
S7 Table. Histology findings for included cases: renal biopsies and autopsies 

Study Biopsy type Site Findings 

Acharya [1] biopsy and 
necropsy 

kidney 7/29 fibrin thrombi and ACN on renal Bx (2) or autopsy (5), 10/29 ballooning capillaries (7 autopsy, 3 Bx), 19/29 splitting and thickening of GBM (8 
autopsy, 11 Bx), 10/29 swelling of endothelial cells (6 autopsy, 4 biopsy) 

Al Qahtani [2] biopsy kidney necrotising GN, glom ischaemic change, segmental scarring with obliteration of glomerular capillaries, GBM segmental corrugation, prominent 
endothelial cells in glom capillaries, glom necrotic, mild arteriolar hyalinosis, consistent with acute TMA with segmental glomerular scarring 

Amaral [3] biopsy and 
necropsy 

kidney Renal cortical necrosis, coagulative necrosis of glomeruli, fibrin thrombi in capillary loops and small vessels 

Aung [4] necropsy kidney 7 biopsies reported. Consistent findings were of renal cortical necrosis, glomerular coagulation, fibrin glomerular deposits, capillary loops distended 
and filled with masses of red blood cells, platelets and granular and amorphous fibrin masses. Most of the capillary luminae totally occluded.  
Electron microscopy showed masses and strands of fibrin, red blood cells and intervening areas packed with fibrin strands, disintegrated platelets 
and dense granular material.  Deposited fibrin in large fibrillar and granular masses, thrombi, swelling of endothelial cell cytoplasm and some 
disruption of endothelium 

Basu [5] histology kidney Unclear reporting, ischaemic changes and isolated tuft glomerular fibrin thrombosis in some biopsies, fibrin thrombi in arterioles in other biopsies 

Benvenuti [6] necropsy lung, 
heart 

Extensive alveolar haemorrhage and oedema with numerous 
platelet thrombi in capillaries and venules. Myocardium showed foci of fibrosis and interstitial haemorrhage; multiple fibrin and platelet thrombi 
present in microcirculation. Immunohistochemical 
reactivity for factor VIII confirmed the presence of platelets 
in the pulmonary and myocardial thrombi 

Chugh [7]  biopsy kidney ATN  

biopsy kidney ACN, fibrin thrombi, extensive glom and tubular necrosis 

Chugh [8, 9] biopsy and 
necropsy 

kidney In at least 1 case an autopsy showed cortical necrosis, fibrin thrombi in glom capillaries and arterioles and cortical necrosis.  

Cobcroft [10] necropsy kidney, 
spleen, 
lung 

Renal necropsy findings included a fibrin clot in interlobular artery, and scanty fibrin staining in glomeruli; fibrin thrombi also present in the small 
arteries of spleen, pulmonary arterioles. Infarcts in spleen and single small infarct in kidney. Cause of death: cerebral cortex hypoxic diffuse injury 
due to cardiac arrest. The brain and heart did not show signs of TMA on histology  

Date [11-13] biopsy kidney 15 patients’ renal biopsy: cortical necrosis in 3 cases and ATN in 12. Fibrin and platelet clusters were demonstrable in glomeruli and microvessels in 5 
of 7 biopsies examined by electron microscopy. Some cases showed necrosis of peritubular capillaries with fragmentation of endothelial cells; 
irregular GBM thickening and wrinkling, focal endothelial swelling, occasional degenerating endothelial cells. Electron microscopy showed granular 
material and platelet clusters in vessel luminae, subendothelial deposits, blood vessel endothelial cell swelling, medullary blood vessels severely 
affected with marked swollen focally necrotic endothelial cells almost completely obliterating the lumen, occasional platelet clusters also seen.  The 
three with cortical necrosis did not recover renal function. Those with ATN all recovered 

Dineshkumar [14] biopsy kidney More than 80% cortical necrosis with fibrin thrombi involving arteries and glomerular capillaries. Immunohistochemisty negative for 
immunoglobulin and complement 



S7 Table continued 

Study Biopsy type Site Findings 

Gn [15] biopsy kidney Cortical necrosis with segmental necrosis and luminal thrombotic occlusion in the arteries and arterioles 

Gupta [16] necropsy kidney Fibrin thrombi in glomerular capillaries 

Herath [17] necropsy 
(double check) 

kidney, 
heart, 
spleen 

2 necropsies with extensive TMA in small and medium sized arteries of kidneys, heart, spleen; multiple glomerular capillary thrombi and glomerular 
and tubular epithelial necrosis; microscopic foci of myocardial cell necrosis 

