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ABSTRACT   

Introduction : Malaria poses a great Public Health menace in India especially in the Gangetic Plains of Uttarakhand, Uttar 

Pradesh and Bihar, which is now endemic for malaria.  The present study reports the serious complications of malaria, like 

malarial nephropathy. Material and Methods : Three hundred sixty patients  with acute febrile illness were subjected to various 

tests of malaria, Routine hematological, biochemical tests and urine examination were performed. The data of their mode of 

presentation, management and outcome  was  analyzed. Results : Two hundred forty one cases out of  three hundred and sixty 

were positive for malaria and of these positive cases of malaria, 32 patients (13.2%) revealed renal involvement. Their age ranged 

from 18 to 65 years (mean + SD = 45.8 + 6.2 years) with male to female ratio being  2.2:1. Plasmodium falciparum alone (50%) 
or mixed infection with Plasmodium vivax (31.2%) were the causative organism. Oliguria and/or anuria (62.5%) was the 

commonest mode of presentation. All of them were managed with appropriate antimalarial drugs, fluid and electrolyte 

replacement and other supportive therapy. Hemodialysis was performed in 10 cases and 8 of them had full recovery. Seven 

patients(21.8%)  expired within 48-72 hours. Multi organ-failure and sepsis were the main causes of death. Conclusion: Our 

study  shows that falciparum  malaria is an important cause of acute renal failure. Advanced age, oliguria, anuria, hypovolumia, 

electrolyte imbalance and late referrals were the main bad prognostic factors. So early intervention is required for the  favourable 

outcomes in these cases. 
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INTRODUCTION

Malaria is a common health problem in India and it is 

endemic throughout South  East Asia, South America and 

Africa, largely as a result of warmth and humidity which 

favours the multiplication of mosquito Anopheles, the 

principal vector  for the transmission of malaria[1]. The 

disease is caused by haemoparasite protozoa Plasmodium, 

of which Plasmodium falciparum and Plasmodium vivax are 

common pathogens. Plasmodium falciparum malaria poses a 

great public health menace in India especially in the 
Gangetic balt of Uttarakhand, Uttar Pradesh, Bihar and also 

Tamilnadu and Orissa[2,3].  

Infection with the  Plasmodium falciparum produces mainly 

acute manifestations, ranging from asymptomatic urinary 

abnormalities and mild electrolyte imbalance to acute renal 

failure. Renal failure is multifactorial and carries a high 

mortality and morbidity[1,4] Malaria was not usually seen in 

the Kumaon region of Uttarakhand in the past but of late due 

to a significant increase in population, deteriorating hygienic 

conditions, migratory population, poor sanitation and a large 

influx of  tourists are mainly responsible for the resurgence 

of malaria in this region.  

In view of the increasing incidence of malaria in Kumaon 

region of Uttarakhand , the present study was undertaken to 

evaluate the incidence and degree of renal involvement in 

patient with malaria.  
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MATERIALS AND METHODS 

During the period of January,  2007 to December 2009, 

three hundred sixty patients of acute febrile illness 

compatible with malaria were studied. Two hundred forty 

one cases out of  three hundred and sixty were positive for 

malaria included in study. The study was conducted   in the 

Department of Medicine, Government Medical College 
Haldwani,  Uttarakhand. The  diagnosis of malaria was 

confirmed by the demonstration of malaria parasite on thick 

and thin peripheral blood smear. Other methods for malaria 

detection viz. quantitative buffy coat smear, antigen 

detection, malarial pigment in polymorphonuclear 

leucocytes were  carried out in patients where blood film 

could not demonstrate malarial parasite. Gradation of 

parasitaemeia was done by counting number of parasitized 

red blood cells. One thousand RBC were screened for the 

presence of parasite and percentage of infected RBC 

determined the parasite load which was graded as follows-. 

-up to 10%  mild parasitaemia 

-10 to20% moderate parasitaemia 

-20 to30% severe parasitaemia 

-Above 30% fulminent type parasitaemia, which was 

usually fatal 

Two hundred forty one positive cases (68.7%) of malaria 

were subjected to detailed history and physical examination. 

Renal involvement was evidenced by the presence of 
pyrexia followed by albuminurea, oligurea, anurea and 

development of uremia within 7 to 10 days. Routine 

investigations like haemoglobin, total and differential 

leucocyte counts and urine examination for quantative  

 

 

proteinurea and sediments were performed. Biochemical 

examination were performed for      estimation of blood 

urea, serum creatinine, serum electrolytes and liver 

enzymes. Ultrasonography was performed for visualizing 

the KUB region. 

