£0\ mODlh hcr gl1l1tro-lntefttitl I "ynJl)lolll Illbsi rled hut aho rew weakllr 81111 
W('JBkIlr. 

PliYJllt.lQ r c:ta mlnatlolt: Pot Cllt I II Inl(lc11 ""1; 1 woman wHit n tJull C!.%lJrL! lou 
on her face and Iamoa-tlntcd llkill. 

7'ollguc: Papillary atrophy nnd glo!!8itill. 
.:1.b<l&mr,,: Dil'ltendflrl with 1fa5 IIJ:ld ow O\ 'bat tender t o tli'cl' palpn ticn . 

LiTEr and spleen not palpable, 
N~IIr'C)m lUl clllar: RBflnClI not Iil"lt • 

Liboratory Jindfll gs : Urinc, negatire, Blo od count.: Hgb. D. 20 per cent. 
RM eel 0.711. While C!l!lI count 3,200. P nlym0'llhIlDue1C'an1 [;3 pcr coul i smal l 
mononuclear cells 45 per eeut ] eOfli ll~pl)i1e6 2 Fer «-nt. 'rbue 'mire ten nucle ted 
red ~Ih soon in countin g 100 eells, Markell ncllromlll, polkil ocytAllli'l and unlso­
1:,)' t 0 111• 

.Bone·Marro stt«nes: On Deeember !I, 1929, a. bone tre phlnlng wns done nd 
tit htltllt·muro\\, w seut to the I'nthnlogicnl llep.1ttm .lIt of Ibn SchlJClI oJ: 
Tr opical .Medicin for csamlnadou, The report was all follo'l'l'S : H'fhe bone­
msreew 11l1!lilltlS practically nf latty tlssue II d bnt n tew mall grnuI111 ot blood· 
t orming eells, especially myl!I~·t{'S , are aem. Th e blood VCS$lll ll a re engergod 
and pllu cd with \ hat nppeare to be blood platelet>!. Diagnow : .A.p1ILslie bon e­
mIllTrOw. " 

Nine days later, December 18, 1929 anot lor specimen of hone­
marrow was sent for study , meanwhile, patient had been given three 
vials of liver extract. d Hr. Report is as follow8: 

liThe bene-marrow i8 vcr. hyperem.le and eellutar. .ln n. Lorge ~ roUP 8 ot 
red blood cells in dilfercn 8tagcIl or cle veloplUeut, nor tnebla ~ lid CSIIIlc:iaU)' 
megaloblaste, are seen. Yyeloqte$ and subsequent stages of leukocytic dC!\'cl· 
OPIlICllt r: colupa rllth'cly se ree, TIH! ouls rmll ling r"/1m' IN rnn 11:'0" nnmbr.r 
01 megaloblasls, many of which show -rery I:u ge nuclei with relatively Ilttlo 
chrom tin. ~Utlll ic. flg llr of mcgnl obl:lllt ~ cnu occll!IlolUllly 00 deui ouatrut ed. 
Megalocal'ioqW-s 3 1'e rather numerous. Diagnosis . HyperplMtic Doue-)!lifTOW 

(pemleloU! anQD1la) ". 
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Remarks: This ease illustrates the t act- that ap lasia may be only 
a functional awl transitory ccmtliUon o[ tb _bone-marrow, susceptible 
to llOtivitJ' wh~ properly stimo l"atecl b~" the usc of liver. 

II Cr)$e No. 18617.-Malc, hite, age 58, e nt er ed the hosp ltal Sl:'llt'i!wb er 2.'), 

1927 heeause of ext reme weaknees, pallor, shortnJ!!!I of brellth and dllm'hea nItu· 
nllUug mtil ll:olisti Jl:lUlln , H u hn'l been l' !! (' cirill~ tre.'1tmcnt for apruu fOT fuur 
yeani previ ous to admission. On entruuec tbe h!'IDoglobln W~l ll 03 Jler eent n., 
rl!d 111000 cclt Clluu t 1.7, whitll blood 1.'1111 count 6,650, clor-inrlr lit .1 .8. Theru Wli B 

