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Abstract 
Two groups of sixteen cases of severe complicated falciparum malaria on two different 

regimens of treatment were retrospectively studied. The first group including 12 patients, were 
treated by anti malarial drugs alone. The second group including 4 patients, were treated by 
exchange transfusion. Multisystemic complications were observed in both groups. It was observed 
that in complicated Acute Respiratory Distress Syndrome (ARDS), renal and hyperparasitemia 
were >30 per cent. The result of the exchange transfusion group was superior to the non exchange 
group. Exchange transfusion is therefore recommended in the treatment of malarial patiel)tS who 
present with parasitemia >30 per cent and severe multisystemic complications paticularly those 
who have severe acute renal failure or have lung complications. The amount of blood used for 
each exchange transfusion shoulrl be at least 10-14 units for rapid removal of parasites and toxic 
metabolites from the circulation. 

Malaria, one of the most common infec­
tious diseases of the world is still a great health 
problem especially in tropical countries covering 
50 per cent of the world population of nearly 4,700 
million people. This large population is in risk 
infectious areas<l). Results of a WHO sponsored 
malaria eradication program was initiated in 1956. 
Despite technical and socioeconomic difficulties 
there has been a decrease in the disease in many 
areas of Thailand(2,3). At present, there are two 
major problems regarding the natural history of 

malaria in man. These are the resistance of orga­
nisms to drug therapy leading to hyperparasitemia 
and occurrence of systemic complications and the 
difficulty of treatment modality of severe multisys­
tems complicated cases< 4,5). Prior to 1980, the 
mortality rate of patients with severe complicated 
malaria was 29 per cent - 40 per cent(5). On the 
other hand, in cases accompanied by lung com­
plications the mortality rate was increased to 60 
per cent - 70 per cent(4,5). After 1980, with early 
dialysis for renal failure and full respiratory sup-
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portive measures, the mortality rate of complicated 
malaria was reduced to 20 per cent, but was still 
higher at 40 per cent in cases with lung compli­
cations< 4). Exchange transfusion therapy in malaria 
was introduced in early 1974(6), with successful 
results in certain cases. This adjunct therapy has 
been widely used. Up until the present time, accord­
ing to reports in the literature, exchange transfu­
sion has been performed in more than 50 cases of 
complicated falciparum malaria(7,8). 

We would like to present the result of 
exchange transfusion used as adjunct therapy in 
cases with complicated falciparam malaria per­
formed at Petchabun Hospital from 1991 to 1995. 
The survival rate of these 4 exchange transfusion 
cases was compared to the other 12 matched non 
exchange, complicated malarial cases in the same 
period 1991-1995. The analysis attempts to answer 
the unsolved questions regarding the indication, 
time and amount of blood used for each exchange 
transfusion and the benefit of this therapy regarding 
the improvement of survival in cases with certain 
systemic complications. 

MATERIAL AND METHOD 
From April 1991 to December 1995, six­

teen falciparum malarial cases with systemic com­
plications including brain, renal, lung, liver, coagulo­
pathy defects and disseminated intravascular coagu­
lopathy (DIC) were retrospectively studied. All of 
these cases were treated by the same regimen. All 
cases were divided into two groups, the first 12 
cases were treated by anti malarial therapy. The 
second 4 cases were treated by adjunct exchange 
transfusion. All sixteen severe falciparum cases 
were admitted to Petchabun Hospital, some cases 
were referred from community hospitals. On admis­
sion, routine laboratory regimens including thick 
and thin malarial film, malarial count per 5,000 red 
cells, CBC, chest X-ray, ECG, anti HIV, VDRL, 
HBsAg, liver function test (LFT), renal function test 
(RFT), pC02, were performed. Coagulation test 
including partial thromboplastin time (PTT), pro­
thrombin time (PT), thromboplastin time (TT), also 
fibrinogen degradation product (FDP) Fibrin mono­
mer (FM) Euglobulin clotlysis (ECL) in some cases, 
were repeated as necessary. In cases of comatose 
patients, routine care by insertion of nasogastric 
tube, retained urethral catheter and central venous 
pressure (CVP) were carried out as indicated. Symp­
toms and signs of laboratory findings showing 

severe complicated malarial cases were indicated 
by WHO criteria(9) : CNS stuporous, restless = + 
coma and convulsion = + + , impaired renal func­
tion test and oliguria = + + , pulmonary oedema = 
+ , pulmonary oedema+ hypoxia= + +,jaundice, 
bilirubin= 1-3 mg% =+,bilirubin> 3 mg% = + +, 
bleeding skin and mucosa = + , severe gastro- intes­
tinal bleeding = + +. 

