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The association of rualmia and typhoid fever in the same indi­
vidual was a subject of discussion among medical writers as far 
back as the early part of the eighteenth century and the literature 
of the thirry-year period preceding the discovery of the malarial 
parasite (by Laveran in 188:1) contains many papers dealing with 
the question. The frequency of the association and the distinctness 
of the clinical picture WE're among the topics about wh ich there was 
II lack of agreement. Many physicians both in Europe and the 
United States insisted on giving a special name to the combined 
infection , the F'rcneh (Grall, Marchand and others) using the term 
"t~'pho-paludism", while in America "typho-malarial fever" came 
to be the designation. 

Some observers, among whom Boudin was prominent, claimed 
that there was definite antagonism between the two infectious agents 
and denied the possibility of shnultaneous infection. But Lcveran 
and Le Dantec demonstrated in several cases the co-existence in the 
blood of the malarial parasite and Eherthu bac illus. While this 
seemed to settle the matt er it was still maintained by some that. a 
certain degree of ineompatibility, existed. 

In America, the nuuie "typho-ma]adal fever" came into general 
usc between 18GO and 1870, arid dnriug the Civil Wnr some 57,000 
cases were r eported under this designation. Later Woodward, who 
was one of the first to use the term, said he had not intended to 
indicate Iris belief in It distinct dis ease entity, but only to designate 
a hybrid form of fever due to t he association of two infectious 
agents. . 

Following. Laverau 's diseov cry and the development of the ag­
glutinution method for the diagnosis of typhoid fever, controversial 
discussion d iminished, the problem becoming much more elearlv de­
limited. It was soon shown that many cases reported as typho­
malarial fever were nothing more than typical examples of typhoid 
fever. 

Regarding the Irequenev of eoncurrcnt infections, Deaderick 
(1!l11) said that the ussociation was 1I0t. very rare, adding that a 
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sea rch of the literatu re revea led records of ~l;'j eases in whi ch labo­
r ato r y methods proved t he nssociat ion. As respects incomp atibility , 
Craig' m akes th e followi ng' statenu-ut : " There is , 1 bel ie ve. good 
r eason fo r t hinking' t hat there dol's exist a cert ain amo unt of ineom­
p atibil itv between th e t wo illIcct ions, for it is frequen t ly obser ved 
tha t wh en ty pho id few~r d evelop s in a pa t ient slltf l'l' ing fro m mala rial 
fever t he ma larial sym pto ms dis appear as well as t he plasmodia f rom 
the peripher ea l Mood , 1'(' - 11 Jlpeal'illg II ur i 1Ig' t he COilva !l'SCCII CC from 
typhoid ". .AlI ObSI'I'WI'S, hOWI'\'('I', a r c not ag reed 011 t h is point, it 
being beli eved by some that <III attack of ty phoid feve r ma y act ua lly 
sti r up a laten t ma lar ia l in f'ect ion. 

In view o f ti le fa d th at mularia is e ndemic ill almost a ll th e 
coast a l zone of Porto Ri co and t hat periodic outbreak s of typhoid 
fe ver are not uncouuuon , Dr, R A, Lambert s lIg'g'cstcd that the 
writer make a study of th e asso eiar ion of th e t wo infecti ons in the 
hope that some fac ts of interest might. be brough t. to light. In the 
local Iiterature the 01l1~- 1'('POI'1. of cmil'S of concurrent infection which 
th e wr-iter has been abl e to find is t hat. of Dr, A. 'l'orregr-osa ( Boleti » 
de lu Asoeiacion ,lhdi('(f tic Pu erto liico; l!J:n , Vol. l :n ) , 

Our p lan of in vest igat ion consisted of three parts: (1) A quos­
ti ounaire WIIS sen t to t he aii ll ph ysici a ns of P orto Rico. T his was 
fol lowed up by visits t o several connunn it ies f rom wh ich cases wer e 
r eported , en An invcst ign t ion was /1111(11' 01' r ecent typhoid epidem ic 
in one of th e t owns ( F' a j ar tln) situa ted in t he ma larious zon e, ( :{) 
Th e r ecords of a utopsies made bv the sta ff of t he Sc hool of 'l' ro pieul 
Medi ein e d uring- the past t wo yea l's were r eviewed. 