All Patients were treated with antimalarial drugs along with  

other supportive measures. Hemodialysis was appropriately 

performed in clinically and biochemically indicated patients 
viz; patients in uremia, acidosis, hyperkalemia, fluid 

overload, oligurea, anurea and raised creatinine level. The 

duration and number of dialysis were determined as per 

clinical and/or biochemical improvement. All patients were 

followed-up till discharge from hospital or death. The 

complications were analyzed in each patient and possible 

cause of death was noted.          

 

RESULTS 

Thirty two cases (13.20%) with male to female ratio of 

2.2:1, revealed clinical evidences of renal involvement  

(smear positive malaria cases = 211, serologically positive 

cases = 30). Their age ranged from 18 to 63 years with mean   

± SD=30.4 ± 5.2 years (Table:1). Plasmodium falciparum 

either alone 16 cases or 50% or in mixed infection with 

Plasmodium vivax was seen in 50% and 31.2% of cases 
respectively (Table:2) Degree of parasitaemia in 27 cases 

(malaria parasite positive in blood film) revealed severe 

degree parasitaemia in 12 cases (44.4%) and fulminant in 4 

cases(4.8%). Pyrexia with body ache and prostration 

(85.5%) was usual presentation and often associated with 

nausea and vomiting (43.7%), followed by hypovolumia 

(56.2%), oligurea (68.7%) and anurea (6.2%)  (Table:3). 

 

 

 Table :1 Demographic profile of study  subjects 

Age groups in years Number of cases ( %) Sex 

Male Female 

11-20 19 (7.8%) 10 9 

21-30 60 (24.8%) 41 19 

31-40 49 (20.3%) 33 16 

41-50  68 (28.2%) 48 20 

51-60  33 (13.7%) 24 9 

Above 60  Years  12 (5.2%) 9 3 

Total  (%) 241 (100%) 165 76 
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 Table:2 distribution of cases according to the type of malaria and renal involvement 

Age 

groups 

in years 

P. Falciparum P. Falciparum + P. 

Vivax 

P. Vivax Serum Positive  

malaria cases 

No. of 

cases 

Renal 

involvement 

No. of 

cases 

Renal 

involvement 

No. of 

cases 

Renal 

involvement 

No. of 

cases 

Renal 

involvement 

11-20 

 

9 1 

 

1 

 

0 8 0 1 1 

21-30 
 

40 3 7 2 6 1 
 

7 1 
 

31-40 

 

30 5 5 3 8 0 6 1 

 

41-50  

 

34 6 11 4 15 0 8 1 

 

51-60  

 

17 0 3 

 

1 

 

8 0 5 1 

 

Above 60  

 

5 1 

 

0 0 4 0 3 

 

0 

Total   

% 

135 16 27 10 49 1 30 5 

56 6.6% 11.2 4.1 20.3 0.4 12.4 2.1% 

 

 

 Table:3 Presenting Clinical Features of Malarial Nephropathy Patients (n=32) 

Clinical Features Number of Cases % 

Fever 28 87.5 

Body ache, Myalgia, Headache 22 68.7 

Hypothermia (Temp. <36.50c) 2 6.8 

Nausea, Vomiting 14 43.7 

Oliguria 22 68.7 

Anuria 2 6.8 

Beeding 3 9.4 

CNS symptoms 12 37.5 

Convulsion 3 9.4 

Dehydration or hypovolumia 18 56.2 

Jaundice  14 43.7 

Hepatosplenomegaly 10 31.2 

Splenomegaly 9 28.5 

Oedema Over Feet & Face 7 21.8 

Respiratory distress 3 9.4 

Hypotension (Systolic B.P. <90 mmHg) 5 15.6 

 

Routine investigations revealed mild (31.2%) to moderate 

(46.9%) degree of anaemia with leucocytosis in 14 cases. 

Thrombocytopenia (platelets<80000/c.mm) was seen in 
37.5% of cases and 5 of them showed evidences of bleeding 

with platelets<40000/c.mm. Functional renal changes was 

observed in the form of proteinurea  >500mg/day in 15 

cases (46.9%) with raised specific gravity (>1020) in 13 

cases and various types of urinary sediments in 17 cases 

(53.1%).(Table:4)  
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 Table: 4 Haematological and Urinary Findings Patients with Nephropathy   Patients (n=32) 

Haematological Findings Number of Cases % 

Haemoglobin  

                < 8 gm / dL 

               8-10 gm / dL  
              10-12 gm / dL  

 

6 

9 
10 

 

 

18.7 

28.2 
31.2 

 

Total Leucocyte Counts –  > 10,000 / c.mm 14 43.7 

Platelet Counts –   

< 40,000 / c.mm 

 40,000 – 80,000 / c.mm  

 

5 

7 

 

15.6% 

21.9% 

 

Prothombin Time  

         > 15 seconds 

 

 

5 

 

15.6 

Urinary Findings 

Specific gravity > 1.020 

Proteinura         

 < 500mg / day 

 > 500mg / day 

Haematuria (RBC>10/HPF) 

Pus Cells(above 25 cells/HP) 
Hyaline Cast 

Granular Cast 

Cylinduria 

 

13 

17 

15 

6 

13 

5 
2 

4 

 

40.6 

53.1 

46.9 

12.5 

40.6 

15.6 
6.2 

12.5 

 

Biochemical changes revealed raised blood urea and serum 

creatinine in 20 (62.5%) and 14 (43.8%) cases respectively. 

