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The Prothrombin Time in Tropical Sprue' 

Ai" Ai"A I,ySIS OF T II IH'I'Y CASES 

By R S. DI AZ Y IUVEH A 
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T 
HAT HI~)I OIW II AGIC te ndenc ies arc qui te ra re in t ropica l sprue 
is ev idenced by the re port of SI1{ITez.2 U p to the p resent 
time no calculations of t he prothr om bin t ime in this co ndi 

tion ha ve ever been made. Butt et al ." rep orted t wo cases of non
t.ropi cal sprue in wh ich the prothrombin ti me was prolonged . 'r,her e 
were no hem orrhagic tenden cies in t hei r cases , but th ey are 01 the 
opin ion that fatal hemorrhagic di a t hesis may occ ur in the p ~'e~ence ~) f 
sprue , an d th a t. the phenom en on is dc pendent upon a deficiency III 

vitamin K a nd a hypoprothrombinem ia, Fnnconi' h as s ta te d t hat 
in cases of coeliac disease in ch ild ren t he re is a t enden cy t o b leed, 
and this findi ng is expla ine d by the abno rma l or deficien t absorpti on 
of fats encountere d in t h is di sea se. H e noti ced a prothrombin de
ficien cy as well as prolon ged coagulation in h is cases and suggested 
th a t this is due t o a v itamin K deficien cv. A few mon ths later 
Engel ') re po rted si mila r findings. Allen" enco untere d a case of n on
tropica l sprue that sho wed ecc hy motic areas a ll ov er the bodv as 
well as a mcl:rorrhagia . The prothrombin t ime was marked ly pro
longed , and with t he ad ministration of vita min K t he patient' s 
hemorrhagic tenden cies were corrected , th ough the respon se to ora l 
and parenteral vitamin K and its substitu tes was v~'r ~' s ~ow, sug 
ges t ing that t he prothrombin deficien cy was due to lInpm rmen t. of 
t he hepatic ela bora t ion of prothrombin , as well as to poor absorpt ion 

of vitamin K bv t he intestinallllucosa. 
The ev ide nce at t he presen t time as to t he sites of absorption of 

v itam in K from the gas t.ro-in test inal t ra c t is sca rce . I t is kn own 
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tha t it is read ily abso rbe d through th e je jun um, th ough it is doubt
ful wh ether it passes t hro ug h til e gast r ic or co lonic mucosa . 

The pred ominance of intestinal sy mp to ms in t rop ica l sp rue at 
tructed th e atten t.ion of ea rly investigators to th e gus tro- intcs ti nal 
trac t. Brown' described sprue as ' bein g a chron ic, progressi ve, 
subac ute influnun uti on of th e gas tro- in tes ti nal mu cosa of a defini te 
type, followed by degenerati ve and destru c ti ve changes in th e af 
fected tissu es. F aber and -Iusti, nevertheless, conten d~'d that th ese 
changes and the destruction of the villi were t o be interpreted as 
pos t mortem phen omena . SU{lrez' observa tio ns" in a case of se ve re 
sp rue whi ch was submitted to an exp loratory laparotom y were : 
" T he re were var ia t ions in t he ca libe r of th e in t est inal loops, as well 
as a t rophy and dilat. a ti on of the sma ll bowel , rendering it almost 
diaphanous. " In hi s op inion, permanent gas t ro- intes t in al dam age 
occ urs in t ro pical sprue, especia lly in olde r individuals, and in those 
eases unreli ev ed bv liver therupy . .Macki e, Mill er and Hhoads? 
have described cha racter ist ic roe n tge no logic find ings in t he intestine. 
R odrigu ez Oll er os " and H ernand ez M orules '! ha ve found an atrophic 
gastriti s presen t in t he grea t maj ori ty of t he cases of tro p ica l sp rue 
wh en exa mi ned gns t roscop ica llv , and H ernandez M ora lcs" h as en 
co untere d a trophic rectosigm oidi tis in a ma jo rity of t he cases exa m 
ined protoscopi call y . 

There is no douht tha t the absorpt ive power of the intestinal 
mucosa in trop ical sprue is impaired . This would expla in the flatness 
of the glucose to le ra nce cur ve when t he glucose is adm in istered 
per as, Besid es, t he red uction of plasm a prothrom bin in the few 
cases of non-tropi cal sp rue th at have been reported p robably 
depends up on th e impairmen t of a bso rp t ion of vitamin K. 
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sprue that were admitted to th e Unive rsity Ho spital of the School of 

Tropicall\ledicinc. 
The thromboplastin used was freshly prepared from ma cerated 

rahbit's brain. This subs tan ce was stan dard ized so that th e pro
t hromb in t ime in normal contro ls was around 1'25 seco nds . The 
test was ca rried out in a normal con t rol before ca lcula t ions on th e 
pa tients in qu estion '....ere perf ormed. The formula used by Smith 
et at. was used for furth er det erminations, thus: 

Clotting Activity = Clott ing time of normal control X 100 

(In percentage of normal ) Clotting time uf patients' hlood 

All patients were t ested sho r t lv after adm ission and befor e the 
administra tion of liver th erapy. Onl y those who presented a pro
lonzcd prothrombin time were retested bef ore discharge. 

