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Introduction 

Snake bite is an acute life-threatening, neglected medical emergency and most often 

an occupational hazard for farmers, villagers, hunters and migrant population. 

Southeast Asia has the highest incidence of snakebites and bite-associated mortality. 

(1) 

 

Snakebite is a potentially reversible condition, provided it is detected and treated 

early. It is a neglected tropical disease. Mortality due to snake bite is as high as 

30,000-50,000 annually in India. (2)  

 

Snake venoms consist of pharmacologically active peptides and proteins that alter 

different physiological aspects of the human body negatively affecting the intricate 

balance of homeostasis, causing acute kidney injury, coagulopathy, hypotension and 

myriad other effects. (3) 

 

There is a need to focus on intervening before complications of systemic 

envenomation occur.  
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Problem statements 

What is the profile of Venom-induced consumption coagulopathy in haemotoxic 

snake bites? 

How do we detect Venom-induced consumption coagulopathy as early as possible? 

 

 

Aim 

To describe the clinical characteristics, coagulation abnormalities and transfusion 

requirements of Venom induced coagulopathy (VICC) in haemotoxic snake bite in a 

tertiary hospital in South India. 

To validate Whole Blood Clotting Time test (WBCT20) when compared to 

Prothrombin time. 

To validate Vellore Manual activated clotting time (VeMac time) as a bedside test for 

detection of coagulopathy when compared to Prothrombin time. 
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Objectives 

To describe the clinical characteristics and coagulation abnormalities of Venom 

induced coagulopathy (VICC) in pure haemotoxic snakebite according to clinical 

syndrome. 

To measure the time to normalization of PT/INR in haemotoxic envenomation. 

To compare the clinical characteristics and coagulation abnormalities in: 

(a) Patients with VICC who do not require blood and blood product transfusion;  

(b) Patients with VICC who require blood and blood product transfusion  

(c) Refractory VICC (bleeding despite transfusion and ASV). 

To describe the indications for transfusion, the choice of blood products and quantitate 

transfusion requirements in VICC in haemotoxic snake bites. 

To assess the reliability of WBCT20 (Whole blood clotting time) test as a bedside tool 

for detection of coagulopathy. 

To assess diagnostic accuracy of Vellore Manual activated clotting time (VeMac time) 

test as a bedside tool for detection of coagulopathy. 
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Epidemiology- distribution across the globe, morbidity and mortality  

According to WHO Global snakebite initiative program statistics up until February 

2018, there are approximately 5.4 million snake bites each year, with half of them 

having envenomation and about 0.14 million deaths. Children and working class from 

poor strata are more commonly affected, resulting in loss of valuable human 

resource.(4) 

 

Antivenom has now been added to the WHO list of Essential medicines making it 

compulsory to have ASV as part of Primary health care package where the prevalence 

of snake bites is high. This is a boon to medical care as most of the bites occur in 

impoverished areas with poor access to basic health care. 

However, manufacture of ASV poses challenges as well. The present crisis revolves 

around quality control, coping with unmet needs of certain geographical locations and 

facing the lack of accurate data on the quantity needed.  

Concerns regarding higher prevalence of snake bites in areas with poor health 

infrastructure and limited access to health care have plagued the health system. Under-

reporting, lack of awareness, rising prices of ASV and lack of patient education are 

challenges faced in the management of this occupational hazard. 
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Indian epidemiology 

There are about 236 species of snakes, with about 13 poisonous species in India. The 

‘Big four’ snakes in India are the haemotoxic (Daboia russelii -Russell’s viper, Echis 

carinatus- saw scaled viper), and the neurotoxic (Bungareus caeruleus -krait and Naja 

naja-cobra) snakes. (5–8) 

However, there are other less-known species of snakes that are potentially dangerous 

and highly venomous. (7) There is a need to broaden the concept of ‘Big four’ to 

include geographically relevant snake species such as Hypnale hypnale in Kerala and 

Naja kauouthia in the North-east India.  

Studies from India show that the common syndromes of envenomation are 

haemotoxicity and neurotoxicity. A prospective cohort study including 76 patients 

from Karnataka showed that 73.6% had haemotoxicity and 19.7% had 

neurotoxicity.(6) The incidence of bleeding from the bite site was the most common 

manifestation of haemotoxicity. Raina et al, in 2014 showed in a retrospective study 

involving 200 patients from Himachal Pradesh that 46% had neurotoxicity and 31% 

had haemotoxicity.(9) So, in a diverse topography like India, it is important to note the 

differences in occurrence of various envenomation syndromes in different locations. A 

retrospective study from a single centre in Kerala, South India comprising of 1051 

patients treated for snakebite over 10 years (2000–2009) showed that haemotoxic bites 

were commoner over neurotoxic bites. (5) Research on epidemiological determinants 

of snakebite is hence warranted due to the geographical heterogeneity. 
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This study focuses on hemotoxic snake bites from a single centre in South India, with 

emphasis on epidemiological determinants of venom-induced consumption 

coagulopathy. 

 Epidemiology of haemotoxic snake bites- India 

The well-known haemotoxic snake species are Russell’s viper and Saw-scaled viper. 

Of late, Hump-nosed pit viper and Malabar pit viper from Kerala have come of 

interest as haemotoxic species. Previous epidemiological studies from India show that 

the first 3 are commonly encountered in South India, especially in the belts of Western 

Ghats. (10), (11) The Indian subcontinent displays a wide spectrum of snake species 

and envenomation syndromes (Table 1). (5, 6, 8, 12, 13) 

Table 1: State-wise distribution of Viper species in India 

Russell ’s viper Karnataka, Kerala, Tamil Nadu 

Saw scaled viper Karnataka, Kerala, Tamil Nadu 

Sochureki’s saw scaled viper Rajasthan, Gujarat 

Hump-nosed pit viper Kerala, Western Ghats 

Malabar pit viper Karnataka, Kerala, Tamil Nadu 

White-lipped green pit viper West Bengal, north eastern states 

Indian bamboo viper Tamil Nadu, Kerala, Andaman and 

Nicobar 

Himalayan pit viper Jammu and Kashmir, Punjab 

Red- tailed pit viper West Bengal, north eastern states 

Mangrove pit viper West Bengal, north eastern states 
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Haemotoxic snake bites are associated with various syndromes- 

• No envenomation- dry bites 

• Local reaction only 

• Haemotoxicity only 

• Local reaction + haemotoxicity 

• Local reaction + haemotoxicity + neurotoxicity 

• Local reaction + haemotoxicity + neurotoxicity+ nephrotoxicity 

A few other manifestations such as myocarditis, myocardial infarction with 

cardiogenic shock, pure thrombocytopenia and pituitary infarction have also been 

observed. 

