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Abstract 
Renal cortical necrosis (RCN) is anecdotal in malaria. To our knowledge, RCN secondary to Plas-
modium malariae has not yet been published. We report a case of severe malaria complicated by 
RCN. A 29 year old Senegalese patient was transferred to our department for anuria in a context of 
severe malaria. The diagnosis was RCN secondary to a severe Plasmodium malariae malaria. 
Physical examination showed anuria, anaemic syndrome, haemorrhagic syndrome and a generally 
impaired condition. There was a normocytic normochromic anaemia aplastic, thrombocytopenia 
leukocytosis of 11.580/mm3, serum creatinine of 12.45 mg/dl and blood urea of 252 mg/dl. The 
Plasmodium malariae had been shown to thick blood film with high parasite density. The molecu-
lar study was able to confirm the infestation of this parasite. Treatment consisted of four haemo-
dialysis sessions and antimalarial molecules. Initial evolution was favourable with a recovery 
through diuresis and a partial improvement in renal function. Given the persistence of impaired 
renal function, a renal biopsy was performed. This confirmed the RCN. At last consultation, he had 
no symptoms and his last glomerular filtration rate (GFR) was 30 mL/min/1.73 m2. 
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1. Introduction 
Malaria is a major public health problem with significant morbidity and mortality in sub-Saharan Africa [1]. 
Life-threatening malaria is mainly determined by visceral effects including kidney damage [1]. These lesions are 
varied, including renal cortical necrosis (RCN), although this remains anecdotal. Several cases of RCN secon-
dary to infestation by Plasmodium falciparum and Plasmodium vivax have been published. To our knowledge, 
RCN secondary to Plasmodium malariae (PM) has not been published. We propose to present the case of a pa-
tient who presents severe malaria with PM complicated by kidney failure as RCN. 

2. Case Report  
Mr. D.S., a 29 year old Senegalese patient, was transferred on 09/11/2012 to the Department of Nephrology at 
Aristide Le Dantec University Hospital in Dakar, for the management of persistent anuria in a context of severe 
malaria. 

He suddenly complained on November 2nd, 2012 of intense and permanent headaches and profuse bilious 
vomit. This was followed a few hours later by polyarthralgia and intense myalgia. He felt worse on the night of 
06 to 07/11/2012 with the appearance of high fever and profuse sweating. He had been prescribed an oral 
anti-malarial treatment (based on an Artemisinin derivative) at a local health clinic. Generalised tonic-clonic 
seizures and persistent fever had caused his transfer to the Department of Infectious Diseases at Fann University 
Hospital Centre where he stayed three days. A gradual break in his diuresis appeared, progressing to persistent 
anuria which led to a transfer to the Department of Nephrology at the Aristide Le Dantec University Hospital. 

At admission, the patient was conscious. He was afebrile. He had a pulse rate of 102/min, respiratory rate of 
19/min and his blood pressure was 130/90 mm Hg. Physical examination revealed a total lack of diuresis, bilat-
eral and symmetrical oedema of the lower limbs, anaemic syndrome, haemorrhagic syndrome with bilateral 
epistaxis and gingival bleeding, and ascites of moderate abundance.  

Biological investigations at admission revealed: anaemia normochromic normocytic hypoplastic with haemo-
globin at 7.8 g/dl, thrombocytopenia 72,000/mm3, leukocytosis 11,580/mm3, creatinine 12.45 mg/dl, blood urea 
252 mg/dl, serum calcium 8.2 mg/dl and hyperphosphatemia 9.67 mg/dl. In blood electrolytes, sodium was 127 
mmol/l, potassium 4.5 mmol/l. Transaminases were normal with SGOT 21.6 IU/l, and SGPT 26.9 UI/l. blood 
sugar was 90 g/dl. CRP was 9.6 mg/dl (Table 1).  

On the third day after his admission, investigation of urine revealed that 24 h urine volume was 400 ml, urine 
protein 0.04 g/day, leukocytes 5208/min and erythrocytes 3472/min. 
 