Isbister [18] biopsy kidney 1 biopsy showing fibrin thrombi and red cell sludging in glomerular capillaries, some apoptotic cellular debris and possible early segmental necrosis 

Karunaranthne 
[19] 

biopsy kidney Subacute interstitial nephritis, no ATN but this is possibly due to late biopsy timing relative to snakebite and AKI 

Malbranque [20] necropsy kidney, 
brain, 
heart, 
bowel 

Multiple cerebral, myocardial and mesenteric infarctions and rupture of mitral valve chordae tendinae likely cause of death; multi-focal TMA with 
intimal-medial dissection by thrombi extending from foci of endothelial damage in small cerebral, myocardial, pulmonary, mesenteric, and 
interlobular renal arteries and arterioles, which were the cause of the infarctions; intense angiogenesis in organising cerebral infarcts; platelet 
aggregates and endothelial cells within microthrombi 

Merchant [21] necropsy kidney ACN (5 necropsies, 2 biopsies), fibrin thrombi in glomeruli; and at least 4 other cases non-ACN (2 of which were necropsies) showing capillary 
thrombi or ballooning, endothelial swelling 

Milani Junior [22] biopsy kidney (1 
biopsy); 
kidney, 
muscle, 
bowel, 
brain (1 
necropsy) 

Biopsy (1) showed diffuse cortical and medullary necrosis, proliferative GN, ATN, fibrin in walls of arterioles and fibrin thrombi in some glomerular 
capillaries. Necropsy (1) showed muscle and interstitial  necrosis and DIC in region of wound, fibrin thrombi in small sub-mucosal vessels of intestine,  
with ischaemic necrosis of mucosa and in small cortical and meningeal vessels with local meningeal haemorrhage and cerebral oedema 

Mittal [23] biopsy (8), 
necropsy (13) - 
check. 

kidney Biopsies showed ACN or ATN, fresh and endothelialised glomerular thrombi, endothelial swelling, capillary ballooning, GBM thickening or splitting, 
regeneration of tubular necrosis; necropsies showed ACN or ATN changes, glomerular necrosis, glomerular thrombi, tubular necrosis, endothelial 
swelling, GBM splitting or thickening, capillary ballooning, congestion of vessels, fibrous intimal thickening 

Namal [24] necropsy brain, 
spleen, 
lung 

Haemorrhages, plus thrombi and congested blood vessels in cerebrum, spleen and lungs; kidneys and liver were normal 

Namal [25] necropsy brain Renal ATN, cardiac histology was normal, pulmonary haemorrhages, small brain infarct near basal ganglia 

Namal [26] biopsy kidney Sclerosed glomeruli, mesangial matrix expansion and hypercellularity, occasional glomeruli with fragmented red cells, some glomeruli with fibrin 
thrombi 

Rao [27] biopsy kidney 2 biopsies; 1 with patchy cortical necrosis with fibrin thrombi in glomerular capillary lumens and arterioles (day 18), patient had full renal recovery; 1  
(day 31) with patchy cortical necrosis, fibrin thrombi in glomerular capillary lumen, and evidence of AIN, patient remained dialysis dependant with  
ESKD  
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S7 Table continued

Study Biopsy type Site Findings 

Shastry [28] biopsy kidney Cortical necrosis, fibrin in glomerular capillaries  

Than-Than [29] necropsy kidney, 
pituitary, 
lung (1); 
pituitary, 
lung (1) 

1 necropsy showed pituitary acute congestion and some fibrinous material in sinusoids, no haemorrhage; lungs showed fibrin thrombi in intra-septal 
capillaries and  some larger pulmonary vessels; kidneys showed fibrin thrombi in glomerular tufts, and early ATN, renal arteries contained fresh 
thrombi; other organs were normal. 1 necropsy showed small thrombi in pituitary gland sinusoids; kidneys showed early tubular necrosis but no 
thrombi; even though patient had AKI; lungs had intense capillary wall congestion 

Uberoi [30] biopsy kidney ATN and microthrombi in vasculature  
Bx: biopsy; ACN: acute cortical necrosis; GBM: glomerular basement membrane; GN: glomerulonephritis; TMA: thrombotic microangiopathy; ATN: acute tubular necrosis; DIC: disseminated intravascular 
coagulation; ESKD: end stage kidney disease 
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