 

 

Unpublished data from the National snakebite study from CMC, Vellore conducted in 

2015 showed that there was geographical variation of snake bite syndromes and biting 

species. Elapidae bites were predominantly seen in North Indian centres, whereas the 

centres from the south had predominantly Viperidae bites. The commonest species in 

the South was Russell’s viper followed by Echis carinatus; the commonest cause of 

haemotoxic snake bite being Daboia russeli. 

 



8 
 

 

The syndrome of Echis carinatus was confirmed to be only pure hemotoxicity with 

local swelling. On the other hand, the syndromes of Daboia Russeli varied:  

(a) haemotoxicity with local swelling  

(b) haemotoxicity with acute kidney injury;  

(c) haemotoxicity with neurotoxicity and  

(d) haemotoxicity with neurotoxicity and acute kidney injury.  

Therefore, patients with pure haemotoxicity could either be due to Echis carinatus or 

D. russeli envenomation. However, bites with multiple organ system involvement 

were shown to be only due to Russell’s viper envenomation. 
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Russell’s viper 

 

Figure 1: Russell's viper  

 

It is characterized by a triangular head; robust, stout body with adult snakes growing 

up to 3-6feet. It has keeled scales, with 3 longitudinal rows of black to brown almond-

like spots over the dorsum of the body. 

It is a nocturnal species, with a liking for dry terrains. The usual human encounters 

occur in agricultural fields during the months of summer and transition to rainy 

season. Russell’s vipers exhibit extreme aggression during a human encounter and are 

known to be one of the deadliest snakes among the land dwellers.  

The polyvalent anti-snake venom has been shown to have good efficacy against these 

bites. 

 

 

Daboia russeli, first described in 1797 

It has been recorded from throughout the 

country, especially from the Western Ghats. 

Regional names-  

Kannadi viriyan- Tamil  

Kolaka mandala- Kannada 
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Saw-scaled viper 

 

Figure 2: Saw-scaled viper 

It is characterized by a triangular head; robust, stout body with adult snakes growing 

up to 30-80cm. It has very dry, highly keeled scales, with yellow to brown spots 

connected by 2 undulating lines over the dorsum of the body. An arrow or cruciform 

shaped scale design is usually present on the head. 

It is a nocturnal species, found in rocky uninhabited terrains, dry lands and scrubs. 

The usual human encounters occur in agricultural fields during the months of summer 

and transition to rainy season. During encounters with humans accidentally, they coil 

up to cause rubbing of oblique scales together. This produces the sound of a working 

‘saw’ leading to its name. These viperine bites are characterized by extensive local 

necrosis and pain. The polyvalent anti-snake venom has been shown to have very 

good efficacy against these bites. 

 

 

Echis carinatus, first described in 1801 

It has been recorded from throughout the country, 

especially from the Western Indian states. 

Regional names-  

Suruttai viriyan- Tamil  

Garagasa mandala- Kannada 
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Hump-nosed pit viper 

 

Figure 3: Hump-nosed pit viper 

 

It is characterized by a triangular head; robust, stout body with smooth scales or low 

keeled scales. Hump-nosed pit viper is named so, as its snout is turned up slightly.  

It is a nocturnal species, with a liking for dry terrains. The usual human encounters 

occur in bushes, dry and deciduous forests.  Only recently have researchers studied the 

toxicity of these snakes- highly venomous, attributed highest number of snake bites in 

Sri Lanka.  

In our country, there are reports of Hypnale viperine bites from Kerala and South 

Canara districts of Karnataka. (5) 

There is no anti-snake venom yet available for this species. Its production is under 

clinical phase trials in Sri Lanka. (13) 

 

Hypnale hypnale, first described in 1820 

It has been recorded from throughout the country, 

especially from the Western Ghats, Sri Lanka. 

Regional names-  

Kopi viriyan- Tamil  

Ubbu moogina mandala- Kannada 

Churrutta- Malayalam 
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How to correlate snake species to clinical syndromes? 

The viperine envenomation spectrum consists of local reaction with necrosis and 

systemic haemotoxicity along with multi organ dysfunction. 

The availability of the offending snake specimen following a bite is roughly 30%, 

which means 70% of the time, only a likelihood of a species can be made depending 

on the clinical syndrome. (14–16) 

 

Most Russell’s viper bites result in significant envenomation and systemic symptoms. 

There are certain well-recognised clinical syndromes produced only by the Russell’s 

viper- local reaction (92%), coagulopathy (77%), neurotoxicity (78%) and renal 

failure (18%). (17) 

On the other hand, Echis carinatus bites are characterized mainly by local reaction, 

necrosis, cellulitis and coagulopathy. (18–20) 

 

To conclude, patients with pure haemotoxicity could either be due to Echis carinatus 

or D. russeli envenomation, and patients with haemotoxicity with acute kidney injury 

with/ without neurotoxicity are more likely to be due to D. russeli bites (Figure 4). 
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Figure 4: Algorithm for syndromic diagnosis of hemotoxic snake bites 

 

Venom-induced consumption coagulopathy: Pathogenesis 

Venom-induced consumption coagulopathy (VICC) is the core pathogenetic 

mechanism in haemotoxic snakebites. Snake venom contains toxins that lead to 

coagulation in vitro, but factor activation in vivo leading to coagulopathy. They are 

hence termed Procoagulant toxins. The quantity and quality of activators present in 

the venom determine the severity and course of VICC. 

The action of haemotoxic venom components is described in detail below. (17, 19, 20) 
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Prothrombin activators: 

4 different types of Prothrombin activators have been described in studies till date- 

groups A to D (Table 2). They belong to the serine protease family. This classification 

is based on structure, function and cofactors required.  

 

Table 2: Classification of Prothrombin activators 

Prothrombin activator Action 

Group A (Echis spp) Directly activate Thrombin to Meizothrombin 

Group B (Echis, Russell’s viper) Directly activate Thrombin to Meizothrombin 

Group C (Elapids) Resemble Factor Xa-Va complex and activate Prothrombin 

Group D (Elapids) Resembles Factor Xa 

 

Factor X and V activators: 

Activation of Factor X gives rise to Prothombinase complex resulting in downstream 

activation of the coagulation cascade. 

Thrombin-like enzymes (Fibrinogenases): 

They belong to the family of Zinc metalloproteinases. The component chains of 

Fibrinogen (alpha or beta) are cleaved by these enzymes resulting in the formation of 

a non-functional degraded molecule. This mechanism of inactivation does not result in 

the formation of a functional Fibrin molecule. 
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Haemorrhagins: 

They belong to the Group A and B prothrombin activators in Echis spp venom and 

possess additional functions. Disruption of the basement membrane and shear stress 

injury caused by damage to basement membrane leads capillary leak as well as 

predisposition to bleeding.  