Criteria for diagnosis of DIC were based 
on these following findings : ischemia of end 
organs with concomitant findings of thrombocyto­
penia, increased FDP of more than 10 microgrnlml 
and one or more abnormalities of the coagulation 
test namely prolongation of PTT PT, TT, low 
fibrinogen and/or positive fibrin monomer (FM). 

All 16 severe falciparum cases with or 
without adjunct exchange transfusion were admitted 
to the intensive care unit (ICU) during their acute 
illness. Every case was treated by quinine intra­
venous drip, loading dose in non previous treated 
cases. Subsequently, the drugs were changed to oral 
administration, as soon as the parasitemia became 
negative and the patient recovered completely from 
systemic complications. The period of treatment 
was 7 days or more. Doxycycline was additionally 
given in cases who were resistant to quinine 
therapy (parasitemia more than 5 per cent after 
receiving antimalarial treatment for more than 24 
hours). 

Every patient was taken care of by nasal 
or endotracheal tube. Positive end expiratory pres­
sure (PEEP) was applied in cases with hypoxia. 
Early peritoneal dialysis was performed in cases 
with severe renal failure. Other supportive mea­
sures including adequate amount of intravenous 
fluid and antibiotics were given as indicated. 

Decision for adjunct exchange transfusion 
included one of the two major criteria : hyperpara­
sitemia of over 10 per cent accompanied by at least 
one severe systemic complication and/or sustained 
symptoms of severe systemic complication more 
than 24 hours after receiving effective antimalarial 
drugs and full supportive therapy. Exchange trans­
fusion was performed manually. 

Fresh whole blood (FWB) or Packed red 
cell (PRC) stored less than 5 days with fresh fro­
zen plasma (FFP) were used. The amount of blood 
for each exchange was 10-14 units. Concentrated 
platelets 4-6 units were given at the end of exchange 
transfusion in every case, if signs of thrombocyto­
penia occurred. The exchange transfusion was 
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Table 1. Clinical manifestations of 4 severely complicated falciparum malaria patients treated by adjunct 
exchange transfusion. 

Case Age/ sex CNS Renal Lung Jaundice 
No. 

l 22/M + ++ + ++ 
2 25/M ++ + + ++ 
3 39/F ++ ++ 
4 45/M ++ + ++ ++ 

S = survived; D =died (mortality rate= 25%) 

repeated if parasitemia was over I 0 per cent or the 
symptoms of severe systemic complications were 
sustained or became worse in the following 24 
hours. Duration of each exchange transfusion was 
about 3-6 hours. 

RESULTS 
Multisystemic complications of severe fal­

ciparum cases are shown in Table I. Brain, jaundice 
were the most common complications found, fol­
lowed by renal and lung. Bleeding tendency was 
found in 2 cases, while DIC was found in only one 
case. One case died from hyperparasitemia, intrac­
table shock and acute respiratory distress syn­
drome (ARDS). The mortality rate in this group 
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was 25 per cent. Improvement of some compli­
cations after adjunct exchange transfusion was 
observed in 3 surviving cases as shown in Table 2 
and Fig. 1. 

Table 2. Complications and duration of inprove­
ment in 3 surviving cases. 

Type of complications 

CNS 
Renal 
Lung 
Jaundice 
Parasitemia decreased 
Platelets increased 
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Duration of improvement 

2-5 days 
2-7 days 
1-2 days 
1-3 week 
36-72 hours 
2-8 days 

Days of hospitalization 

Fig. 1. Relation between malarial parasitemia and platelets count within 10 days of hospitalization. 
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Table 3. Clinical manifestations of 12 matched non exchange falciparum cases. 

Case CNS Renal Lung Jaundice Bleeding Sepsis DIC Parasites Outcome 
No. 

+ + + + 
2 + + + 
3 + + + + 
4 + + + 
5 ++ 
6 + + ++ 
7 ++ 
8 + + 
9 ++ + + 

10 + 
II ++ 
12 ++ 

S = survived; D =died (mortality rate= 33.33%) 

The clinical manifestations and survival of 
the 12 non exchanged cases are presented in Table 
3. All these cases were admitted to Petchabun 
Hospital from 1991 to 1995. All of these cases 
were treated by the same regimens as used for 4 
exchange transfusion cases. The total survival of 
this group was less than the adjunct exchange 
transfusion group approximately 67 per cent : 75 
per cent. It was seen that the severely affected 
organs, lung, acute respiratory distress syndrome 
(ARDS), and the survival rate in the adjunct 
exchange group were greater than to the non 
exchange transfusion group. 

