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A B S T R A C T
Introduction: Malaria is characterized by intermittent fever with chill and rigor; and hepatosplenomegaly. The involvement
of the kidney in falciparum malaria has been known for decades. The initial clinical pattern is that of reversible renal
dysfunction or pre-renal azotemia, which rapidly progresses to acute tubular necrosis if treatment is not started.
Material and methods: Fifty cases of acute renal failure selected from amongst 174 diagnosed cases of falciparum malaria
admitted in R.G.Kar Medical College & Hospital were studied (cross sectional study). The cases of acute renal failure were
diagnosed on the basis of serum creatinine concentration > 3mg/dl (>265μmol/L) and/or 24-hour urine output < 400 ml,
despite adequate rehydration, occurring within a few hours to days during the course of the malarial fever. Cases were
followed up in the hospital with respect to management and prognosis.
Results: Out of the total of 174 cases of falciparum malaria only 50 cases (28.7%) had clinical and biochemical features
of renal failure. Analysis of the patients with acute renal failure revealed that pre-renal azotemia secondary to volume
depletion or hyper catabolism was present in 14 cases (28%), and in 36 patients (72%), the cause of acute renal failure was
acute tubular necrosis. Haemodialysis was done in the total 62% cases. Among 31 patients requiring the haemodialysis 24
(86%) were oliguric and 07(14%) non-oliguric.
Conclusion: Cases of pre-renal azotaemia respond well to Antimalarial therapy and conservative treatment with excellent
prognosis. Early and frequent Haemodialysis helps in reducing mortality in most of the cases of acute tubular necrosis.
Keywords: MP (Malarial Parsite), PF Antigen (Plasmodium Falciparum), Arf (Acute Renal Failure), Oliguria, Anti Malarial
Therapy, Haemodialysis

INTRODUCTION

The term ‘malaria’ (derived from Italian word ‘Mal’ means
bad; ‘Aria’ means air) has been use for over a hundred year
to describe the manifestations of a disease caused by a
parasite, Plasmodium four species (Plasmodium falciparum,
Plasmodium vivax, Plasmodium ovale; and Plasmodium
malariae) of which are implicated its aetiology, the disease is
being transmitted by the bite of female anopheline mosquito.
Malaria characterized by intermittent fever with chill
and rigor; and hepatosplenomegaly being its main clinical
features. Within the scope of the definition is included
“malignant tertian malaria”, a potentially fatal form of
malaria where blood flow to vital organs like kidney, brain;
and lung may be compromised leading to complications like
acute renal failure, cerebral malaria; and pulmonary oedema.
The involvement of the kidney in falciparum malaria has
been known for decades. Multiple factors are involved in the

pathogenesis of acute renal failure which has been extensively
studied by various workers. The initial clinical pattern is that
of reversible renal dysfunction or pre-renal azotemia, which
rapidly progresses to acute tubular necrosis if treatment is
not started .
Patients with malaria induced renal failure are hypercatabolic
with blood urea and serum creatinine levels rising rapidly.1
Oliguric as well non-oliguric renal failure are observed and
duration of oliguric renal failure ranges from a few days to
several weeks depending on the severity of renal dysfunction.
Sitprija V. et al.2, in one study observed that the overall
prevalence of acute renal failure is less than 1% in falciparum
malaria but it occurs in 60% of patients with severe infection.
Acute renal failure in falciparum malaria is usually associated
either with acute intravascular haemolysis or heavy
parasitemia.3
Severe malaria with falciparum infection results in increased
sequestration of the red blood cells and consequent
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disturbance of the renal micro-circulation.4 Study of the renal
cortical blood by Sitprija et al., (1988)4 has shown a reduction
in cortical perfusion during the acute stage of the disease.
Plasma renin activity is also increased indicating reninangiotensin activation in falciparum malaria. the possible
role of catecholamine release in the early pathogenesis of
renal failure has also been observed. Increased blood viscosity
and hypovalemia is also considered contributory to the
development of renal failure.
Acute renal failure in falciparum malaria is also observed
in patients with severe intravascular haemolysis resulting
in haemoglobinuria. It may be induced by malarial fever or
by anti-malarial drugs in a patient with or without G6-PD
deficiency. The development of renal failure in patients with
intravascular haemolysis is attributed to renal ischaemia.
Haemoglobin itself is not nephrotoxic, but other compounds
released from lysed erythrocytes can induce acute tubular
necrosis especially in presence of dehydration and acidosis.
Tubular obstruction by haemoglobin casts may also be a
contributing factor.5
Various other non-specific factors are known to play a
role in the pathogenesis of acute renal failure in malaria.
Hypovolaemia, jaundice, blood hyperviscosity and intravascular coagulation are critical pre-disposing factors. The
association of jaundice with acute renal failure has been
studied by various workers . Both haemolytic and cholestatic
type of jaundice accompanies the renal failure. Bile acids have
been shown to have tubulotoxic effects6 and jaundice causes
increased vascular sensitivity to catecholamines leading to
renal ischaemia.7
The mortality rate in acute renal failure is influenced by the
severity of oliguria and the presence of other potentially lethal
complication. The high incidence of mortality and morbidity
associated with acute renal failure has reduced significantly
with the advent of modern methods of treatments and
availability of dialysis facilities. The prognosis is favourable
in patients who have early and frequent dialysis8 in their
experience of malaria induced renal failure observed that
60% of patients required dialysis and the mortality decreased
from 30% in the past to less than 10% at present. Cases
with acute renal failure who survive show complete recovery,
through minor defects in urine concentrating ability by the
renal tubules may persist upto a year.
Purpose of study was to find out the incidence of acute
renal failure in falciparum malaria, to study the clinical
presentation of ARF in falciparum malaria, to assess efficacy
of early anti-malarial treatment in reducing mortality due to
ARF in falciparum malaria and to assess the role of dialysis
in the outcome of ARF in falciparum malaria.