 

Fibrinogen levels have been demonstrated to be low in haemotoxic envenomation 

which correlates with activation of upstream Factors (V, X) and propagation of the 

cascade downstream to Prothrombin. (22) 

 

The risk of bleeding in VICC appears to be associated with the following factors- 

1) Activation of coagulation cascade 

2) Damage to vessel wall integrity  

3) Platelet count and function 

4) Degree of local effects 

 

VICC usually presents with local bleeding manifestations like DIC. However, 

systemic bleeding is less common. The more serious bleeding manifestations are seen 

in bites with Echis spp, attributed to haemorrhagins. (18) 
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Russell’s viper envenomation 

The syndrome of local reaction, coagulopathy, acute kidney injury with or without 

neurotoxicity characterizes Daboia russelii toxicity. It is mediated by toxins like 

Prothrombin activators, viperitoxin and predilection to form fibrin microthrombi. 

Acute kidney injury is caused by various factors such as shock, direct toxicity of 

venom, intravascular haemolysis, rhabdomyolysis and ASV-induced interstitial 

nephritis. This condition differentiates it from haemotoxic envenomation due to Echis 

spp. (18,17) 

 

Saw scaled viper envenomation 

Echis spp venom contains proteases which cleave Prothrombin to Thrombin and also 

act as Haemorrhagins. These disintegrate endothelium, exerting shear-stress injury on 

the vessel walls resulting in excessive spontaneous bleeding. Ecarin is the most 

important toxin, which mediates conversion of Prothrombin to the isoenzyme 

Meizothrombin. This molecule results in unregulated thrombin activation. This 

syndrome is characterized by severe local pain, necrosis and pure haemotoxicity. (19, 

21, 22) 
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Table 3 highlights some of the major toxins and their effects in the two common snake 

species associated with haemotoxicity in this part of the country. (3) 

Table 3: Toxins in Russell's viper and Saw-scaled viper venom 

Viperidae Toxin Effect 

Echis carinatus 

(Saw-scaled 

viper) 

 

Disintegrin and 

metalloproteinase(ADAM) 

 

Haemorrhagin 

Necrosis, endothelial 

damage 

 

Bleeding 

 

Daboia russelii 

(Russell’s viper) 

 

Factor V and X activators 

 

Phospholipase A2 

 

 

 

 

 

Serine protease 

 

ACE inhibitors, Bradykinin 

potentiating enzymes, natriuretic 

peptides 

 

Calcium-dependent galactose 

binding leptins 

 

Cysteine protease inhibitors 

 

 

Vascular endothelial growth factor 

(VEGF) 

 

 

Coagulopathy 

 

Paralysis by presynaptic 

block, destruction of nerve 

terminals, myotoxicity, 

haemolysis, inflammation, 

necrosis, platelet effects 

 

Hypotension 

 

Hypotension 

 

 

 

Platelet dysfunction 

 

 

Inhibits human 

metalloproteinases 

 

Endothelial damage, 

permeability and edema, 

hypotension 
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Are VICC and DIC the same? 

The occurrence of VICC and thrombocytopenia in a patient with haemotoxic snake 

bite led to the thinking that VICC is like Disseminated Intravascular Coagulation 

(DIC). However, conceptual thinking has moved away from VICC as a form of DIC 

(activation of the fibrinolytic system) towards VICC as a form of consumptive 

coagulopathy (consumption of coagulation factors due to activation of venom toxins 

and depletion of fibrinogen). (25) 

Isbister et al, in 2010 showed that VICC is not the same as DIC.(25) VICC is not 

characterized by systemic microthrombi and end-organ damage due to the thrombi. 

VICC can be set in motion at any point in the coagulation cascade. On the other hand, 

release of large amounts of tissue factor/ Factor VIIa leads to formation of 

microthrombi and end organ damage in DIC. It is also characterized by a depressed 

fibrinolytic system causing impaired fibrin clearance. The natural course in VICC is 

reversal within 24-48 hours with normalisation of coagulation parameters as a result 

of de novo synthesis of Fibrinogen and venom degradation.  

The action of Ecarin causes low Fibrinogen levels as it directly activates Prothrombin. 

This mild degree of hypofibrinogenemia is termed as partial VICC. When there is 

interplay of several other factors such as Factor X and V activators as demonstrated in 

Russell’s viper envenomation, there is resultant complete VICC and severe bleeding. 

(22) However, the difference in pathogenesis of VICC in these two species is not fully 

understood. In-hospital mortality due to VICC is often due to major systemic bleeding 

like CNS bleed. However, VICC outcomes are superior to those with DIC. 
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Thrombocytopenia and Thrombotic microangiopathy with haemotoxic bites 

VICC can coexist with thrombocytopenia in about 40-60% of patients. Several 

mechanisms of low platelets in snake envenomation have been elucidated- direct 

toxicity, immune-mediated platelet dysfunction as well as destruction, 

microangiopathy and decreased/arrested thrombopoeisis. (13) 

Epidemiological studies of Russell’s viper in Sri Lanka have examined the occurrence 

of thrombocytopenia with acute kidney injury generating the concept of VICC with 

associated thrombotic microangiopathy (TMA). (26) However, not every case of 

VICC results in TMA. TMA in snake bite is poorly understood. The association of 

these two entities is yet to be elucidated. 

Although this position is strongly stated, there is no agreement on VICC being the 

same entity as DIC and the relationship of VICC and microangiopathy is at present 

unclear. Clinical observational studies from CMC have shown a spectrum for VICC-

pure VICC, VICC with thrombocytopenia and VICC with thrombocytopenia and 

TMA. This study is aimed at substantiating this spectrum in different clinical 

syndromes of viperine bites. It is therefore important to describe VICC in terms of 

clinical profile, trends of coagulation parameters, incidence of bleeding, ASV 

requirements, need for product transfusion and overall outcomes. This study will also 

aid in gaining an accurate understanding of the differences in pathophysiology of 

envenomation in Daboia russeli and Echis carinatus. 
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A cohort study involving 146 patients with Russell’s viper envenomation done in a 

tertiary care hospital at Sri Lanka using Enzyme immune-absorbent assay for venom 

detection to assess dynamic relationship between Russell’s viper antivenom and 

clotting factor levels showed that haemotoxic envenomation by Russell’s Viper is 

associated with an elevated PT/INR and APTT, low fibrinogen, Factor V, VIII and X 

levels (22). The median peak INR was 6.8 ( [IQR]:3.7 to >13), associated with low 

fibrinogen [median,<0.01g/L;IQR:<0.01–0.9g/L), low factor V levels 

[median,<5%;IQR:<5–4%], low factor VIII levels [median,40%;IQR:12–79%] and 

low factor X levels [median,48%[IQR:29–67%]. There were smaller reductions in 

factors II, IX and VII over time. All factors recovered over 48h after antivenom 

therapy. The median INR remained >3 at 6h post-antivenom but had reduced to <2, by 

24h. The APTT had also returned to close to normal (<50sec) at 24h. Factor VII, VIII 

and IX levels were unusually high pre-antivenom, median peak concentrations of 

393%, 307% and 468% respectively. There was a non-significant statistical 

association between pre-ASV venom concentration and INR (p=0.02), APTT 

(p=0.03).  