DISCUSSION 
Exchange transfusion in severely compli­

cated malaria has been shown to be a useful adjunct 
therapy by many previous authors00-16). The 
problems of inadequate quinine therapy or multi­
drugs resistant falciparum strain may lead to multi­
systemic complications07). For these reasons the 
adjunct blood exchange became the alternative 
regimen in severe cases. The rationale of exchange 
transfusion therapy is based on three major factors. 
The first one is the direct rapid removal of para­
sites as well as various toxic substances from the 
blood. The other two include the improvement of 
the blood rheology by replacement with new red 
cells and finally to slow down the process of DIC 
and bleeding by removal of procoagulants and high 
FDP from the circulation08). Furthermore, the 
particular usefulness of exchange transfusion is 
seen in cases which resist quinine therapy(19), as 
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observed in one case in our series in whom resis­
tance of malarial parasite to quinine therapy was 
evident by means of exchange transfusion. The 
malarial parasites in this case rapidly declined to 
less than 5 per cent on the following day. Regarding 
the amount of blood used in each exchange, it was 
shown by our studies that the amount of blood, 
approximately 10-14 units, was sufficient to lower 
parasitemia to less than 5 per cent in 24 hours. 
However, in the presence of very high parasitemia 
(over 60%), the amount of blood should be in­
creased to at least 15 units or twice the human 
blood volume for each exchange(8). 

Our observation agrees with those reports 
by previous authors that this amount of blood 
(over 10 units) for each exchange could eradicate 
80 per cent of the parasites in the blood(8-10). 
From this study, survival of our patients was quite 
comparable to the previously reviewed nearly 54 
patients who received exchange transfusion for the 
treatment of complicated malaria(6-9). On the other 
hand, when survival was compared with our patients 
between exchange and non exchange groups who 
were admitted for a similar period of time and were 
treated by the same regimen (Table 1 and Table 3), 
there was no significant difference regarding sur­
vival of the total patients of the subgroups with 
brain and renal complications. However, comparing 
the extent of hyperparasitemia of these two groups, 
this important risk factor was less severe in the 
non exchange groups. Furthermore, when compar­
ing the subgroups who had lung complications, 
with the non exchange group it was demonstrated 
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that the survival of the exchange group was superior 
to that of the non exchange group. This result indi­
cates the benefit of exchange transfusion therapy in 
patients who have complicated malaria, particularly 
in those who already have or tend to have lung 
complications. From the author's, the mortality 
rate of the patients who have severe multisystemic 
complications together with hyperparasitemia 
over 30 per cent is rather high. Some authors 
recommended that exchange transfusion should be 
seriously considered in patients who have hyper­
parasitemia over 30 per cent together with severe 
systemic complications particularly those who 
present with severe acute renal failureC20,21). The 
particular recommendation in the patients with 
severe acute renal failure is based on the observa­
tion that in this type of patient, the tendency to 
develop lung complications is very high. From this 
study, none of the patients who had parasitemia 
less than 10 per cent together with sustained cere­
bral malaria died. Whether this result indicates 
the benefit of exchange transfusion by removing 
the toxic cytokines from the blood of these patients 
cannot be proved definitely. However, the problems 
of a large amount of blood used in each transfusion 
exchange especially in rural areas where these is 
lack of blood. To avoid using large amounts of 
blood, partial exchange transfusion was reported 
beneficial and valuable in some cases of severe 
complicated falciparum malaria(?)_ 
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SUMMARY 
Malaria is one of serious infectious 

diseases in the tropics, subtropic zones and is 
widespread all over the world. Nowadays, the 
regimens of treatment of falciparum malaria with 
severe multisystemic complications are now far 
advanced, despite, the problem of quinine resis­
tance. Exchange transfusion in severe complicated 
falciparum malaria is the alternative procedure to 
be kept in mind. The benefit of exchange transfu­
sion was discussed. The disadvantage of exchange 
transfusion in some rural areas, due to inadequate 
amounts of blood and blood donors. Partial 
exchange transfusion in falciparum with severe 
multisystemic complications was reported valuable. 
The benefit of partial exchange transfusion was a 
valuable alternative in hospitals which lack the 
machinery and large amounts of blood needed. 
However, these adjunct exchange transfusions must 
be carried out under sterile technic to prevent 
secondary infections e.g. Hepatitis A, B, C, sepsis 
or HIV, etc. The best procedure to avoid suffering 
from malaria is preventive care especially in ende­
mic areas. 
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