'" modenlw degree of anisol.'ytusis nn d p oikiloeytosi B. 
2'rm hlltnt: 8pl'uI' diet nllll II tr nn t \l.ltlOIl or 2,'m ~ .I'~ or h lelllll. C:uo wm~ 

di aeblll'ged three weLlU after admlmon, Illi ghtly lmprDveJl . 
On Feb1'1l1iry 'i, J 92.9 putlen t at! 11ltuiD IlllmUlt'Cl to tiLt! hO!l]lltnl tor thl' 

Iltllne conditi on . fitl.tl:loglobin " ' 15 48 per eun t, re o blood cells ] .3. eolor -tndax 1.8. 
Blood ehanges were marked an d twu 1Il('g:llohl $.il t ~ wer e ,; UI!l1 In ~UllUu A" Jon 1'1!11J_ 

Tr MlfM llt : I:l llr ua el iet nnd tlln:C na iR uf liver f)'~ rfIc l c1nil:-. rll tient. Idt 
th e h ospital three weeks later with 55" pel' ~.n t hemog lohin, red bloocl culls :!.1 
luul a color·illllc:x oJ: 1.<1. PnUcnt T~l11nlr, U rait'ly '1'1'1'11 ror II 1II'rioc1 of 1. -II )'('l1U 
by t he use of small amounts of liver uc:cKl!ion:l lly. Ou M:l1"ch 13, 1931 hill 
h.amoglohin n!l: 37 pe r eent, red eell ~,. ,. t U!:. enler-Iudex J.5. PIlUCILt. lfllli 

tillm pnt on tIlC Min ot and !lturphr « ) diet lind l\dn~ tu take a t least six 
viah oj' liv er ext.mct dnily. There was a reticuJot!yte roapont;{! of 9.2 p" r j'cn! , 

Witblll n p etiolI ot ll4!"en t'I'C!c](mtilt' lClll eell ennut inercnsro, t.o 3.9 per Cfi!~t anAl 
hemog lobin 80 per eant, enlor -IndexL There \'fall m.11'ked ~~I improvemen t," , 

. , CtJ.lla _ o. M.HO.-F clllnl, whit e , ile -1 1.1. lulll h:",1 Ill'rull , i ll~ ltl~. Hl' r 
chief eemplain ts weXp. marked weakness, pallor and vomit ing . In .July 1927 
patien t Wil.li 1I1lm1tti!d to th u h(),;jl)itn l f ur trnn lll' u"hlll. lit nlogillhiu not! :l7 I' llr 
C Cln~ nod «,lis 1.2, l:olor-imlpx 3 +. J10Irnlorpb on1J eI~luli 42 per cent. smn ll mono­
nnelears 37 per eeu t, large muuun uelears 110 per eeut, 

P.l tl ont rem:dnt..l in fo.ir 1r g ~l oo healbh uum SClltemlM!f 1930 mum she hnd 
Q recurrence of symptolll!L Her eou dltion becauiu rapiO ly worse a nd sh u Wll.! 
1l:l1Jlb l IJ to I ' il her berl h r.R~ ot w," kne nnd l if O tratlou , On Deeemhsr 8, 
11lllO, he r blood eell count l'rllB II !! t ollows: bi.'1IJoglobin ·18 per eent , nod eells, 0.11, 
1.'0101' indc.x 1. At Ulis time PI! Wll!I put rill tilt! Y1Jlor-/lfurh)' tUct tid g lvull 'Six 
\'1 of li Vf>I oxtmct dail)-. Tb el'e wall n reticulucyte r eRJIonRC of H .ll rer een t , 
Im.med.iately she llhowed signs of improvement 1Ull1 !Oon \T!l.1l able to leave htll 
h~ , On F cbrll ry Ii, Wal he \\"1\8 :Idmittcd to tbe hltJpltnl J11Ic1 oJ!t'fll.ted on 
f ar empyema of ti le ~U·bladder. In spit<'! of th e ~1()usneRs of th~L op_Ll rat1on 

