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Introduction

Nephrotic syndrome is known to cause hypercoaguable 
state. As Pierre Rayer first reported renal vein thrombosis 
associated with nephrotic syndrome in 1837, thrombosis 
is known to be one of the main complications of nephrotic 
syndrome with the renal vein being the most frequent 
site.[1‑5] Awareness of pathogenesis and assessment of the 
risk factors for arterial thrombosis are required to allow 
appropriate management of these patients. There are no 
reliable risk factors to suggest anticoagulation therapy 
in patients with nephrotic syndrome and prophylactic 
anticoagulants remain controversial. Our case once 
again highlights the dilemma in managing these patients; 
however it also throws some light on management.

Case Report

A 68‑year‑old retired office manager (male) was 

admitted to the hospital with worsening epigastric pain, 
clay colored stools, nausea, and ankle swelling. He also 
complained of weakness and tingling in left arm, slurred 
speech and difficulty getting words out. His risk factor for 
cerebro‑vascular disease included only hypertension that 
was well‑controlled with felodipine. On examination, 
there was non‑pitting pedal edema, right‑sided 
cerebellar signs (past pointing, dysdiadochokinesia), left 
hemiparesis, and expressive dysphasia. Blood pressure 
was 180/90 mmHg. Urine Dipstick had 2+ blood, 4+ 
protein with urinary Protein creatinine ratio of 1401 
(approx. 14 g/day). Renal function was mildly impaired 
with creatinine at 168 µmol/L. Albumin was low at 
16 g/L. Cholesterol was elevated at 13.8 mmol/L.

Computed tomography (CT) and magnetic resonance 
imaging (MRI) of the brain showed widespread cerebral 
infarcts in the middle cerebral and posterior cerebral 
artery territory [Figures 1 and 2]. Transthoracic 
echocardiogram and carotid doppler did not show any 
abnormality. Renal biopsy showed minimal change 
disease [Figures 3‑5]. Auto immune profile and 
compliments were normal. Immunoelectrophoresis 
did not show any plasma cell dyscrasia. Protein C and 
S levels were at lower end of normal range that was 
considered secondary to renal loss rather than primary 
deficiency.

Other investigations for hypercoagulable state such as 
anti‑cardiolipin antibodies, factor V leiden mutation 
were within normal limits.
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ABSTRACT

We report a case of 68-year-old Caucasian man who presented with cerebral infarcts secondary to arterial thrombosis associated with 
nephrotic syndrome. His initial presentation included edema of legs, left hemiparesis, and right‑sided cerebellar signs. Investigations 
with computed tomography and magnetic resonance imaging of brain showed multiple cerebral infarcts in middle cerebral and posterior 
cerebral artery territory. Blood and urine investigations also showed impaired renal function, hypercholesterolemia, hypoalbuminaemia, 
and nephrotic range proteinuria. Renal biopsy showed minimal change disease. Cerebral infarcts were treated with antiplatelet agents 
and nephrotic syndrome was treated with high dose steroids. Patient responded well to the treatment and is all well till date.
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Figure 3: Haematoxylin and eosin stain: (a) shows normal glomerulus. (b) shows vacuolated renal tubular cells suggesting heavy proteinuria and uptake 
of albumin by cells

Contrast CT of chest/abdomen/pelvis looking for 
malignancy was within normal limits.

Infarcts were considered secondary to arterial thombosis 
as a result of hypercoagulable state seen in nephrotic 

syndrome. Patient was treated with antiplatelet agents 
like aspirin and clopidogrel. Patient did not receive any 
prophylactic or therapeutic anticoagulation with heparin 
or low molecular weight heparin during his hospital stay. 

ba

Figure 1: CT of brain showing infarcts in middle cerebral artery infarcts Figure 2: MRI of brain showing cerebellar infarct

Figure 4: Siver stain of glomerulus showing normal basement membrane Figure 5: Electron Microscopy of glomerulus showing flattening of podocyte 
foot processes
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Nephrotic syndrome was treated with three doses of 
intravenous methyl prednisone and was started on oral 
prednisone at 1 mg/kg that was tapered down over a 
period of 3 months. There was good response to treatment 
with resolution of proteinuria and improvement in renal 
function. Most recent albumin has come up to 36 g/L. 
Patient remains in remission till date and has not had any 
further thrombotic episode.

Discussion

Nephrotic syndrome is one of the secondary causes of 
hypercoaguable state.[6‑8] Hypercoagulable state can be 
either primary or secondary. Primary causes are due to 
deficiencies of anti‑thrombin III, protein C or protein S. 
Other secondary causes include: Malignancy, pregnancy, 
and oral contraceptive use. Thrombotic complications in 
patients with nephrotic syndrome occur in both venous 
and arterial systems, with the most common being renal 
vein thrombosis.[2] In adults, the majority of thromboses 
are venous and arterial thromboses are more common in 
children.[3] Review of literature shows that hypercoagulable 
state is greater in nephrotic syndrome secondary to 
membranous nephropathy.[7] In our case, the etiology 
was minimal change disease. There are no data on the 
absolute risk of development of thromboembolism, but an 
observational study shows the risk of vascular thrombosis 
is greatest within the first 6 months of diagnosis, 
with an annual incidence rate of 1.48% for arterial 
thromboembolism.[9] Cerebral infarction in nephrotic 
syndrome is rare and has been previously reported in very 
few cases. Marsh et al.[10] described two adult patients, 34 
and 36 years of age, who presented with acute cerebral 
infarction and were found to have a hypercoagulable state 
due to nephrotic syndrome. Although it is not clear why 
nephrotic syndrome causes a hypercoagulable state, there 
have been many hypothesis for its mechanism, such as 
urinary loss of antithrombin III,[4] Factor XII deficiency,[11] 
protein C, and protein S deficiency,[12] increased platelet 
aggregation, and increased hepatic production clotting 
factors.[13‑16] Most authors report increased fibrinogen 
levels. Some studies described an increased incidence of 
thrombotic complications and hypercoagulation during 
steroid treatment.[9] Hypercholesterolemia may be another 
contributing factor in nephrotic patients.

Arterial thombosis is diagnosed with CT or MRI. 
Investigations for etiology of nephrotic syndrome 
involve autoimmune screen and renal biopsy. Treatment 
of arterial thrombosis involves anticoagulation with 
either conventional heparin or low molecular weight 
heparin or warfarin. Cerebral infarcts are treated with 
antiplatelet agents as in any other ischemic stroke. 

Prophylactic anticoagulation in patients with nephrotic 
syndrome and cerebral infarcts is unclear, and we did 
not give any prophylaxis in our patient.[17] Treatment of 
nephrotic syndrome involves general measures such as 
treating hypertension, hyperlipidaemia, proteinuria with 
angiotensin inhibiters, and edema with salt restriction 
and diuretics. Specific treatment of nephrotic syndrome 
involves immunosuppression with either steroids and 
antimetabolites or biological agents.
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