Reports of Physicians, 

'I'hc re were l :~ () re p l ies t.o t he q uest ionna i I'P , wh ieh was <Iiuied 
par t icu lm-Iv at fin ding ou t how f r eq uently the a ssocia ti on of mal ar ia 
a nd ty phoid Iever \\'lIS OhS(' I' ''l'II , Of the l aG phys ieiuu s rr-spon di ng , 
85 lind 1I0t observed an~" in stances of conc u rre nt iu fect ion : 47 had 
S('(' 11 OIW or llIOI'!.' suc h eases , 0](' di ag nos is beillg' cst ubl ished by the 
demonstration of plasmodia in t he hlood and a poxit.iv« "Vidal rcu c­
tion : four physic ians reported hn ving seen patients with a positive 
'Vidal react.ion arul with iudieations of 11 11 associated malaria! in f'ee­
tion t hough th e latter W<lS not proven by la bora tory cxa ruiuut ion . 
Of the 47 cases in which t he ass ocia ti on existed till' s lH'ei t's of 
parasi te was as follows : 

1' , vivax I:! or :!J, 5 per cent 
P , fuleiparum :!li 01' 55,3 pe r cent 

P , vivux and 1', f nleIpa rum .______ !I or l!I, ~ per cent 
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Among' th e cases seen through con sultation with physicians, the 
five following mav he cited: 

Th e first C<lS(' observed by the writt'r wax a case of L, n" a girl 
twenty-two y('al':-; (JIll who was takeu with a chill and high fever, 
Blood examination rpv('a)t'd rht- Prt'S( 'Ill~ l' 01' 1'. ful eiparum. (~ninine 

was givr-n in oue-graiu doses but the 1'('\'('1' dirl not elisappea I' , the 
I:ha1'1 showiug' a remittent Ievur. (...lu inilll was diseout iuucd on the 
twelfth day. ::-1e\'l~ral later blood cnu nts showed a leucopenia allli 110 

malarial parusites. Wirlul rcnctiou boca me posit ive 011 the twentieth 
da~' f'or paru-tvphoid A. l lemor r hug« ['rolll the bowels was noted on 
th e ~l st d ay . :'Ifalu riul pu ru sites \\'1'1'1' Io III II I ugll in in II blood 
examination 011 til e :171h dll,\ ', F'ollowing th e udmiu ist rut iou of qui­
uiuc, 1'('\'('1' disappl'lll'l'd, Th e uervou» uml t ho abdominal symptnms 
ill th is euse \\'1'1'1' \'t' I'Y severe. 

Till' second ease wa" a mal e ad ult in the Gnillliea Hospital. The 
patient 11<Id hl't'll rrcuted 1'01' au iuf'c ct iou by 1', ful ciput-uru 1'01' about 
two weeks previous 10 admission. QuiII i IW th orn p>, was eon t.inu ed 
SPY('n days after admisxion Oil acco unt. 01' th« pcrsistr-uc« or th e fever 
und blood 1'0]' Wirlul reaction was taken and sent to the Ialmratory. 
This sh owi«! an iueompl el e WidaL reaetion. F'iv e days later another 
sample gave a definitely positive 'Vidal. Two weeks af'terf his there 
was a S( '\'('1'C chill followed hy a S1111c1l'1l rise of tomperature. The 
pulse was \'l'ry rapid , and tlu- patien t became very restless and ill. 
Two davs latt'I' exuminut ion rcvca led numerous mal arial parasites 
(P, Iulcipurum). Qu inine (1 gTam) was gi\'cu intrnvcuonsiy hut 
there was a severe intestinal heuiorrhag«, On the following' day an 
operation for perforation of. the intestine WIlS attempted but th e 
patient di ed on ' the ta hle, 

The th ird case was reported bj' Dr, A. R, of Yaueo. Patient 
was a young woman about ~-l years of age, The symptoms were 
typical of early typhoid fever with positive Widal reaction, Toward 
the end of the second week patient started to have severe chills, 
Examination of th e blood showed both P. faleiparum and 1), vivax, 
Quinine was administered Iiberally and while the chills ceased, the 
typical typhoid course continued until the 26th day when the patient 
succumbed with signs of severe intestinal hemorrhage and perfora­
tion , 

A fourth case, a man, :14 y ears old, was seen in Afiaseo. 
Patient had been suffering from malaria and had improved under 
quinine therapy. Il e was lip and about when he became VCI',}' ill 
with a continuous fever , Blood was examined and found positive 
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for malaria. 'Vidal reaction was also positive. A few days later 
there was a severe chill, with pain in the epigastrium tympanitis, 
rapid feeble pulse. Diagnosis of intestinal perforation was made, 
operation was immediately performed and patient recovered. 