nlld t.hCl lIt:uto hl!murrhllgic tlllphriti whi~h cl'\'llloped:1 u ~olllp l h:nt i c ln. thl: 
patient made an nn~!\'IlI1t!ul Teco~cry l!$Cl:'}lt fur u slight lI1enla l di s turbHnec. 
She lett til e h(),lpitnl three ",cub nt!h!t Ilc.h tlb lll nll willi n hCJ11luglobin of i}11 l .ur 
ccnt alld l\ red blCHld r.cll count of 1.6. Sincs 1eavins:: tiro ho! pital p:ttllffit has 
t.a.kel) l!\JI: Ti ..,lfl uf liver e~tx a d llAl1y . 'I'hcre.! h 1\ IWOt'!1l Jl 1lI rkt·f1 iUlI' ro\'I!U1Cll t 
if! tho clinic.: 1 PI)"IIllllolUB, the &Ilrc tongue Itnd the dinrrhl'.8 hl\\'i! di s.:lppcarc!d. the 
icterUll .ilJ.de1!: hll4 n>f.Utlled. t.o nunucel, the l~oUlJ le lla ll l.' C 1ms. LeCOllle rUtM~' > ih e 
nPl'Iotl tu J l'nv('n o ll~ a m) ehtl bnPl IfUlllccI IJO l'~l ulllI Il in m-oi,ghl. TIlc lllli t h1uo~l 

eount. taken on l iay 15, 193], jJhom~d llemoglolJin SO per cent, mel blood ~e11ll 4.2, 
(':Olof ·1 dex .!.IlJ. Th ~ hll lludllUtloll! nnd lhlJ Men nf. I't'r " ution \\'11 ~'h 110 den;!I · 
oped during her &ffi) ' in till;! hosVital di!l.'ippearcd WJl l:'1l t he red cell coun t reached 
6-,5 p er ecnt.' , 
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Remarks: Sprue cases r espond to liver treatment satisfactorily 
and in identical manner to eases of idiopathic pernicious anemia pro­
vided large amounts of liver arc used. Experience shows that these 
cases require twice the dose to th at of the ordinary type of per­
nicious anemia. 

DISCUSSION 

As early as 1897, Thin (1) commented on the similarity of sprue 
and pernicious anemia and reported a case of sprue which was di­
agnosed perriicious anemia by a physician in London. Eldersf") 
who has studied both conditions th oroughly has come to th e conclu­
sion that sprue and pernicious anemia are deficiency diseases and 
they have so much in common that it is difficult to accept a dif­
feren t etiology for them. In 1918, Tolen (9) sta ted 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 fro m pernicious anemia j not only that , but 
practically every sign and sympt om of pernicious anemia including 
diarrhea and soreness of th e mouth. Vaidya(10) , consulting pathol­
ogist of the Bombay Hospita l agrees with Elders that both pernici­
ous anemia and sprue are deficiency diseases and the deficiency in 
the food is for the gr eater 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 sprne is well-nigh au impossibility and this feeling is fur­
ther strengthened by the fact that clinically, hematologically and in 
treatment response, the two conditions behave alike. In America, 
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 (11) writes as follows: 

"Evidently pernicious ane mia an d sprue are closely related, so much so that 
a patient may be diagnosed sprue by 'invcatignto rs interested in that disease and 
a short time thereaf t er , in ano ther clinic interested in pernicious anemia the 
same patient may be considered as enti rely typ ical of that disease. Again, a 
patient may be consid ered as having spr ue an d a few years later will appear 
again ill the office of th e same physician with changes so characteristi c of 
pernicions anemia as to lea d to a poesib le change ill diagnosis from sp rue to 
pernicious anemia.') 

Wood ( IZ) 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 Monilia psilosis in his 
pernicious anemia cases. Ashford(13) has stated : 

. , There is one much neglected subject for th e future study in sprue, the 
blood. Even yet I confess myself unable to make up 1lI~' mimi Il l! 10 what 
relation sprue bears to an anemia , pernicious in all but the name, and apt to 
be associated as it is with achylia gastrica. That a large number of eases of 
sprue die with a blood pi cture in distinguisha ble from tllat of pernicious anemia 
is incontrovertible." 