MATERIAL AND METHODS

This cross sectional Hospital based study was carried out
among the hospitalized patients of R.G.Kar Medical College
and Hospital,Kolkata, West Bengal, India during the period
from July’ 17 to October’18. A total of 50 cases of acute renal
failure were selected from patients diagnosed to be suffering
from falciparum malaria. Cases of P. falciparum malaria,
confirmed by detection of P.falciparum antigen and/or in
peripheral blood smear (thick and thin films) were taken up

for the study. Acute renal failure cases were selected based on
the fulfillment of the following basic criteria:
1. Malarial ARF (MARF) is diagnosed when serum
creatinine level > 3 mg/dl, and/or urine output < 400
ml/24hrs despite adequate rehydration.
2. No past history of renal failure or insufficiency.
3. Normal kidney morphology on USG.
Patients’ ≤ 12 years were excluded from the study.
Members of institutional ethical committee reviewed
the protocol of our project titled “A study on acute renal
failure in falciparum malaria with special reference to
its clinical manifestations, biochemical parameters and
management”. After deliberations and review, Institutional
Ethics Committee took the following decision regarding our
project: Approved.
An elaborate history was taken in each patient. Relevant
investigations were done like Hb%, TLC, DLC, ESR, Platelet
count, PBS for MP: Thick smear, Thin smear, Pf antigen test:
Random blood sugar, L.F.T, PT, LDH, Blood urea, Blood
creatinine, Serum Na+ estimation, Serum K+ estimation,
Creatinine clearance test, Urinary Na+ estimation (Flame
Photometry), ABG analysis,G6PD estimation, HbsAg, Anti
HCV,HIV 1& 2 USG whole abdomen, Chest X-ray – PA
view, ECG,Urine examination-Physical - Chemical - Sugar,
Albumin, Bile salt, Bile pigment, Phosphate, Microscopic
examination.
Each patient with a history of fever, suggestive of
severe malaria was subjected to peripheral blood smear
examinations, up to 3 samples were examined or till positive
and/or Pf antigen positive cases. Patients with falciparum
malaria only were considered for the study. Those with
plasmodium vivax and mixed infections were excluded. The
selected patients were then grouped according to the clinical
features, laboratory parameters and the systems involved and
were followed up for the outcome. All complicated malaria
cases were treated with Quinine as l0mg/kg body weight
intravenously in 5% dextrose infused over 4 hrs at 8 hours
interval for three days or till the patient becomes conscious
and takes Quinine by mouth, whichever is longer. Quinine
was given for a total duration of 7 days OR with Artesunate
as 2.4 mg/kg bw IM/IV followed by 2.4 mg/kg bw after 12
hours then 2.4 mg/kg bw once daily for total duration of
5 days. All patients were followed with thorough clinical
examination and biochemical evaluation as indicated by the
patient's condition for the assessment of improvement.
For statistical analysis data were entered into a Microsoft
excel spreadsheet and then analyzed by SPSS 24.0. and
GraphPad Prism version 5. Data had been summarized as
mean and standard deviation for numerical variables and
count and percentages for categorical variables. Two-sample
t-tests for a difference in mean involved independent samples
or unpaired samples. Paired t-tests were a form of blocking
and had greater power than unpaired tests. One-way analysis
of variance (one-way ANOVA) was a technique used to
compare means of three or more samples for numerical data
(using the F distribution). A chi-squared test (χ2 test) was any
statistical hypothesis test wherein the sampling distribution
of the test statistic is a chi-squared distribution when the null
hypothesis is true. Without other qualification, 'chi-squared
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test' often is used as short for Pearson's chi-squared test.
Unpaired proportions were compared by Chi-square test or
Fischer’s exact test, as appropriate.