Table 1. Showing laboratory values.                                                 

Laboratory parameter Laboratory result Normal range 

Hemoglobin (g/dl) 7.8 12 - 16 

Total leucocytes count (/mm3) 11,580 4000 - 10,000 

Platelet count (/mm3) 72,000 150 - 350,000 

Blood urea (mg/dl) 252 15 - 45 

Serum creatinine (mg/dl) 12.45 0.6 - 1.2 

Serum sodium (mmol/l) 127 135 - 145 

Serum potassium (mmol/l) 4.5 3.5 - 5.5 

SGPT* (U/l) 26.9 5 - 35 

SGOT* (U/l) 21.6 5 - 40 

Blood sugar (g/dl) 90 70 - 110 

Serum calcium (mg/dl) 8.5 8.5 - 10.5 

Serum phosphorus (mg/dl) 9.67 2.5 - 4.5 

Parasitemia load (trophozoites/µl) 18,402 0 
*SGOT: serum glutamic-oxaloacetic transaminase; *SGPT: serum glutamic-pyruvic transaminase. 
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The Plasmodium malariae was highlighted in the thick coloured drop by 10% of Giemsa. This led to the 
identification of the trophozoites, schizonts and gametocytes of P. malariae (Figure 1). Molecular diagnostics, 
based on the amplification of ribosomal gene 18S, had identified a band at 144 bases pair confirming infection 
with P. malariae (Figure 2). The parasitemia load was 18,402 trophozoites/µl.  

An abdominal ultrasound showed normal sized kidneys with poor cortico-medullary differentiation. 
Treatment consisted of: parenteral quinine salt at 250 mg three times daily for five days followed by a relay 

with oral association Artemether-Lumefantrine, furosemide at a dose of 250 mg/day on Day 1 and 500 mg/day 
on Day 2 and 3 to stimulate diuresis and fluid restriction. 

A worsening of renal impairment (serum creatinine at 16.62 mg/dl, blood urea to 313 mg/dl and hyperkalemia 
6.4 mmol/l) occurred on the fourth day of hospitalization. Renal replacement therapy was therefore indicated. In 
total, the patient received four sessions of haemodialysis. Secondarily, evolution during hospitalisation was fa-
vourable with a recovery of diuresis to 2 litres per day, a partial improvement of renal function (creatinine de-
creased from 12.7 mg/dl on 20/11/2012 at 3.45 mg/dl on 02/12/2013) and a normalisation of the platelets count. 
Normocytic normochromic anaemia persisted to 9.9 g/dl, however. 

Given the persistence of impaired renal function, renal biopsy was realised and showed an abundant and mu-
tilating band of interstitial fibrosis encompassing destroyed glomeruli (Figure 3). This fibrosis band around ar-
eas of parenchyma preserved tubular atrophy (Figure 4) and 80% of nephron reduction, a secondary segmental  
 

 
Figure 1. Giemsa-stained thin smear of patient’speripheral blood: 
Trophozoites of Plasmodium malariae “Basket-form”(arrow) × 
1000.                                                    

 

 
Figure 2. Confirmation of Plasmodium malariae by molecular 
biology. P.v: Plasmodium vivax, P.f: Plasmodium falciparum, P.m: 
Plasmodium malariae.                                       
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Figure 3. Zone of total necrosis of the renal parenchyma. 
Masson Trichrome × 200.                                                    

 

 
Figure 4. Area of diffuse inter stitial fibrosis (red arrow) tubu- 
laratrophy (green arrow) and glomerulosclerosis (white arrow). 
Masson Trichrome × 200.                                                    

 
lesions glomerulosclerosis according to 30% of residual glomeruli. This element was in favour of subtotal corti-
cal necrosis. The patient is currently monitored as a nephrology outpatient. At his last check up, he had a good 
general condition and his GFR was 30 mL/min/1.73 m2. 

3. Discussion 
Post-malaria renal failure occurs in the context of severe malaria [2]. In developing countries, the incidence of 
acute kidney injury (AKI) in malaria is not known, but in hospital studies, it ranges from 6% to 30.4% of cases 
[3] [4]. 

Acute tubulointerstitial nephropathy is the most common complication [5], however, cortical necrosis is ex-
ceptional and prognosis is especially bad in its complete form [3] [5]-[7]. To our knowledge, this clinical case 
remains the first RCN post-malaria Plasmodium malariae reported in sub-Saharan Africa and the world. 

RCN is a rare clinicopathological AKI form. It consists of a bilateral ischemic necrosis, symmetrical, “patchy” 
diffuse to renal cortex, sparing the renal medulla and a thin strip of subscapular cortex [8]. The prognosis of 
RCN is often pejorative, requiring the use of chronic haemodialysis, apart from cases where segmental renal 
cortical necrosis and delayed partial recovery can be observed.  