 

The natural history of VICC is normalization of coagulation within 24-48 hours, 

during which regular and meticulous monitoring of bleeding and coagulation 

parameters with necessary interventions like Anti-snake venom and blood products 

are life-saving. However, TMA has been proposed to be an acute self-limiting 

condition that resolves in 1-8 weeks.  
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Whole blood clotting time and Vellore manual activated clotting time 

An acute insult like venomous snake bite requires urgent medical attention. Most 

Haemotoxicity warrants ASV administration and ASV has been shown to be 

efficacious to reduce the severity and duration of coagulopathy. WBCT20 is routinely 

used on a protocol-basis to determine first dose of ASV and assess response after 6 

hours. (27) 

WBCT20 was initially intended to be a supportive evidence for coagulopathy; 

however, it has been propagated as a bedside diagnostic test of late. (28) 

WBCT20 is performed by letting a glass tube containing 5mL of the patient’s blood 

sample undisturbed and assessment of clot formation at the end of 20 minutes. Failure 

of clot formation is considered a positive test. The methodology has remained the 

same since the time of its inception in 1913 by Lee and White. 

Several attempts have been made to standardize this test. WBCT20 was not designed 

keeping in mind, physical factors such as length, material, temperature of the tube and 

biological factors such as species of snake. The utility of WBCT20 is paramount in 

setups with limited resources. (16)  

Fraught with the lack of standardization and validity, there is a pressing need for a 

universally agreeable bedside test. Ratnayake et al in 2017 assessed the performance 

of WBCT20 in comparison to PT/INR in detection of VICC. Out of 987 patients with 

snake bite, 79 patients fulfilled criteria for VICC- INR>1.4 with/without clinical 

bleeding. WBCT20 test had a relatively good sensitivity (82 %; 95 % [CI]:72-90 %) 

and specificity (98 % 95 % [CI]: 97-99 %) for the detection of VICC, but still missed 
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almost one fifth of cases where antivenom was potentially indicated.(16) However, 

this study did not look at performance of WBCT20 to assess response after ASV. Due 

to its poor sensitivity of about 80% across various studies, there might be a delay in 

ASV administration due to false negative WBCT20. Validation and  development of a 

simple, reliable, cheap and effective test is imperative. 

The property of clotting is determined by the nature of the surface and area of contact 

of the blood sample. This feature has been utilized in activated clotting time tests 

(ACT). Several techniques have been used for the same. Kaolin, Celite and glass are 

some of the mediators used. When there is contact of blood with enhancing factors, 

there is activation of blood resulting in faster clot formation. These values remain 

consistent when these determinants are kept constant. (29) 

 

The predominant factor determining the duration of ACT is anti-Factor II activity. An 

internal activating surface is provided by Kaolin, hence making the test independent 

of the size, nature of the material and volumes of the reagents used. Studies on Kaolin 

based ACT have been done in cardiological and neuro-interventional settings. (30,31) 

Differences between venous and arterial blood samples are not known. 

Kaolin based ACT are used to assess coagulation status in patients on continuous 

Heparin infusion following cardiopulmonary bypass, peripheral vascular interventions 

and neurosurgical procedures. Pre-calibrated machines provide these values with 

reference values pertaining to that particular machine. 



24 
 

This principle resulted in the inception of a new test for diagnosis of a bleeding 

disorder at the bedside. This test has been named VeMac time- Vellore manual 

activated clotting time test.  

The VeMac time is defined as the time taken for a standardized volume of whole 

blood to clot at 37˚C in the presence of kaolin as an activator. 

 

Unpublished data from CMC Vellore shows that use of Kaolin-activated clotting time 

is useful in diagnosis of Haemophilia in patients with clinical suspicion of this 

bleeding disorder in resource-limited settings. 50 patients of Haemophilia A (40 

severe, 5 moderate and 5 mild) and 10 patients of Haemophilia B (6 severe, 3 

moderate and 1 mild) were studied in a period of 12 months from 2016-2017.  The 

VeMac time was prolonged in 58 of 60 Haemophilia cases with an overall sensitivity 

of 96.6% and specificity of 100%. The median VeMac time in severe, moderate, mild 

Hemophilias and normal controls were 600, 375, 200 and 210 seconds respectively. 

This study also looked at performance of VeMac time after addition of factor VIII and 

IX concentrates. In 80% of the severe and moderate Hemophilias, the distinction 

between HA and HB was easily made. 

The utility of kaolin was hence extrapolated to bedside diagnosis of haemotoxic snake 

bite.  

 

In this study, we aim to assess the diagnostic utility of VeMac time and WBCT20 in 

the diagnosis of VICC.  
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Anti-snake venom in haemotoxic snake bites 

Anti-snake venom (ASV) has stood the test of time, with regard to therapy for VICC. 

The polyvalent ASV available in India contains antibodies against 4 snakes- Naja 

naja, Daboia russelii, Bungarus caeruleus and Echis carinatus. There is no 

monovalent ASV available in India.  (2) 

A systematic review by Isbister et al, published in 2014 to formulate a treatment 

protocol for haemotoxic snakebite, showed that antivenoms are the recommended 

treatment for envenomation. (14) They contain polyclonal antibodies that bind to 

toxins present in venom, with an ability to bind to multiple components of venom. 

(15) The various mechanisms by which ASV acts in highlighted in figure 6. 

 

Figure 6: Action of ASV 

 

The assessment of the degree and severity of envenomation along with the decision on 

the dose of ASV occurs at the first point of contact of a patient with the primary care 

physician.  
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The factors determining the dose of ASV depend upon the age of the biting species, 

venom potency, efficiency of the bite and host factors. According to the Indian snake 

bite protocol, all patients should receive 10 vials of ASV at presentation. 6 hours later, 

coagulopathy is reassessed and further ASV dosing is decided. (32) 

However, there is no consensus on the exact dosing of ASV and guidelines for 

monitoring specific to haemotoxic snake bites.  

J Srimannarayana et al, in 2004 compared low dose ASV continuous infusion with 

high dose, intermittent ASV bolus administration in a prospective interventional study 

with 90 participants, 30 in each arm. (33) This trial showed that low dose regimens 

were effective in normalization of coagulation parameters irrespective of the severity 

of envenomation. Tariang et al and Jorge et al showed in double blind RCTs to 

compare high dose ASV and low dose ASV that low dose ASV was superior in terms 

of efficacy in VICC and less risk of adverse effects with the added benefit of lesser 

costs. (34) 

A systematic review in 2015, including 5 RCTs, 4 from India and 1 from Brazil, 

included a total of 473 participants to evaluate high dose ASV (40-550mL) vs low 

dose ASV (20-220mL) on mortality in snake bite showed no difference in mortality 

rates in the 2 groups. It also showed statistically significant lesser duration of hospital 

stay in the group that received low dose ASV (MD -1.27days, p=0.001). A 

retrospective study from India in 2014 including 155 snake bites (all envenomation 

syndromes) showed that low dose ASV (less than 10 ASV vials) is as efficacious as 
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high dose ASV (more than 20 ASV vials), with comparable complication and 

mortality rates. (34) 

Anti-snake venom has its adverse effects, some of which are life threatening, notably, 

anaphylactic shock and serum sickness. Clinicians at community level face challenges 

of administering ASV to those with hypersensitivity. There is no monovalent ASV 

available in India.  

