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Original Article 
 

Burden of Renal Dysfunction in 
Patients with Malaria in Urban 
Population of Sindh, Pakistan 
 
Abstract 
 
Objectives: To determine the frequency of renal dysfunction patients with falciparum 
malaria in urban population of Sindh, Pakistan.   
Study Design: Cross-sectional study 

Place and Duration: Department of Medicine, Unit-III- Ward 7, Jinnah Postgraduate 
Medical Centre (JPMC), Karachi, Pakistan.  
Material and Methods: Total 223 patients of either gender with age more than 15 years 
who were diagnosed cases of P. falciparum malaria were recruited. The diagnosis of malaria 
was established through peripheral blood film by preparing thick and thin films. Thick film 
were used to identify the parasites and thin film for identifying the species. The diagnosis of 
renal dysfunction was established by measuring serum creatinine. Creatinine level of 1.2 
mg/dl was taken as cut off for for males and 1.0 mg/dl for females. Values greater than cut 
off labeled as renal dysfunction.  Patients were excluded who had history of renal disease 
or who had history of nephrotoxic drugs intake.  
Results: Thirteen (n=13) patients were excluded who had history of renal disease or who 
had history of nephrotoxic drugs intake. Data of remaining 210 patients was analyzed with 
mean age of 40.01 years ± 13.90 SD. There were 116 males and 94 females with male to 
female ratio 1.23. Frequency of renal dysfunction was found to be 14.3 % (n = 30) in our 
study.  
Conclusion: A significant percentage of P. falicparum malaria patients were having renal 
dysfunction. Early detection of renal dysfunction compounded with high quality intensive 
care, early institution of renal replacement therapy and avoidance of nephrotoxic drugs 
should be the standard practice for the prevention and management of these patients.   
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Introduction 
Malaria is endemic throughout most of the tropical areas 
of world. Approximately 3.4 billion people worldwide who 
are exposed annually, 1.2 billion are at high risk; the 
World Health Organization (WHO) states that more than 
207 million developed symptomatic malaria in 2012-13.1 
Between 2000 and 2010, the number of reported annual 
malaria cases in 34 malaria-eliminating countries 
decreased by 85 percent from 1.5 million to 232,000 
cases.2 Most of these are attributable to P. falciparum, 
but P. vivax and P. knowlesi can also cause severe 
disease. Malaria deaths peaked at 1.82 million in 2004 
and fell to 1.24 million in 2010 (714,000 children <5 

years and 524,000 individuals ≥5 years); over 80 
percent of the deaths occur in sub-Saharan Africa.3 
Plasmodium falciparum, the most severe form of 
malaria, is responsible for the vast majority of deaths 
associated with the disease4.Pakistan being part of 
endemic belt, has an incidence of one case per 
thousand populations.5 In Pakistan half a million malaria 
cases occur annually and Sindh and Balochistan are 
more affected provinces and causing estimated 50 
thousand deaths each year.6 Malaria-associated renal 
and hepatic dysfunctions are complications of malaria 
and are increasingly becoming problems of great 
concern in malaria endemic countries. Renal impairment 
is common among adults with severe falciparum 
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malaria; it is relatively rare among children. Renal 
impairment can manifest as acute tubular necrosis, 
although renal cortical necrosis does not occur.7 The 
increasing incidence of malarial acute renal failure 
(MARF) a represent a serious challenge.8 
The rationale was to crudely measure the burden of 
renal dysfunction in patients with falciparum malaria in 
urban population of Sindh, Pakistan in order to give 
further inputs towards devising preventive strategies and 
early detection of renal dysfunction among those 
patients. This will help in establishing our local 
guidelines in consistent with international ones taking in 
account our resource constraints for better management 
of these patients.  

Materials and Methods 
It was a Cross-sectional study and was carried out at 
Department of Medicine, Unit-III- Ward 7, Jinnah 
Postgraduate Medical Centre (JPMC), Karachi, 
Pakistan.  Data collection period was 6 months, from 
January to June 2012. Study design was approved by 
the hospital ethical committee. Patients of either gender 
with age >15 years who were  diagnosed cases of P. 
falciparum malaria presenting in Medical OPD’s during 
this period were included in the study. Diagnosis of 
malaria was established on the basis of peripheral blood 
film by preparing thick and thin films. Thick film was 
used to identify the parasites and thin film for identifying 
the species. Presence of ring forms and gametocytes of 
Plasmodium falciparum malaria were labeled as positive 
cases. The diagnosis of renal dysfunction was 
established by measuring serum creatinine. Creatinine 
level of 1.2 mg/dl was taken as cut off for for males and  
1.0 mg/dl for females. Values greater than cut off 
labeled as renal dysfunction. Total 223 patients who met 
the inclusion criteria were recruited after fully informed, 
understood and voluntarily written consents.  Patients 
were excluded who had history of renal disease or who 
had history of nephrotoxic drugs intake.  Data was 
analyzed using SPSS version 17.  

Results 
Total 223 patients were recruited as per our inclusion 
criteria. Thirteen (n=13) patients were excluded who had 
history of renal disease or who had history of 
nephrotoxic drugs intake.   Data of remaining 210 
patient was analyzed. There were 116 males and 94 
females with male to female ratio 1.23. Demographic 
data of study population is presented in table I. 

Frequency of renal dysfunction was found to be 14.3 % 
(n = 30) in our study.  
 