The fifth patient, a resident of Hato Rey, was seen by courtesy 
of Dr. M. Soto Rivera. Patient showed general malaise, headache and 
temperature of :l8.2° C. Pulse was slow. On the eighth day blood 
culture and 'Vidlll were both reported positive for paratyphoid A. 
On the 18th day of illness there was a severe chill followed by high 
fever and sweats. A uother chill occurred on the following day, 
Blood examination revealed 0 doubl e cycle of P. vivax. After ad­
ministration of quinine ill flO-centigram doses intramusculury, fever 
came down, temperature until convalescence running a normal ty­
phoid course. 

2, Typhoid Epidemic in Fajardo. 

'l'his epidemic occurred in December, FJ27, and January and Feb­
ruury of 1!l?8 . Fajardo is sit .uan-d 011 the coast fit t he eastern end 
of the Island. The municipalitv. which includes a rural district, has 
a population 01' approximately 1;j,OOO. Epidemiologicnl investigations 
b...· tlte Department or Health showed that the epidemic was due to 
contaminuterl wat er supply. )lalm'illl control measures, preceded by 
careful SI1I'\"t'y and carried out with a systematic cheek on all cases 
of f'ever, were IWI!II11 two years before the typhoid outbreak. It was 
thcrcf'ore possible to gct eonsidernhl e (lata on the association of the 
two diseases, 'I'here were altogether SOllie ninety cases of t .... phoid 
fuver on (j;l of which it was possible to obtain laborutory <lata from 
the r ecords of the Department of Health. In these eases there was 
both a carclnl study of the blood for malaria and a 'Vidal test, In 
a few cases there were also blood or stool cultures. 

Of the () :~ cm;!:'s there were 11 posit ive for malaria, :-l shOWing' P. 
vivax, 8 showing: P. Ial eiparum and one 1'. vivax and P . falciparum. 
In our opiuiou it is significant that. 11(·111·1 .... 20 per cent of the cases 
of typhoid fever should have shown an associated malarial infection, 
III view of the malnria control measures it is /loubtful if at. th e time 
of the ep idemic the percentage of malnria positives in the general 
population was as high liS among' the group or typhoid patients. 
Our findiugs indicate at least, that there is no ineompat ihil ity be­
tween the two infections and the fig-ures might be interpreted as 
favor-ing the view held by some, that II typhoid infection tends to 
stir up a latent malaria. 
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3. Autopsy Studies. 
Up to th e time of this investigation, 130 autopsies had been made 

by Dr. R. A. Lambert, Dr. Alice Burke and Dr. W. C. Earle of the 
School of 'I'ropical Mcdieine. Of the 130 cases there were 4 in which 
typical lesions of typhoid fever were found, while 10 of the cases 
showed anatomical evidence of malarial infection. 'I'here were two 
autopsies in which evid ence of both malaria and typhoid fever was 
found. Tn the first of these cases there was a history of malaria 
before lind during the early stage of the typhoid fever. In the 
second case the history obtained was incomplete and there was no 
record of a blood examination for malaria parasites during life. 
It is perhaps noteworthy that the two cases of a sociated infection 
came from Salinas on the south coast where malaria has long been 
prevalent. A survey in 1!J26-2i, under the direction of Dr. 'V. C. 
Earle, showed that the parasite index there was around 55, a very 
high rate. 

CONCLUSlO~S 

F'rom the foregoing studies and case observations, we may con­
clude that in Porto Rico it is not unusual to find a coincident infec­
tion by typhoid fever lind malaria; that these cases lire more fre­
quent in the localities where malaria is endemic; tha t t he symptoms 
arc more severe than ill simple typhoid Iever ; that hemorrhages are 
apparently more common than in uncomplicated typhoid fever, and 
that P. falciparum is the most frequent parasite found. 