The above few studies have an implication on the amount of ASV routinely used for 

treatment of snake bites, given the unavailability of ASV, and emphasize the need for 

more rational, judicious and stringent use of ASV to reduce costs of treatment and risk 

of systemic hypersensitivity while not compromising on clinical benefit. However in 

the absence of good dose finding studies, the exact dose of ASV for haemotoxic snake 

bites is unclear.   

Is anti-snake venom alone sufficient? 

There are irreversible effects of envenomation not amenable to treatment by ASV, 

especially if the cascade has been initiated and clotting factor deficiencies have 

already occurred. (35) Since the procoagulant toxins act in the intravascular (central) 

compartment, their onset of action is very rapid. The interval between binding of the 

toxin to the target molecule is very short. Any intervention to reduce the duration and 

severity of coagulopathy must aim at this narrow therapeutic window. ASV can 

potentially reduce the duration of VICC and risk of spontaneous bleeding. Hence, 

early administration of ASV is required.  However, due to logistic dilemmas, placebo-

controlled trials to establish that ASV is beneficial in VICC cannot be conducted.  
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Non-randomized comparative studies on Australian elapid envenomation showed that 

administration of ASV did not reduce the duration of VICC. (35) On the other hand, 

studies by Mion et al on Echis envenomation have shown significant role of ASV in 

VICC outcomes- rapid normalization of PT, APTT and Fibrinogen. (19) 

Prospective observational studies have shown much more rapid recovery in those 

patients that received ASV when compared to no ASV. A prospective observational 

study by Isbister et al in 2009 including 167 patients with VICC due to all bites, to 

assess if early ASV administration had an effect on outcomes, showed that time to 

ASV administration and dose of antivenom did not have statistically significant 

benefit on VICC outcomes. (36) 

These differences could arise from the different mechanisms of coagulopathy. In 

Elapids, group C and D activators are responsible for formation of the Prothrombinase 

complex, similar to the human Prothrombinase complex and can hence be rapidly 

removed from circulation. (14) On the contrary, Echis secretes Group A and B 

activators that are metalloproteinases which are structurally unique and bear minimal 

resemblance to human clotting factors. (18) It is therefore essential to effectively 

conclude that ASV is the definitive therapy for VICC with future observational and 

retrospective case control studies.   

 

Clinical studies of patients admitted at CMC, Vellore have shown than haemotoxicity 

is frequently associated with thrombocytopenia. Less than 10% of patients require 

blood transfusion despite ASV treatment. The requirement of blood transfusion is 
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higher in patients with Russell’s viper syndrome compared to pure haemotoxic 

syndrome. Also the dose of ASV is lower in pure haemotoxic syndrome compared to 

the Russell’s viper syndrome. 

These results could suggest that the VICC of Saw scaled viper is less severe and more 

responsive to ASV. On the other hand, VICC of Russell’s viper is inadequately 

neutralized by ASV and requires blood transfusion therapy.   Alternately, it could 

mean that less severe Russell’s viper bite have milder haemotoxicity which is easily 

neutralized by ASV. 

 

Use of blood products in VICC: 

Clotting factor re-synthesis and full recovery of clotting function takes about 24-48 

hours. During this period, the patients are at a high risk of fatal bleeds. Hence, clotting 

factor replacement has been proposed as a line of management of VICC. (37) Among 

the factors available for treatment, Fresh Frozen Plasma has been proposed as an ideal 

agent as it contains Fibrinogen, Factor V, Factor VIII and Factor X. (38) However, it 

is controversial as supplying the central compartment with clotting factors may trigger 

further coagulopathy as snake venom contains enzymes that use these factors as 

substrates. (37) There is little evidence on use of blood products for reversal of VICC. 

In Isbister’s retrospective study from 2009, where the primary outcome measured was 

time to normalization of coagulopathy with the use of clotting factors, 35.43% of 

patients required blood transfusion despite ASV treatment. (35)  Of 126 patients, 55 

received factor replacement.  The dose of ASV was lower in pure haemotoxic 
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syndrome compared to the Russell’s viper syndrome. The recovery was faster among 

patients who received factor replacement within 4 hours of ASV administration, 

which was further confirmed in 2013 with an RCT. (39) The requirement of blood 

transfusion was higher in patients with Russell’s viper syndrome compared to pure 

haemotoxic syndromes.  These results could suggest that the VICC of Saw scaled 

viper is less severe and more responsive to ASV.  

On the other hand, it also throws light on the inadequacy of ASV alone in neutralizing 

VICC and need for blood products.  

The use of blood products was studied in a randomized controlled trial of 65 patients 

(ASP study by Isbister et al) in Australia in 2013, where they compared the use of 

Fresh Frozen plasma to standard-of-care treatment. Patients were included if they had 

an INR>3 and were administered 4 units of cross-matched FFP (10-15mL/kg). (39) 

They were reassessed at 6 hours after ASV administration, target being INR<2. It was 

shown that FFPs hastened the process of reversal of VICC if administered within 4 

hours of ASV administration in 30 out of 41 patients (70.3%). However, it did not 

show any difference in time to discharge from hospital or any reduction in risk of 

major bleed.  

Due to the small sample size, it would be difficult to ascertain from this study as to 

whether FFP administration would reduce the risk of major bleeds. Moreover, 

Transfusion-related Lung Injury (TRALI) and hypersensitivity pose as challenges too. 

The usefulness of Cryoprecipitate has also been studied in a couple of observational 

studies on VICC. (40) Since thrombin-like enzymes have been postulated to cause a 
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relative fibrinogen deficiency, replacing a product that is rich in Fibrinogen would 

theoretically be beneficially. However, data on utility of Cryoprecipitate in VICC is 

lacking.   

Persistent and recurrent coagulopathy: 

Re-emergence of venom in plasma after administration of anti-snake venom has been 

postulated as one of the reasons for persistent VICC. (40) The dynamic relationship 

between venom and clotting factor levels is not fully explored. Persistence and 

recurrence of venom antigenemia has been demonstrated patients who continue to 

have ongoing coagulopathy despite adequate doses of ASV. This has been termed 

refractory VICC.  