Table I: Demography of the study population 

 Number 
Mean Age ± SD 

(years) 

Male 116 (55.23 %) 39.34 ± 14.26 

Females 94 (44.77%) 40.83 ± 13.46 

Total 210 (100%) 40.01 ± 13.90 
 

Discussion 
Clinically significant renal and renal-related disorders 
commonly occur in infection with Plasmodium 
falciparum which uses fluid and electrolyte disorders, 
transient and mild glomerulonephritis, and acute renal 
failure (ARF). The pathogenesis of renal failure is 
uncertain but may be related to erythrocyte 
sequestration interfering with renal microcirculatory flow 
and metabolism. Other potential factors include 
hypovolemia and hemolysis. Large amounts of 
hemoglobin and malarial pigments may be present in 
the urine secondary to intravascular hemolysis. Effects 
of mechanical, immunologic, cytokine, humoral, acute 
phase response, and hemodynamics factors in inducing 
malarial nephropathy have also been postulated.9,10,11 
Frequency of renal dysfunction was found to be 14.3 % 
(n = 30) in our study. The results are concordant with 
already published data. Abdul Manan J12  analyzed data 
of 46 Patients with ARF and smear positive malaria at 
Nephrology department of Jinnah Postgraduate Medical 
Centre, Karachi, Pakistan from January 2003 to 
December 2004. Their results showed that among 237 
patients with ARF of diverse etiology, 46(19.4%) 
developed ARF due to falciparum malaria. The male to 
female ratio was 3.6:1. The difference in the percentage 
(14.3% in our study versus 19.4% in this study) is 
probably due to difference in sample selection criteria. 
They selected patients with acute renal failure; on the 
other hand, we selected diagnosed cases of P. 
falciparum malaria.  In another study, Habte B13 
described Seventy-two patients with severe falciparum 
malaria. He found twenty-four (33.3%) patients who 
were complicated by acute renal failure. Higher 
percentage of renal dysfunction (33.3% vs 14.3% in our 
study) could be due to poorer hygienic condition in 
Ethopia than in Pakistan. They also found that a 
significantly higher number of patients with renal failure 
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were nonimmune visitors to malaria endemic regions. 
Dialysis was indicated in 38%, 29% died in early renal 
failure, and 33% recovered spontaneously. Mehta KS14 
in his retrospective study determined the incidence, 
severity and outcome of ARF in malaria at a tertiary 
medical Centre in a metropolitan city in India. They 
found that out of 402 detected smear positive malaria, 
24 (5.9%) had ARF. Seventeen patients recovered 
completely, while seven showed fatal combination of 
disseminated intravascular coagulation, acute 
respiratory distress syndrome. ARF necessitating 
dialysis was seen in 92% of patients with ARF in 
malaria. Vannaphan S15 evaluated factors associated 
with acute renal failure in severe malaria by comparing 
patients with severe malaria with and without ARF 
admitted to the Hospital for Tropical Diseases, Bangkok, 
Thailand. Nine hundred fifteen severe malaria patients 
were included in the study, of whom 195 (26.4%) had 
ARF. Lower percentage in our study more likely due to 
improving hygienic conditions in urban areas of Sindh.   
Prakash J et al16, in their study found twenty-six cases 
(4.8%) from a total of 540 patients with ARF of diverse 
aetiology had ARF in association with falciparum 
malaria. Dialysis therapy was required in 15 patients 
(57.7%) as they had severe renal failure, and the 
remaining 11 patients improved with supportive 
measures. Lower percentages (4.8% vs 14.3% in our 
study) is probably due to difference in the study design. 
They selected patients with ARF while in our study the 
selection criteria were diagnosed cases of P. falciparum 
malaria. Naqvi R17 in his study at third world tertiary care 
centre on all registered patients with ARF who had 
history and clinical findings suggestive of malaria and 
had malarial parasites on peripheral blood smears 
between January 1990 and December 1999 found that 
124 (5.9%) patients developed ARF due to malaria 
(falciparum in 121 and vivax in three). Lower 
percentages (5.9% vs 14.3% in our study) is again likely 
due to difference in the study design. They selected 
patients with ARF while in our study the selection criteria 
was diagnosed cases of P. falciparum malaria. Other 
reports show that ARF occurs in 1-5% of patients18,19, 

however, incidence of up to 60% has been reported..20 
Current evidence on renal dysfunction in falciparum 
malaria patients highlights the fact that falciparum 
malaria associated with ARF is a life threatening 
condition, but early presentation and intervention with 
appropriate anti-malarial and dialysis therapy is 
associated with improved survival and recovery of renal 

function. It is highly essential to optimize management 
protocols for these patients specially in malaria endemic 
areas. Currently, high quality intensive care, early 
institution of renal replacement therapy, and avoidance 
of nephrotoxic drugs are standard practice of the 
prevention and management of ARF. In our resource-
constraint setup it is essential to develop preventive 
strategies aimed at combating MARF and other renal 
disorders associated with malaria infection.  We 
recommend effective prevention of malarial infection, 
early diagnosis and early referral of patients with renal 
dysfunction to well-equipped centers to provide renal 
replacement therapy, if necessary, along with 
antimalarial therapy and support. These measures could 
significantly reduce mortality and enhance recovery of 
renal function.  As nonimmune individuals are more 
prone to develop serious complications, we also 
recommend malaria prophylaxis and vigorous treatment 
of cases in such patients. Further large scale studies are 
needed on to assess other associated factors and to 
see the outcome in these patients.  

Conclusion 
A significant percentage of P. falicparum malaria 
patients were having renal dysfunction. We recommend 
its early detection through renal functions tests as it is 
quite feasible in our resources constraint setting. We 
also recommend avoidance of nephrotoxic drugs in 
these patients for prevention of further deterioration. We 
finally recommend continuous monitoring and early 
referral of these patients to tertiary care hospitals in the 
region for initiation of renal replacement therapy if 
needed.  
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