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OBJECTIVE: To determine whether restriction of intravenous f lu id  intake would decrease the incidence o f  
pulmonary edema in  comatose patients with falciparum malaria. 

BACKGROUND: Brooks et al. presented case-histories on f i ve  patients with falciparum malaria who 
developed pulmonary edema and died (1). Four o f  the patients had received intravenous fluids. Punyagupta 
st  al. described 12 patients with this complication o f  whom nine died (2). A l l  patients had received 
intravenous fluids. Both authors claim that the pulmonary edema was not due to f lu id overload but  t o  a 
specific complication o f  the disease. 

This paper reports on six comatose adult patients with falciparum malaria who developed pulmonary edema 
which was attributed to  excessive intravenous f luid therapy. Ten other comatose patients with falciparum 
malaria, studied later, d id  not develop pulmonary edema and this was attributed to  optimal intravenous 
f lu id therapy, 

DESCRIPTION: The study was carried out at the Trad Provincial Hospital in Southeastern Thailand 400 
km from Bangkok. The area i s  endemic for  chloroquine-resistant falciparum malaria (3, 4). Diagnostic 
services and nursing faci l i t ies were limited at the time o f  the study (1973-1974). Study physicians 
maintained detailed clinical records, closely monitored intravenous f lu id therapy and, in most patients, 
recorded the approximate urine output. The patients were seriously ill on admission and there was no 
faci l i ty  for weighing them in bed before treatment. Central venous pressures (CVP) could not be monitored. 

in i t ia l ly  eight comatose patients (six adults, two children) wi th falciparum malaria and pulmonary edema 
were studied. Not a l l  patients were under the direct core of the research physicians. Following the 
restriction o f  intravenous f luid intake as a change in  therapeutic policy, I O comatose adults with falciparum 
malaria were studied who d id  not develop pulmonary edema. The two groups were equivalent with respect 
to  clinical severity and average parasite densities. 

Quantitative parasite counts (5 )  were determined a t  least twice daily in hospital and a t  fo l low - u p  
examinations on days 14, 21 and 28 and often later. Hematocrits and white blood cell counts were per. 
formed regularly. Sera were collected and taken to the SEAT0 Laboratory in Bangkok for determination 
o f  quinine concentrations (6). There were no facilit ies a t  Trad fo r  radiography or autopsies. . 

PROGRESS: In six comatose adults the onset o f  pulmonary edema was apparently related to  intravenous 
f luid therapy (Table 1). These patients received an average o f  1,767 rnl intravenous f luid during the f i rs t  
eight hours after admission and altogether 2,825 ml in the f i rs t  24 hours. The physical signs o f  pulmonary 
edema developed fol lowing intravenous therapy. In a l l  six patients, f lu id intake greatly exceeded urine 
output during the period that pulmonary edema developed. in  three patients, coma developed or worsened 
af ter  intravenous fluids. 

Ten comatose adult patients studied late? did not develop pulmonary edema. Their average f lu id  intake 
was 563 ml in the f i rs t  eight hours and 1,181 ml in the f i rs t  24 hours (Table 2). The differences between 
the eight hour inputs ( t  = 4.2, p < 0.001) and 24 hour inputs ( t  = 4.1, p ~ 0 . 0 0 1 )  were statistically 
significant. No clinical deterioration fol lowed intravenous therapy in the second group. 
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