However, the epidemiological determinants of the same have not been identified and 

are yet to be fully understood. 
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At the end of the study, we would like to summarize the following unresolved 

questions from our data on haemotoxic snake bites: 

 

a. What is the clinical and laboratory spectrum of VICC in haemotoxic 

snake bite in different haemotoxic syndromes? 

b. To describe the response of VICC to antivenom therapy in relation to 

snake bite syndromes. 

c. What are the characteristics of the patients who require transfusion 

therapy?  

d. To evaluate the diagnostic utility of WBCT20 (Whole blood clotting 

time) test and Vellore Manual activated clotting time (VeMac time) for 

diagnosis and monitoring of haemotoxic snake envenomation. 
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Materials and Methods: 

The study protocol was defined at the beginning of the study and was approved by the 

Institutional Review Board (IRB). 

 

 

Patient population 

1) Descriptive study of Venom-induced Consumption Coagulopathy(VICC) 

 

Inclusion criteria- 

All patients above the age of 16 years with confirmed/suspected snake bite, presenting 

to CMC Hospital, Vellore within 24 hours of snakebite were evaluated for evidence of 

VICC with WBCT20 and PT. Patients with evidence of VICC were followed up as 

part of the VICC descriptive study between May 2017 and August 2018.  

 

All patients above the age of 16 years with informed consent by the patient or the 

relatives (if the patient was unconscious/sedated)(informed assent from caretakers if 

16-18 years of age) were recruited in the study. 

Criteria for VICC 

Whole blood clotting time test>20min or PT above reference interval; with or without 

clinical bleeding manifestations. 

Minor bleeding- Bleeding from bite site, gum bleed, oral cavity bleed 

Major bleeding- Haematuria, Haematochezia, Haemoptysis, Haemetemesis, 

Intracranial bleed 
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Exclusion criteria- 

Paediatric population (Age <16 years) 

Non-consenting adults 

Patients admitted with snake bite with no signs of envenomation syndromes after 

observation for 24 hours. 

Methods 

Detailed clinical assessment was done by the principal investigator to assess 

haemotoxic envenomation at admission and on a daily basis till the discharge or for 4 

days whichever is earlier. 

The following tests were performed at admission: WBCT20 (Whole blood clotting 

time) test, Vellore Manual Activated Clotting time (VeMac time) test, Prothrombin 

time/INR, Activated Partial thromboplastin time, Fibrinogen, platelet count and 

urinalysis.  

All patients received standard-of-care treatment comprising of anti-snake venom 

administration with adequate supportive care, and the study did not modulate 

treatment decisions.  

The treating unit decided on antibiotics, upgradation to Intensive care unit admission, 

intubation and mechanical ventilation, haemodialysis and blood product transfusion as 

and when required. 

WBCT20 and VeMac time were repeated 6 hours after ASV administration. 

Laboratory parameters like Platelet count, Creatinine in addition to coagulation 

parameters were monitored regularly- 6 hours after administration of ASV, 6 hours 

after product transfusion and then once daily till normalization/ discharge. 
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Laboratory measurements of PT/INR and APTT were performed at 6 hours, 24 and 48 

hours after admission. 

 

The type of VICC was described as 

 (a) Pure VICC  

(b) VICC with thrombocytopenia  

(c) VICC with thrombocytopenia and microangiopathy.  

Snake bite syndromes- components 

Local reaction- 

Local swelling in the absence of a tourniquet 

Cellulitis of the affected limb 

Enlarged tender lymph node draining the bitten limb 

Necrosis, blistering, gangrene 

Compartment syndrome –absent pulses 

Haemotoxicity-  

WBCT20 prolonged 

PT above reference interval 

Minor bleeding- Bleeding from bite site, gum bleed, oral cavity bleed 

Major bleeding- Haematuria, Haemtochezia, Haemoptysis, Haemetemesis, 

Intracranial bleed 

Thrombocytopenia- Platelet count <1,00,000/ mm3 
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Neurotoxicity- 

Ptosis or Opthalmoplegia, bulbar weakness – dysphagia, difficulty in speaking 

Limb muscle weakness  

Neck holding time <5s 

Respiratory paralysis-Reduced single breath count<10, paradoxical breathing, 

respiratory failure, need for mechanical ventilation 

Acute kidney injury- 

The AKIN diagnostic criteria for AKI specify an abrupt (within 48 hours), absolute 

increase in the serum creatinine concentration of ≥0.3 mg/dL (26.4 micromol/L) from 

baseline; a percentage increase in the serum creatinine concentration of ≥50 percent; 

or oliguria of <0.5 mL/kg per hour for more than six hours. 

Cardiac toxicity- 

Dizziness, faintness, collapse, shock, hypotension, cardiac arrhythmias, myocardial 

damage/ myocarditis. 

 

Reactions to ASV- 

Anaphylactic reactions- within 2 hours, characterized by symptoms varying from 

angioedema, itching, urticaria, bronchospasm to anaphylactic shock 

 

The type of VICC was also correlated to the snake bite syndrome- 

• No toxicity 

• Local reaction only 

• Local reaction + haemotoxicity 
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• Local reaction + haemotoxicity + neurotoxicity 

• Local reaction + haemotoxicity + acute kidney injury 

• Local reaction + haemotoxicity + neurotoxicity+ acute kidney injury 

Descriptive variables 

Profile of VICC-  

Demographic data- Age, Gender, Occupation, Locality 

Time to onset of symptoms 

Number of patients with bleeding symptoms, Minor or major bleeds 

Symptomatology other- fang marks/ local reaction/ CNS symptoms/ GI symptoms/ 

other 

Bedside tests- At admission and 6 hours after ASV- WBCT20 and VeMac time 

Management of VICC outside- 

Time to first ASV 

Number of ASV vials received outside 

Presence of ASV hypersensitivity  

Blood product transfusion outside- indication, type and number 

Laboratory parameters at baseline- 

Baseline Hb/ Total counts/ Platelet counts 

Baseline Urea/ Creatinine/ Sodium/ Potassium/ Bicarbonate 

Baseline LDH/ Indirect bilirubin 

Baseline PT/INR/APTT/Fibrinogen 
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Treatment outcomes- 

Total number of ASV vials given in CMCH 

Time to normalization of PT/INR 

Total number of ASV vials required for normalization of PT/INR. 

Type of VICC syndrome 

Correlation of VICC type to the syndrome of VICC 

Reversal of VICC- with ASV, with ASV and products, refractory VICC 

Correlation of dose of ASV to bleeding type 

Correlation of time of ASV given to type of VICC  

Correlation of time of ASV given to syndrome of VICC  

Clinical and laboratory differences between those who did not require transfusion and 

those who required product transfusion 

Indications for blood product transfusion, type and volume of each product 

Correlation of those who required product transfusion to the type and syndrome of 

VICC 

Characteristics of refractory VICC- demography, clinical manifestations, ASV 

requirements, response to therapy  

Outcome of the patient- discharge/death/discharged against medical advice 
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Sample size calculation 

This was an observational study design conducted over a period of 15 months. 