Baumgartner and Smith f'") 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 is accepted as R 

necessary observation in the diagnosis of pernicious anemia then 
only five of their sprue cases could be consider ed pernicious anemia. 
li'airley and l\fackie (l O) having studied a series of sprue cases at 
the Haffkine Institute in Bombay , came to the conclusion that .spr ue 
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 spr ue 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 cases of pernicious anemia. In 
regard to the nervous sympt oms as a differ ent ial point it may be 
stated that Panton ( 8

) and his colleagues found numbness and ting­
ling in only 18 cases out of 117 cases of pernicious anemia. Elders f"), 
on the other hand, has r eported cases of sprue with ataxia, anesthesia 
and neuritis. Ashford has reported sensations of cramps and numb­
ness in the lower limbs of some of his sprue cases. In our ser ies 
of 75 cases we had one case of transverse myelitis. 

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

REMARKS 

It is peculiar that sprue is a common disease in the tropics 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 Monilia. psilosis is a constant find­



160 PORTO RI CO JOURNAL OF PUBLIC H EA LT H AND TROP. MEDICINE 

inrr in sprue. Wood ha fou nd M(milia psilosis r egularly in typical 
ca es of pernicions anemia. This finding is in favor of a common 
identity of the two condit ions. In pernicious anemia the achyl ia 
gastrica and the cord symptoms occur ear ly in the disease and seem 
to be closely related to each other . I n prue, the achy lia gastrica 
and th e cord changes occur late in the cour se of t he disease. Should 
these differences be considered so important as to j ust ify the belief 
t hat th e two diseases are different entities? 

OONCLUSIONS 

At present it is not possible to definit ely state that pernicious 
anemia and sprue are t he same or separate diseases . There are, 
however , sufficient points of similarity in th e clinical symptoms and 
signs as well as in th e blood-picture, pa thological findings and re­
sponse to liver treatment, linking the two conditions IlO closely to­
gether as to just i fy the belief that the t wo are manifestations of a 
common etiological factor . Un questionably there occurs a gradual but 
defini te transitional stage in the cour e of sprue cases when the pic­
ture of sprue fades away and that of pernicious an emia appears. It 
is a common expe rience to see cases of sprue reach a st at e when the 
acute gas tr o-intestinal symptoms, such as sore tongue, diarrhea, ete., 
subside or practically disappear but on the other hand symptoms ,1£ 
anemia become more marked, the patient finally dying of typical per­
nicio us anemia. I t is at this stage that we must stop thinking in 
t,erms of sprue and conside r the pati ent a case of primary anemia 
and as such give him the benefit of the Minot-Murphy diet and liver 
extract. 
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T ABLE 1 

TABLE SHOWING DLOOD CELL COUNT WITH AGE AND SE X I N 70 CASES OF SPRUE 

~Lauco-DiJI- Count 
.. " .. 

Ug b R.B. C. Color White ] 0=.ao[ i~ No. Age Sex ~ per Index cell "'~ j ] 
cu. count Lym- Eosino- :!!!l:j ~~ -gil1'1 " 

mm. Polys pho philes ~ .. < ii' ~ a Z~ ----I-- - ------------ --- ­
I .. . . S6 F 75 3 . 1 ~ 1.2 6100 69 ~ 28% ~ - ­+
2. . . . 30 F 48 1. 9 1.2 ~ 62 37 1 ­
3. •. . 33 M 60 2.2 1. 2 7600 70 20 1 ­
4 . .. . 20 F 60 2 .4 1. 2 7300 81 13 2 i 1 -

- -­
5. . .. 10 1'.1 00 2 .9 1. 3600 51 37 13 - - - + 
6. • . . 65 M 40 1. 8 1. 1 5300 41 56 1 - . 
7.. .. Z1 50 3.1 .8 5000 60 35 3 - ­
8 . . . . 43 .F' 60 3.3 .95 6100 52 38 7 