There were 24 femal es and (j mal es in our ser ies, th e ages ranging 
between 15 and 55 years. All patients belonged to th e white ra ce 
with the exception of two, of which one was a full-bl ooded negro and 

th e othe r a mulatto. 
The duration of the disease varied bet\veen one month and seven 

vcars with an ave rage of 1.5 years. 
. The outstanding sy mptoms were diarrhea, gloss it is, an d flatulence. 
All pa t ients had lost weight, eight of them being in a sta te of ca
chex ia. The most prominen t ph ysical findings were malnutrition , 
pal eness, a tro phic gloss it is, and visibl e peristalsis. N one of the 
patients was desp eratel y ill on admission. N o hem orrhagic tenden
cies were enco untered in any of t he cases. 

The clini cal diagn osis of sprue was confirmed bv the presen ce of 
hyperchromic macrocy tic anemia, a leucopenia, a fl <~t g l.u~o~e 
tolerance test , an atrophic gastrit is, and an a trophic recl oslgIllOl(htls, 
and eit he r achl orhydria or a definite hypochl orh ydria . 

As complicating factors we found six (20%) uf the cast's with a 
posi ti ve Kahn rea ction ; twelve (40%) suffering from intestinal 
parasitism , of which six (20%) had hookworm ova in th e stools, 
whil e Iour ( 1 8 . : ~%) were suffering from intestinal schistosomiasis 
mansoni. One of th e pa ticn ts was am icted with bot h hookworm and 
ochi s/osom a 'I//w /son,i infestation. 
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Tesls jor Ilemorrhuqic Dia thesis: 

Clot retraction : We perf ormed this test in eigh tee n «()O%) of the 
cases. All showed normal clot retraction in four 
hours . 

Blood calcium: All seru m ca lcium est ima t ions in t wen tv -onc 
(70% ) of the cases were within th e lim;'ts of 
normal. 

Frngility of In fifteen (50%) of the cases in which this pro
cry throcv tcs : ced ure was practiced, no noticeable abnormality 

was enco unte red. 
Tourniquet test: Nega t ive in all thirteen (40%) of th e patien ts 

in which it was performed. 
P latelet coun ts : Were within normal limits in all tw enty «()6.()% ) 

of the cases in which the counts were made. 

The prothrombin time varied from '2 1;i to 4S seconds. Seventeen 
(.'5 () .6%) had a prothrombin time of :30 or more seconds, whil e in 
only five (16.6 % ) was it prolonged ab ove 40 or more seconds. 

Clott ing ac{h it!} i n percentnoe of normal: According to Smith et al. , 
when the clotting activity is below 70 percen t of normal the case is 
suppose cllv in the danger zone of hem orrhage. Nine (30%) of our 
cases were within the dan ger zone of hem orrhage. Three (10%) had 
a percen tage clotting ac ti vity bel ow 60 percent and in six (20%) it 
oscilla ted between 61 and 70 percent. Nineteen (63.3%) presen ted a 
percentage dotting ac tiv itv below SO percent, whil e in only eleven 
( : ~ 6 . 7%) was it ab ove this figure. Of the nin e eases in which the 
prothrombin time was 40 seco nds or above, and in whi ch the per
centage clott ing ac tiv ity was 70 0 1' less, there were three who had a 
positive Kahn tes t and one who had hookworm disease. One of th ese 
cases had both-a positive Kahn tes t as well as hookworm ova in 
th e stools. 

K o relation could be esta blished between the degree of an emia , 
the positive serology, th e intestinal parasitism, and th e prothrombin 
time in our series. 

The five cases that originally sh owed a prolonged prothrombin 
time of 40 or more seconds, with a clotting activity of ()'2 percen t or 
le~s, were retest ed after having received ad equate liver th erapy and 
a~tt'l' th e general symptoms of diarrhea, flatul ence and glossitis had 
(!Jsappeared. The resul ts were invariably normal. ' 
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S U :lD IA HY 

1. We have st ud ied th e prothrombin time in :W t ypical acute 
sprue cases. 

~ . All patients were suffer ing from diarrhea , g loss it is, flatul en ce 
and loss of weight; eight of t he m were in a cachc t ic s ta te . 

:3. The most prominent physical findin gs were mulnutrition , pal e
ness, atrophic glossitis, and visible peri stalsis. 

4. None of t he pa tien ts sho wed hem orrhagic tendencies. 
5. As co m plica t ing factors, we found that s ix ( ~ O%) had a ! >OS I

ti ve Kahn test and twelve (40%) had intestinal parasi tism. 
G. All othe r tests for hemorrhagic diu sthesis were essen t ia lly 

negative. 
7. The prothrombin t ime varied from ~ 1 7:1 t o 48 seconds . Seve n

t een (50.G%) of t he cases had a prothrombin time of :H> seconds or 
more . In nin e (:W% ) the prothrombin ti me was prolonged abov e 
:Wseconds , b ut in on ly five (l( U i% ) was it40 or mo re seconds . 

8. In only n ine (:W% ) of t he cases was the pcrcen tage clotting 
act ivity within the d an ger zon e of hem orrha ge. Three of these 
(10% ) had a e lotting activity of below 00 percen t and in six (20% ) it 
was between 61 to 70 percent. N ineteen (WL : ~%) presented a per
cen tage clotting activity of less than 80, wh ile in the rem aining 
cases it was above this figure. 

n. In sp ite of the Iac t that n ine of 0 \11' patients had a m urkedly 
prolonged prothrombin t ime and a reduced clotting activity, no 
hem orrhagic t enden cies were presen t in an." or th em. 

10. Al tho ug h all p atien t s had severe di arrh ea , only :30 percen t 
sho wed an increased prothrombin time- that is, non e abo ve 40 sec 
onds. 

11. It see ms tha t the prothrombin t. imc, when prolonged in it ia llv , 
is sho rtene d by ad equate liv er therapy in ca ses of tropical sp rue . 
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