The National Snake Bite study from CMCH completed in 2016 showed about 170 

patients over a period of 2 years. Around 60-70 patients were expected to be recruited 

in this study. However, only 37 of the total number of snake bite presentations 

fulfilled inclusion criteria for this study. 

All categorical clinical profile variables were expressed as frequencies and 

percentages. All continuous variables which were approximately symmetric were 

presented using mean with SD. If not symmetric, median with IQR were presented.  

Assuming a sensitivity of 80% and specificity of 90% for the new test, a sample size 

of 61 cases and 138 controls with a precision of 10% and 5% respectively is needed. 

Diagnostic Test – Diagnotic accuracy of a new test  

Sensitivity/Specificity (%)  80  98  90  

Precision (%)  10  1  5  

Desired confidence level (1- 

alpha) %  

95  95  95  

No. of subjects needed  61  753  138  
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2) Evaluation of WBCT20 and VeMac time for diagnosis and monitoring of 

haemotoxic snake bite 

 

Comparison of WBCT20, VeMac time to PT/INR- 

Cases- All patients fulfilling VICC criteria. 

Controls – All dry bites and pure neurotoxic bites  

Bedside WBCT20 and VeMac time was done for all patients, along with PT/INR at 

baseline and 6 hours after ASV  

The diagnostic characteristics (sensitivity, specificity and positive and negative 

predictive value) of the WBCT20 and VeMac time were calculated, in comparison to 

PT/INR which was considered as the gold standard. 

Comparison of VeMac time for cases and healthy controls- 

Controls – healthy population working or studying at CMCH, 4 controls recruited for 

every case. 

Cases- All patients fulfilling VICC criteria. 

VeMac time was done for all cases and healthy controls at baseline. 

  

Methodology of WBCT20: 

2mL of blood will be collected in a glass test tube. 

It is left undisturbed to clot at room temperature by the bedside. 

At the end of 20 minutes, the tube is tilted. 

The test is said to be positive if there is no clot formation. 
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Methodology of VeMac time: 

Principle 

The time it takes for whole blood drawn from a vein and placed in a container in vitro 

to clot after the addition of activator. This test measures all the stages of intrinsic 

coagulation. 

Equipment 

Syringe & Needle. 

12 x 100mm glass tube. 

20 ul Sahli pipette. 

Stopwatch. 

10-100ul Automated pipette & Tips 

Reagents 

Kaolin (80 mg/ mL) 

Procedure: 

1. Make a clean venipuncture. 

2. Collect 1.5 to 2mL of blood in a syringe. 

3. Start the stopwatch as soon as the blood enters the syringe. 

4. Add 0.5mL of blood into each of two 12x100 glass tubes. 

5. Add 60uL of kaolin (80mg/ml) to both the tubes, and place the tubes in the stand so 

that they remain upright and undisturbed for 2 minutes. 

6. After 30sec. of incubation take the first tube and gently tip it and look for clot. 

7. When the first tube is clotted, record the time and start tipping the second tube 

every 30 seconds until it too is found to be clotted. Record the time. 
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Results/Interpretation 

The time recorded for the clotting time of the second tube is taken as the clotting time 

(least disturbed). 

 

False positives:  

Thrombocytopenia- platelets less than 30,000-50,000/mm3 

Hypothermia (in heparinized sample) 

Haemodilution (in heparinized sample) 

Decreased levels of platelet factor 4 

 

VeMac time was performed on 117 healthy controls from CMCH. Results obtained 

from this validation study showed Mean ± 2SD= 199.25 ± 31.06. This data was 

compared to VeMac time values obtained at baseline from haemotoxic bites. Mean 

and range of VeMac time values for VICC was assessed. 

 

The diagnostic utility of WBCT20 and VeMac time was compared to PT/INR- 

sensitivity, specificity, positive and negative predictive values. 

References: 
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Type of data and statistical analysis 

Data was summarized using Mean (SD)/ Median (IQR) for continuous variables and 

frequency and percentage for categorical variables. ROC curve was constructed using 

to find the optimal cutoff for VeMac time. Diagnostic accuracies (sensitivity, 

specificity, positive predictive value, negative predictive value) were presented with 

95% confidence interval. Categorical associations were analysed using Chi square/ 

Fischer’s exact statistics. Continuous variables among the categorical variable were 

compared using independent t test/ Mann Whitney U test. All the analyses were 

formed using Stata IC/15.0. 

Funding and approval 

The protocol was approved by the institutional review board and the funding was 

provided by the FLUID grant of the IRB. 

 

Results 

The study was carried out from May 2017 to July 2018. 37 patients with snake bite 

and haemoxicity satisfied the inclusion criteria and consented to be study subjects. 29 

patients with neurotoxicity consented be included as snake bite controls. 117 hospital 

staff was included as healthy controls. 
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Strobe figure 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

                                         Figure 7: Strobe figure 

 

30 patients- dry bites 

54 patients with haemotoxicity 

included for the study 
 

3 patients refused consent 

57 patients with neurotoxicity with no 

evidence of haemotoxicity 
 

10 presented after 24 hours                                            

7 withdrew consent 

216 patients presented to Emergency 

Department with alleged history of 

snake bite/unknown bite with 

envenomation syndromes (June 2017- 

July 2018) 

 

154 patients provisionally recruited 

for the study 

114 patients with systemic 

envenomation for clinical 

assessment 
 

37 patients with haemotoxicity 

recruited as cases 

 

30 patients –non-snake bites 

32 patients refused consent 
 

29 patients with neurotoxicity 

consented be included as controls 

20 withdrew from the study 

5 died 

6 presented after 24 hours                                             
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I. DESCRIPTIVE STUDY OF HAEMOTOXIC SNAKE BITES 

Table 4 highlights the baseline characteristics of 37 patients who fulfilled inclusion 

criteria and were recruited to the study. 

Table 4: Baseline characteristics of cases 

Parameter Frequency (n) 

  

Age (years) (Mean±2SD) 37±13 

Gender 

Male 

Female 

 

31 (84%) 

6 (16%) 

Occupation  

Student 

Manual laborer 

Farmer 

 

4 (11%) 

13 (35%) 

20 (54%) 

Locality 

Vellore 

Thiruvallur 

Kadapa 

Chittoor 

 

22 (60%) 

4 (10%) 

10 (27%) 

1 (3%) 

Site of bite 

Upper limb 

Lower limb 

Others 

 

Time parameters: (hours) 

 

Time to presentation to CMCH (Mean±2SD) 

Time to symptom onset Median(IQR) 

Time to first bleeding Median(IQR) 

Time to systemic bleeding Median(IQR) 

Time to receiving first dose of ASV outside  

Within 1 hour 

1-6 hours 

6-12 hours 

More than 12 hours 

 

 

 

 

 

 

8 (21%) 

28 (75%) 

1 (3%) 

 

 

 

12.8±7.5 

0.25 (0.16-1) 

1.0 (0.16-1.5) 

3.0 (2.0-10.0) 

 

9 (25%) 