+
- ­

9. . . . 35 F 65 2 .9 1.1 4200 61 36 3 i i + ­
10. ... 55 F 60 2 .4 1 .2 5900 79 21 1 - - - ­
11. .. . 64 F 4() 3.0 1. 6400 61 36 3 - ­
12. .. . 44 M 60 2.6 1.1 5900 67 36 3 ­
13.. .. 44 M 72 2. 9 1. 2 4800 72 27 1 - ­-
14. . . . 23 F 45 1. 3 1.2 5900 60 38 2 + +
15.. .. 42 F 90 3.7 1. 2 2600 77 19 3 - ­
16.• .. 29 F 55 2.5 1. 3500 40 53 7 - - ­II 
17. ... 45 F 55 1.9 1.4 5400 IJO 47 3 ­
18 . ... 21 F 30 1.1 1.2 5000 60 40 4 ­:I: :I: 
19.. .. Z1 F 80 3 .4 1.2 %00 50 47 3 - - - ­
20.... 52 M 30 1. 1.5 1950 72 25 2 

!
+ -

+ 
21. . .. 28 M 25 1.1 1.1 7600 52 41 6 - ­
22.. . . 28 M 60 3 .6 .9 7600 54 36 2 - ­
23• •• • 58 M 63 1. 7 1. 8 5650 15 83 1 
24.. .. 66 M 48 1. 3 1. 8 4500 62 23 5 ­
:15.. .. 40 F 20 .68 1.47 1300 55 39 2 
26 .. .. 50 M 33 1. 011 1. &6 3200 48 48 .5 1 ! i :I: 
27.... 58 M 40 1.8 1. 1 6250 62 31 6 - ­
28.... 32 F ·96 .9 1. 44 5800 54 46 . .."4" + ­
29.. .. 50 M 50 1.8 1 .4 3800 50 45 - ­
80. ... 49 M 50 2 .1 1.2.~ 5100 38 58 1 - ­
31.. .. 58 F 50 1. 6 1.56 IlOOO 66 33 7 ­

II 
­

32.. .. 59 M 60 2 .4 1.25 &600 60 34 4 - - - ­
33 .. .. 52 M 20 1. 5 I. 8100 60 30 4 ­+
34.. .. 45 F 45 1.8 1. 25 4250 30 156 2 - ­
35 .. .. 211 F 40 1.9 1. 05 8000 47 48 9.5 - ­
86. .. . 40 M 25 1. 1 1. 1 3600 72 22 2 - ­
37.. .. 45 F 45 2.5 .9 4400 34 57 1 + +88.. .. 50 M 50 2 . 1. 25 7600 65 30 3 - ­
39.. .. 35 F 50 2 ,25 1.1 t600 50 43 1 - - ­
40. ... 60 M 38 1.85 I. 2IIlOO S!i 52 9 - ­
41.. .. 47 F 30 1.55 1. 2500 'Zl 71 0 t - ­
42• . • • 40 M 60 2 .6 1.15 4200 40 56 2 - - - ­
43.. .. 47 F 35 1.4 1.2 5100 40 til 2 - ­
44... . 42 M 4() 1.6 1.25 3300 46 51 1 - ­
45. .. . 44 l' 33 1.5 1. 12 2000 45 50 4 + ­
45.. .. 57 F 60 3 .7 .81 5400 46 49 2 - ­
47 .. .. 53 M 70 3.5 1. 5080 55 42 1 - - ­
48.. .. 45 F 37 1.2 1.64 4100 62 36 2 - -I i 

+
49 .. .. 59 M 60 2.4 1.25 6500 60 34 4 - - - ­
50... . 116 F 37 1.4 1. 3 4000 56 43 0 
51.. .. 40 F 20 . 62 3000 68 28 
li2. ... 62 M 30 .6 s.s 4000 40 53 2 
53.. .. 65 1>1 32 .79 1.1 3000 40 57 2 I i­~4 .. .. 58 M 32 .45 4. 3000 62 35 2 
55. .. . 64 ~' 15 .88 . 9 4000 70 28 1 - +­
56. . , . 63 F 1iO 2 . 1.2 5000 56 36 8 - ­
57. ... 42 F 12 .61 1. 5 4000 60 24 
58.. .. 45 F 47 2 . 1.1 4000 70 28 2 -+ +­
59.. . . 30 F 65 3 . 1. 1 5400 64 32 4 + ­
60.. . . 38 M 35 1.6 1 . 3300 4.2 58 2 - ­
61 . . .. 26 F 55 2. 5 1.1 5900 73 21i 2 - ­
62.. . . 42 F 20 .79 1. 5 3200 63 45 1 - ­
63 .. .. 50 M 30 1. 1 1. 3 4500 42 56 2 - ­
64.. .. 54 F 25 1.1 1.2 3600 40 57 1 + ­
65 .. .. 49 M 48 1 .3 1.8 4100 53 43 1 - ­
66 .. . . 39 M 60 2.4 1. 2 5000 67 32 1 - ­
67 ... . 61 F 65 3. 1.1 4800 50 46 S - ­
68.. .. 45 M 55 2 .7 1. 3700 41 1i(I 1 - - ­
69 . .. . 44 M 15 .88 1. 3000 36 60 2 
70. . .. 38 F 65 1.6 1.7 5200 48 50 1 t :I: t :j: 
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TABLE 2 