RESULTS

Out of the 174 patients with severe falciparum malaria, 124
patients (71.3%) had no renal involvement as evidence by
clinical & biochemical examination and 50 patients (28.7%)
had acute renal failure in falciparum malaria.
The sex incidence of 50 cases as tabulated above shows
that 36 (72%) cases were males and 14 (28%) were females,
indicating a much higher incidence in males.
Groups

No. of
Haemodialysis
Peritoneal
cases
dialysis
required
dialysis
Severe ATN
29
29
Mild ATN
2
2
Pre-renal ARF
Total
31 (62%)
31 (62%)
Table-1: Showing requirement of dialysis in malarial ARF
(MARF).
Cases with Cases with Total No. of cases
ARF
ARF
& Percentage
(ATN)
(Pre-renal)
No. of cases
36
14
50
Survival
26 (72.2%) 11 (78.6%)
37 (74%)
Mortality
10 (27.8%)
3 (21.4%)
13 (26%)
Table-2: Showing comparison between development of renal
failure and mortality.
No. of the patients

Groups

60
50
40
30
20
10
0

50

36

30

DISCUSSION

21

20

15

11

7

5

Presenting symptoms

No. of patients

Figure-1: Showing presenting features of the patients
50
45
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35
30
25
20
15
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5
0

Cholestatic jaundice
Heavy parasitemia

Hemolysis
Pre-renal

13
3
14
Pre-renal

Approximately 78% of the cases in the present study were
below the age of 40 years. The youngest was 15 years old and
the oldest was 61 years old (Mean age – 32 ± 11.6 years).
Oedema was present in 30% cases. Mild to moderate
hypertension was detected in 16% and hypotension in 28%
of the falciparum cases. Hepatomegaly & Splenomegaly
were found in 76% & 66% of the cases respectively. Acidosis
was found in 34% of cases, whereas crackles in the lung were
evident in 42% of the cases.
In the present study majority of the patients (72%) were
oliguric compared to only 28% of the patients who were nonoliguric at the time of presentation.
Study of the 24 hours urinary protein excretion revealed that
44 cases (88%) had increased proteinuria. 14 cases (28%)
had mild proteinuria in the range of 150-500 mg/24hrs, the
majority 28 cases (56%) had proteinuria in the range of 5001000 mg/24hrs. Among them 2 patients (4%) had increased
protein excretion greater than 1000 mg/24hrs.
Out of the 50 patients 45 had marked reduction in GFR
with a mean value of 9.68, whereas other 5 patients had less
marked fall of GFR with a mean value of 25.59.
Study of the renal function tests in the above table reveals
that majority of the patients had significant rise in blood
urea level with a mean value of 177 mg%. S.creatinine levels
ranged between 3.2 - 13.6 mg% with a mean value of 7.83
mg%. The mean creatinine clearance rate was 11.71 ml/min.
Out of the 36 cases of acute tubular necrosis, 29 cases were
found to have severe ATN and 7 cases had milder form of
ATN based on the serum creatinine levels, GFR and recovery
of renal function.
Patients presented with oliguric renal failure, Oliguric phase
lasted for approximately 8-15 days (Mean-12) in the severe
form of renal failure. Whereas, duration of oliguria in the
mild form of renal failure was 4-7 days (Mean-5). 58%
patients received quinine & 42% received artisunate in acute
renal failure due to falciparum malaria.