RCN post-malaria remains unusual. To our knowledge, four cases have been reported [3] [6] [7] [9]. The first 
two cases involved the RCN post Plasmodium falciparum [3] [7]. The third and fourth cases, published in 2012 
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and 2014, dealt with Plasmodium vivax RCN [6] [9].  
RCN in malaria can be explained by four main phenomena: massive intravascular haemolysis causing 

haemoglobinuria; dehydration and hypovolemia secondary to fever, with profuse sweating, a lack of water in-
take and digestive disorders resulting in renal hypoperfusion, also cytoadherence and erythrocyte sequestration 
with intravascular coagulation, head of hypoperfusion, and monocyte activation with release of free radicals. 
The first two mechanisms were excluded in our patient because there was no clinicobiological evidence for a 
massive intravascular haemolysis or severe hypovolemia. In our case, the RCN could have been due to cytoad-
herence and erythrocyte sequestration with intravascular and/or coagulation monocyte activation with the re-
lease of free radicals [2]. 

Clinically, the patient had persistent anuria. In RCN, the main symptom for Chugh and Kleinknecht [10] [11] 
was anuria that was almost constant. The patient had clinical anaemia on admission. On CBC (count blood cells), 
this anaemia was normochromic normocytic hypoplastic (reticulocyte count in 5680/mm3) with 7.8 g/dl of hae-
moglobin. The aplastic anaemia could be explained by dyserythropoiesis. The increase in inflammatory cyto-
kines TH1 has effects on bone marrow, inducing cell hyperplasia and dyserythropoiesis, resulting in a slowing 
in production of reticulocytes, and anaemia. Some authors believe that the effect of cytokines alone cannot ex-
plain the significant morphological changes observed in the spinal cord and suggest that this is a direct effect of 
haemozoin [12]. Haemorrhagic disease in our patient could be explained by the DIC (disseminated intravascular 
coagulation). This haemorrhagic syndrome may be missing. Indeed, disorders of haemostasis occur, and about 
half the time, only by a biological syndrome [13]. 

In the imaging plane, only renal ultrasonography was performed in our patient. It objectified normal size of 
kidneys with poor cortico-medullary differentiation. The same result was reported in the observation of Baliga 
and Singhal [3] [7]. 

The hypothesis of RCN was raised after unfavourable evolution after three weeks of renal function. Confir-
mation was made by renal biopsy, although this is not necessary for retaining the diagnosis of RCN. Other para-
clinical investigations such as renal Doppler, “microbubble” ultrasound or ultrasound contrast, abdomen and 
pelvis scan or renal MAG3 scintigraphy [14] may be sufficient.  

Our patient had the “patchy” form with striped lesions peppered with normal parenchyma. In all four cases 
published in the literature, the type of RCN has not been clarified [3] [6] [7] [9]. Our patient also had tubu-
lointerstitial lesions as interstitial fibrosis, and tubular atrophy with a case of tubular ghosts. These lesions were 
also identified in three of the reported cases of RCN post-malaria [3] [6] [7] [9]. 

In addition to the lesions described above, this patient had an 80% reduction in nephron lesions, with 30% 
segmental focal glomerulosclerosis in residual glomeruli. This “secondary” SFG is the result of secondary po-
docytes lesions, demonstrations of functional adaptation and/or structural. RCN is one of its causes.  

Plasmodium malariae, which was responsible for RCN in our case, has never been implicated in RCN. Only 
Plasmodium falciparum and vivax have been reported so far [3] [6] [7] [9]. 

Our patient recovered partial renal function. After 18 months of follow-up, he had normal diuresis and stable 
renal function with a GFR 30 ml/min/1.73 m2 according to MDRD formula. Of the three cases published on 
RCN post-malaria, one remained on dialysis [7]; change was not reported for the second case [3], and the third 
and fourth cases partially recovered and were released from dialysis [6] [9]. Cortical necrosis in our patient was 
associated with subtotal tubular damage may explain the early anuria, the recovery of diuresis and improvement 
in renal function. 

4. Conclusion  
Our case report demonstrates that Plasmodium malariae malaria may cause RCN, similar to other forms secon-
dary to Plasmodium vivax and Plasmodium Falciparum. 
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