CLINICAL SY ~rPTOMS PEOULIAR TO P E R:-<IC IOUS ANE MIA AND SPRUE 

.!!l g
.<:I.r:; ti' .. ~ t" 0 .. ]@ .. .. ;g~<I 0'; a .<:I .S "0 ;; o~ 

~ ..... :::§ .. I:: ~ :g '"s .. :>. !l:	 ~ .. e<0 .. gj" I:l .§ 0 ~,",8 8 '0 >. ..~"­~ ~ 0- I:l 0 Po; ...:I r>l I'-, Z;:,."" ---- - - - ----- - --~ - ­
Pernicious 41-45 723M . 100% 6ll:' 42% 4<K 35% 15% 62% M% 79%
 

Anemia 343F 38%
 
1, 200cases -----I---- - - - --- - - ­
Sprue 60cases.. 43	 32M 100% 80% 78% 7$-8OS !()-15% lOS 95% 60% 40S 

38F --- - - - - ----- - - - - - I-­
.4.dvanced	 Numbness 

Sprue 15M lind 
20 eeBeS ...... 44 5F 100% 70s 40S 4()-~ lOS lOS 8O't 75% 100% tingllngm 

TABLE 3 

LABORAT ORY FINDINGS IN PERNICIO US .~N EMI.4. AN D SPRUE 

Poly ­
Hsmo- Red Color White m orph o- Lym pho Eoslno- Achylia 

_-____ globin ~ Index ~ nuclear5 ~~ _ 

Pernicious 
Anemia Dim . Inc. n.+ 

1,200 cases 2- 1+ 95-100% 

Sprue 60 cases•.. .. 1.8 1.2 6,490	 2.7% 

Avanced Sprue 
2() cases 31% 1.4 1.1 4,200 2% 
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TilLE 4
 

CASES TREATED WITH LIVER EXT RA CT AT TH E PRESBYTERIAN HOSPITAL
 

Case Ugb . R .B . C . C. l. R et . Remarks 

On entrnnce.. . . . 15J .58J l.5J The slight response in the re t. coun t Is In --------- accord with small amount of LE 
19886. 2 weeks with
 

:aJ ee, LE da lly 40 1. 1 1.4 4 .1~
 

On entrnnco. . . . . 48 1.3 1.8 0.2 A sligbt ret . response, yet the R.D.C. count --------- was almost double In 18 daYB 
al282 . 18 da ys with
 

300gms , da lly . 65 2.1 1.3 6.8
 
== 

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

22156. 2 mon ths with
 
300 gms. dally . 48 2.3 1.0 6.4
 

------= . On ent rance. . .. . 28 1.2 1.1 0 .3 Ret . count reached ~k in 10d:r' Mark­-------- ed Improvement oth clinic &: blood­
!OH2 . 3 weeks with symp,
 

300grns. da lly. 55 2.8 .U8 12.4
 
- - -	 =­= On entrance.. . . . 30 1. 1.b 0.2 Peak reached in four days. Patient de eid­--------- edly Improved. 