20
Renal (ATN)

Figure-2: Showing etiology of ARF in falciparum malaria

In a similar study by Sitprija et al., (1970),4 acute renal failure
was noted in 21% of the cases. In other studies by Bouth
DM. Giboda M (1987), and Weber, Horstmann9 (1991),
an incidence of 23.3% and 29% respectively were detected.
Habte et al.10, (1992) observed a slightly higher incidence
of 33.3% in their study with twenty three patients. All these
results are more or less similar to the present observation.
Mishra SK et al11., (1992) has reported renal dysfunction in
33% of the patients in falciparum malaria. This is in contrast
with the much lower incidence (13%) reported by Sharma
AK et al.12, (1998) in North India. Padhi PK et al13., (2003)
and Krishnan A et al14., (2003) have reported ARF in 29.4%
and 30.23% of the cases respectively.
Stone et al.1, (1972) have reported 85% oliguric renal failure.
Habte B et al10., (1990) in their study of 72 patients with
severe falciparum malaria, observed oliguric renal failure in
45% of cases. Wilairatana P et al.15, (1999) have reported 70%
oliguric acute renal failure in falciparum malaria. Similarly,
Junejo Abdul Manan et al.16 (2006) was seen in 76.09% cases
of falciparum malaria on admission.
Non-oliguric renal failure has also been recognised by other
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workers.17 A fewer incidence of complications and a better
prognosis associated with non-oliguric renal failure has
been observed in various studies by other workers. A fatal
outcome was associated significantly with anuria.18 In a study
by Sitprija V et al., (1970)4 on patients with malaria induced
renal failure, pre-renal azotaemia was detected in 40% of the
patients and acute tubular necrosis developed in 60% cases.
A comparatively higher incidence of acute tubular necrosis of
72% in the present study is attributed to the fact that most of
the patients were from rural background and were admitted
to the hospital rather late during the course of the illness. The
initial clinical presentation in malaria induced renal failure is
that of reversible renal dysfunction or pre-renal form, and if
renal ischaemia is prolonged, it rapidly progresses to acute
tubular necrosis (fig-1). Sitprija V et al., (1970)4 in their
study of 18 patients with acute tubular necrosis observed
that severe intravascular haemolysis was the cause of acute
tubular necrosis in 1 patient (5.6%), while in the majority
94.4% of the patients, renal failure was attributed to heavy
parasitaemia. Mahakur AC et al.19 (1987) & J. Prakash et al.20
(1996) observed ARF due to hyperparasitaemia in 30.8%
of cases, intravascular haemolysis in 30.8%, and cholestatic
jaundice in 23% of cases.
So, the etiology of the ATN in the present study almost
similar with the above mentioned studies (Figure 2). In a
study by Stone et al.,1 85.6% were oliguric and 14.4% were
not. Although both decreased glomerular filtration rate &
tubular obstruction contribute to the development of oliguria
in acute renal failure. In falciparum malarial nephropathy, a
renal haemodynamic alteration plays the major role.21 Trang
TT, MJ White et al., 199218 in their study of sixty four
patients with malaria induced renal failure, observed that
recovery of renal function was unrelated to parasitaemia or
haemoglobinuria and the mean duration for serum creatinine
levels to return to normal was 17 days. In the patients with
milder form of acute tubular necrosis, mean value of serum
creatinine was 4.8 mg/dl and GFR of 12.7 ml/min, whereas
in patients with severe form, S. creatinine showed a mean
value of 14.6 mg%. Recovery of renal function was delayed
in the severe form ranging between 21 to 22 days, whereas it
took approximately 9 to 15 days for S. creatinine to return to
normal in the milder form. J Prakash et al.22 (2002) was used
Quinine in majority 78.7% of patients and remaining 21.3%
cases were treated with artimisinine derivatives. In this study
Quinine was used more number of patients than the present
study. Similar observation has been made by Stone et al.1,
(1972) and Weber MW et al9., (1991) in their study of
malaria induced renal failure. Dialysis was required in 69.2%
and 70% of their cases respectively.
Haemodialysis is preferred in severe acute renal failure
caused by falciparum malaria. Peritoneal dialysis is less
effective under most circumstances because of impaired
peritoneal microcirculation due to parasitized erythrocytes
and vasoconstriction which results in reduced solute
transport.4 Habte B. et al.,10 (1990) observed a mortality rate
of 29% from their study of twenty four patients with malaria
induced renal failure.
Junejo Abdul Manan et al.16 (2006) in their study of malaria
induced renal failure showed that 88.89% were oliguric and

11.11% non-oliguric renal failure required Haemodialysis
and also they measured the average number of dialysis
sessions required per patient was 06, with a minimum of
03 to a maximum of 15. The oliguric patients also needed
more Haemodialysis sessions than the non-oliguric patients
(Table 1)
In another study, Sitprija et al.4, 1988 observed a decrease
in the mortality rate from 30% in the past to less than 10%,
while Stone et al., in their study of 42 cases of malarial
ARF reported a mortality rate of 28.9%. These findings are
consistent with the present findings. (Table 2)

CONCLUSION

A sizable number of cases of falciparum malaria develop
acute renal failure in the form of pre-renal azotemia and
acute tubular necrosis. Cases of pre-renal azotaemia respond
well to Antimalarial therapy and conservative treatment with
excellent prognosis. Early and frequent Haemodialysis helps
in reducing mortality in most of the cases of acute tubular
necrosis. Severity of oliguria and presence of one or more
associated complications like pulmonary oedema, acidosis,
and altered sensorium have considerable influence on the
outcome of the patients. Hence, it is essential to look for
these ominous parameters which have adverse outcome in
renal failure associated with falciparum malaria. As the study
was conducted with small number of cases, further study is
necessary with large number of cases to arrive at a conclusion
regarding the malady of acute renal failure in falciparum
malaria.
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