Five cases revealed hyperbilirubinemia (serum bilirubin > 5 

mg/dl), whereas there was more than two fold increase in 

serum transaminases in 12 cases (37.5%). Electrolyte 

imbalance in the form of hyponatremia and hyperkalemia 

was seen in 50% and 34.4% of cases respectively. (Table:5),  

Renal biopsy could be performed in two cases only and 

histopathological findings was suggestive of proliferative 

glomerulonephrites in one and acute tubular necrosis with 

pigmented cast in other case. 

 

 Table:5 Biochemical Findings in Malaria Patients with Nephropathy  Patients (n=32) 

Biochemical Findings 

 

Number  of Cases % 

Blood Sugar  <  60 mg / dL 9 28.2 

Blood Urea   –   

up to 80 mg / dL 

 >  80 mg / dL 

 

12 

20 

 

37.5 

62.5 

Serum Creatinine –  

 up to 2.6 mg / dL 

   >  2.6 mg / dL 

 

18 

14 

 

56.2 

43.8 

Serum Bilirubin  –   

 2.0 – 5.0 mg / dL 

  >  5 mg / dL 

 

9 

5 

 

28.2 

15.6 

SGPT or ALT, above two fold increase  12 37.5 

SGOT or AST, above two fold increase 11 34.4 

Serum Sodium <130 meq / L  16 50 

Serum Potassium > 5.5 meq / L  11 34.4 

LDH > 500 IU / L 12 37.5 
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All patients were managed with standard course of 

antimalarial drugs (chloroquine, artimesnin-derivatives, 

mefloquene) and conservatively, with special attention to 

maintain the fluid electrolyte balance and euglycemia (9 

cases with blood sugar < 60mg/dl). Fluid was administered 

slowly and titrated against central venus pressure and urine 

output to avoid fluid overload. Hemodialysis was performed 

in 10 cases and 8 of them showed full recovery of renal 

function. Two patients expired, who were in anurea with 

severe degree of renal impairment.There was no significant 

difference in number of session  of dialysis between oliguric 

and non-oliguric cases.  

 

Table:6 Risk factors identified  with malarial nephropathy and correlation with mortality 

Risk factors* 
Number of 

Cases 

Expired Cases 

number % 

Age above 40 years  14 6 42.5 

Oliguria 18 4 22.5 

anuria 2 2 100 

coma 1 1 100 

Hemoglobin <10gm/dL 

                     > 10gm/ dL 

15 

17 

3 

4 

20 

23.5 

Platelets < 80,000 / c.mm  7 4 57.1 

Blood Urea > 80 mg / dL  24 6 25 

Serum Creatinine > 2.5 mg / dL 14 6 42.8 

Serum Biliriubin > 5 mg / dL  5 3 60 

Hyponatremia (Sodium < 130 meq / L ) 16 5 31.2 

Hyperkalemia (Potassium > 5.5 meq/ L) 11 6 54.5 

Hypotension (Systolic B.P. < 90 mm Hg) 5 3 60 

  *majority of patients had more than one risk factors 

 

Table:6, revealed the various risk factors. Mortality was 

21.8% ,comatosed patients expired within 48 hours. 

Advance age (death in 6 aged cases, 42.5%),  late referral, 

acute illness  with  septicaemia were main prognostic 

factors. Three out of 5 cases (60%) with  hepato-renal 

failure expired within 2-3 days. Overall it can be concluded 

that advance age, oligurea, anurea, hypovolumea, hepato-

renal failure and respiratory distress, had a bad prognosis. 

DISCUSSION 

More than one billion people are infected with malaria and 

disease causes 0.5 to 3 million deaths each year [1,3,4,5]. 

Severe malaria is mostly caused by Plasmodium falciparum 

which is the only species of malaria that causes parasatised 

red blood cells to adhere to endothelial cells and produce 
micro-vascular changes. These changes often result in 

multisystem disorder presenting with different 

complications. Renal involvement in malaria is a well 

recognized complication. It is usually found in patients with 

severe malarial infection associated with hemodynamic 

disturbances, acidosis and multiogran failure[1,3,6,7]. Acute 

renal failure is a serious complication of falciparum malaria 

and carries a high mortality of 15 to 45% [1,3,4]. In the 

present series of cases, the mortality was 21.8%.  