202Gll 3 weeks witb
 
300gm s. dllily. M 2.3 1.1 12.7
 

On entrance .. . . . 25 1.1 1. 2 1. Pea k of ret. ct. was reached on the6tb day.---- - - - - - I.E omitted yet R .ll .C. ct . went UP. 
20378. 2 weeks with
 

300gms. dllily. M 3 .2 .9 26.6
 

CASES TRE.-\.TED WITH SP R U E DIET ON LY VA Li ver E xtra ct ) 

1.2	 Patient's general oondltion improved but 
--- cell count remained the same. 

20170. 6 weeks with
 
spr ue diet .. . .. 55 2.6 1. 2 .
 
on_- l~~I~ 

I 
On en trance.. .. . G5 3.0 1.1 Slight improvement. _ .­

~19 . 1 week witb
 
sprue diet ..... 65 2.8 •9 6 .
 

On entrance... . . M 2.7 1. Admitted for dlag. only.- - -I--- ­
22468. 2 daYBwith 

300 gms, dally . 50 2.6 1. 2. 

On entrance... . . 15 .8Il Did not recei ve L E Of tram. Blood plo­--------- ture sllowed marked changes. Bee au­
20051. Died 4 da}"S topsy 

alter admss... . 

On entrance . . .• . M 1.6 1.7 !:Ulghtlmpro fement 

19457. 9 weeks with 
sprue diet .. . .. 50 2.1 1.1 

CASES SH OWI NG T H E EFF E OT OF TRAN SF USION 

On entrance.. . .. 63 1.7 1.8 W lIS traDS. once, receiving 250 cc. of blood - - - - - - --- R .n.C. count remained tbe same. 
18517. Rigllt alte.­

transfusion . . . . 47 2.2 1. 

On en trance. .... 10 .66 1.1 0.1 Improved 

22438. 40 day. with 
sprue diet & 
2lraus. (25Ore ) fO 2 . 2 1.1 10.6 

On entrance.... . 25 .84 P at ient showed marked Improvement elln­
- - - ------ lenlly 85 well as hemlltologically. 

18m. 7 weeks with 
sprue d iet & 
Hrans . (25000) U 2.8 



- - - ------
---- ---

- -- - ---

- - -------

- - -

165 PERNICIOUS ANEMIA. AND sPRUE 

T~aLl! 4-Contlnued 

CA SES T R E ATED WITH SPRUE DIET AND LIVER EXTUACT 

011 entrance. . . . . to 1.4 1.4 

21172. 1 month "' lIh H~hest PfBk In ret. occurred siI d"n "rter 
sprue die t .. .. . 45 1.5 1.5 2. E W!iS started, Marked improvement 

1 month with� 
Ii V6f er tc. . .. . . 75 3.5 1.0 16.7� 

- -- = 
On entrance.. .. . 45 1.3 1.2 2. 

21468. 2 months with 
spm e di et .. . . . 45 2.3 O . ~ Altbough the ..t. nlllPOnse was DOt high- - - - -- - - - the R .B .C . showed marked improve.

I mont h with ment. 
300 IIl1ts. da lly. 60 3.7 I. 7. 

=====­-== = 
On entrance.. . .. 60 :U 1.2 .3 

21294. I~ mont h.' with Case showed m81ked Improvement. Ret. 
sprue dle t. . .. M 2.7 1. 1 2. response iIIvene proportion 10 red clils. -2wooks with 
300 gms, dally. 70 8.4 1. 8. 

= = = -=.....~..:= 

0 11 entrance... . . 20 .79 White. 1. --- -- - --- Bone-marrow WlloS repo rted as being g~l&tic . 
ct . With LE treatment patient sowed 

21320 . 3,200 marked improvement, Second speer­------ - - - men or bone-marrow taken ~ dan alter 
4 weeks with Wbite. LE was given, ..,," reported lIS llipu.

300gms, dally. 48 2.7 ct . 19,7 pllUtiC (pernicious anemia.) 
e,400 

TAR L E showing tbe rll.te or increase or the corpuscles or slx private paliants whose red blood celli! 
...ere below I WO m llltens per cub lo milli metsr " 'hell they were placed 00 Liver diet and wllo ha ... takell 
the loll amoun t or liver extract : 600 grams dally. 

Average Red Blood Coli
TIme or observatioll COUIltill millions 

per cubic millimeter 

Before diet begun .. 1.4 
After d iet ta ken about one month . 2.9 
Alter d let laken ab out two months . 3.4 
After diet tak en !rom four to six months . 3.9 