Plasmodium vivax is also incriminated in acute 

nephropathy[8,9] . We observed one patient with 

Plasmodium vivax out of 49 cases of Plasmodium vivax 
infection had renal failure, whereas 10 cases with mixed 

infection had renal impairment out of 27 cases (37%). Acute 

renal failure in malaria is multifactorial and two 

mechanisms are involved in the pathogenesis of  

 

nephropathy in malaria[1,3,8,9] viz; impaired 

microcirculation due to parasitized red blood cells which 

resulted to renal ischemia and non-specific effect of 

infection like hypovolumea, hypotension, jaundice, 

intravascular hemolysis, coagulation and endotoximea. 

 Hypovolumia (18 cases or 56.26%) was the commonest 

cause of acute renal failure in the present series of cases 

which resulted from nausea/vomiting (43.7%), decreased 

fluid intake, fever (87.5%) and severe infection which 

caused increased vascular permeability because of release of 

catecholamines. In malaria the hyperbilirumbinemia 

(unconjugated) was mostly seen which is due to hemolysis 

and conjugated element elevation resulted from 

cholestasis[3,10].Malarial hepatitis was present in 14 cases 

(jaundice, 43.7%) which was hallmarked by raise serum 

transaminase(37.5%) and incidence was reported up to 20% 

or even more[3,4,11]. Hyperbilirubinemia increases a 
vascular response to catecholamine and increase renin 

activity[3,12].   
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Hemolytic process is mostly responsible for 

hyperbilirubinemia but majority of opinion is that both 

hemolytic and cholestatic factors may be responsible for 

hyperbilirubinemia      (present series 43.7%). Malarial 

parasite mimics the effect of endotoxin through activation of 

monocytes. Recently, cytokines have been implicated in the 
production of endotoxin like product in malaria[3]. In the 

present series 43.7% cases had clinical and laboratory 

evidences of sepsis, 15.6% of cases had hypotension 

(BP<90mmHg, systolic) resulting in renal ischaemia due to 

decreased perfusion of kidney. Hyponatremia (50%) and 

hyperkalemia (34.4%) are typical biochemical findings in 

malarial acute renal failure and incidence reported upto 

55%[4,13,14] Although internal dilution is the usual 

mechanism but the, true sodium wastage occurs before the 

onset of oliguria. 

Hyperkelamia is striking feature and often fatal. It is 

attributed to hemolysis, rhabdomyolysis and acidosis, 
particularly in the presence of impaired renal function. 

Lactic acidosis is reflecting the degree of tissue hypoxia. 

Histological picture is a variable mixture of acute tubular 

necrosis (ATN), interstitial nephritis and glomerulo-

nephritis, thereby displaying the three major pathogenic 

mechanisms described. ATN is most consistent histologic 

finding. Tubular changes includes cloudy swelling, 

hemosiderin, granular deposits and variable degree of cell 

necrosis. In the present series the histopathologic finding is 

available in only two cases which consists of ATN and 

proliferative glomerulonephritis.  

Acute interstitial inflammation is well recognized pattern of 

malarial nephritis with clumps of parasitized erythrocytes in 

the venules in experimental animals. Glomerular lesions are 

characterized by proximal mesangial proliferation with 

many transit cells. Deposition of an eosionphillic granular 

material has been noticed along the capillary walls with in 

mesangium and in Bowman’s capsule. The glomerular 

capillaries often are empty, but they may contain a few 

parasitized cells or giant nuclear masses in patients who 

develop intravascular coagulation. The prognosis in acute 

renal failure (ARF) is favourable in patients who have early 

diagnosis, early referral and underwent dialysis as and when 
needed. Approximately 60% of malarial ARF required 

dialysis[3,15].  

In the present series 10 cases (31.2%) were dialyzed out of 

which the eight case (80%) had full recovery of renal 

functions. Twenty two cases (68.8%) were managed with 

conservative treatment with anti malarial drugs and other 

supportive measures and 5 of them expired (22.7%) because 

of hypotension, fluid and electrolyte loss and old age. The 

mortality in malarial ARF in various studies varies from 10-

45%[1,3,8,10]. The overall mortality in the present series of 

cases was (21.8%). The cause of death was found to be 
multifactorial. Prognosis was unfavourable when multiple 

organs are involved and in the present series of cases 

(Table-5) multi organ involvement was found to be the 

commonest cause of death.  

 

 

CONCLUSION   

It can be inferred from our study that falciparum  malaria is 

an important cause of acute renal failure. Nephropathy 

varies widely from mild proteinuria in association with 

urinary sediments to acute renal failure. Advanced age, 

oliguria, anuria, hypovolumia, electrolyte imbalance and late 
referrals were the main bad prognostic factors. The 

favourable outcome can only be achieved by early diagnosis 

treatment with appropriate anti malarial drugs with 

supportive measures and early dialysis. 
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