24 (67%) 

3 (8%) 

0 
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Therapy-related parameters: 

 

Number of ASV received outside (Mean±2SD) 

Anaphylaxis to ASV outside 

Number of patients who received transfusion outside 

with indication 

Type and quantity of product received 

 

 

Symptomatology at presentation: 

 

Fang marks 

Cellulitis 

Haemotoxicity- 

Bite site 

Minor 

Major 

Neurotoxicity- 

Ptosis 

Altered sensorium 

Respiratory failure 

Acute kidney injury- 

Shock 

 

WBCT20 at presentation: 

More than 20 minutes 

 

Median VeMac Time at presentation: Median(IQR)(seconds) 

 

 

 

10±6 

5 (14%) 

1 (3%) 

Anaemia 

FFP, 4 

 

 

 

 

37 (100%) 

36 (97%) 

 

33 (89%) 

4 (11%) 

16 (43%) 

 

21 (57%) 

0 

0 

7 (19%) 

2 (6%) 

 

 

30 (81%) 

 

420 (240-480) 

Laboratory parameters: 

 

Haemoglobin (Mean±2SD) (g/dL) 

Platelet count (Mean±2SD) (per mm3) 

Prothrombin time Median(IQR) (seconds) 

INR Median(IQR) 

Activated Partial Thromboplastin Time Median(IQR) (seconds) 

Fibrinogen (Mean±2SD) (mg/dL) 

Creatinine Median(IQR) (mg/dL) 

 

 

13.8±2.5 

1.8±0.64 

18.5 (13.8-36.9) 

1.69 (1.26-3.35) 

34.8 (29.6-77.9) 

138±112 

1.07(0.84-1.65) 
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Demographics of patients 

The mean age of patients was 37 years. 31 out of 37 patients were males (Figure 8). 

Majority of them were agricultural labourers(54%). 22 of them hailed from Vellore 

district, next common locality being Chittoor (in Andhra Pradesh).  

 

Figure 8: Sex distribution    Figure 9: Site of bite 

Most of the bites occurred in the lower limb (75%). 1 patient had a bite on the face 

while at work in the fields (Figure 9). 

Time parameters 

The mean time to presentation after the bite was 12.8 hours. The median time to onset 

of symptoms was 15 minutes with a range of 10-60 minutes. The median time to first 

bleeding manifestation in 28 patients was 1 hour with a range of 10 to 90 minutes. The 

median time to systemic bleeding in 20 patients was 3 hours with a range of 2-10 

hours. 
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ASV therapy before presentation to CMCH 

36 out of 37 patients received anti-snake venom (ASV) outside prior to presentation to 

our hospital. The time to receiving first dose of ASV is shown in figure 10.  

 

 

Figure 10: Time to first ASV dose 

 

Majority of the patients received ASV within 6 hours of the occurrence of the bite. 

Only 3 patients received ASV after 6 hours. All patients received their first dose of 

ASV within 12 hours. 
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Symptomatology 

Cases were assessed for the presence of local reaction including bruising and necrosis, 

minor and major bleeding, ptosis, respiratory failure, acute kidney injury and other 

varied manifestations. Figure 11 shows the incidence of various manifestations in 

cases. 

 

 

Figure 11: Symptomatology at presentation 

 

All patients had fang marks which were identified at the emergency department. 21 

out of 37 patients had neurotoxicity characterized by bilateral ptosis, reduced neck 

holding time or reduced single breath count suggestive of diaphragmatic weakness. 7 

had acute kidney injury at presentation. 
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Characteristics of haemotoxicity 

33 out of 37 patients (89%) had bleeding from the bite site. Minor bleeding was 

observed in 4 patients- defined as oral cavity or gum bleed. 16 patients had major 

bleeding (defined as haematuria, haemetemesis, malena, haemoptysis or intracranial 

bleed). 18 out of 37 patients continued to have bleeding- 2 had minor bleeding and 16 

had major bleeding. No patient had major internal organ bleed or intracranial bleed. 

Under the category of haemotoxic syndromes, pure haemotoxicity could be either due 

to Saw Scaled viper or Russell’s viper envenomation. When haemotoxicity occurs in 

combination with neurotoxicity and/or acute kidney injury, it is likely to be due to 

Russell’s viper envenomation. 10 patients had only haemotoxicity. 27 patients had 

various combinations of haemotoxicity with neurotoxicity and acute kidney injury. 

Figure 12 highlights the pattern of envenomation syndrome identified for cases.  

 

 Figure 12: Pattern of envenomation (AKI-Acute kidney injury) 
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Bedside tests for coagulopathy 

WBCT20 and VeMac time were assessed at bedside at admission and 6 hours after 

ASV for all cases. These results were compared to gold standard- Prothrombin 

time/INR. They were also compared to non-haemotoxic snake bites (Krait bites, 

Cobra bites, dry bites). Figures 13-14 represent the observations made in the cases- of 

37 patients, 30 had abnormal WBCT20 at admission which reduced to 10 at 6 hours 

after ASV. 

  

 

         

       Figure 13: WBCT20 at admission Figure 14: WBCT20 at 6 hours after ASV 

 

 

Of the 29 snake bite controls, 3 had abnormal WBCT20 at admission. All the controls 

had normal WBCT20 6 hours after ASV. 
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VeMac time and snake envenomation 

For 37 cases, the median VeMac time at admission was found to be 420 seconds with 

a range of 150-1020 seconds. For 29 snake bite controls, the median VeMac time at 

admission was 180 seconds with a range of 150-240 seconds. Median VeMac time for 

healthy controls was 180s (IQ: 180-210). Figure 15 shows a scatter plot of VeMac 

time for cases in comparison to INR at presentation at admission. 

 

Figure 15: VeMac time at admission compared to INR in cases   

At 6 hours after ASV, the median VeMac time for cases was 180 seconds with a range 

of 120-360 seconds. For snake bite controls, the median time was 180 seconds with a 

range of 150-180 seconds.       

 

 

 

VeMac time (seconds) 

IN
R
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Anti-snake venom therapy 

36 out of 37 (97%) patients had received ASV outside – mean of 10 vials. 34 patients 

received a repeat dose of ASV at our hospital- mean of 10 vials (range- 2-10). 8 

patients (21.6%) received a second dose of ASV at our hospital- mean of 8 vials 

(range- 2-10). 5 patients (19%) had hypersensitivity to ASV- 1 had itching (3%) and 4 

had anaphylaxis (16%) (Figure 16). 

                        

                                                Figure 16: Hypersensitivity to ASV 

Response to therapy 

35 patients (94%) had normalization of Prothrombin time with ASV alone. Average 

time to normalization was 12 hours (range of 2-35 hours). The average number of 

ASV vials required for normalization of PT/INR was 18 with a range of 2-30. 12 

(32%) patients continued to have bleeding despite giving ASV. 6 out of the 12 needed 

product transfusion for various indications- continued bleeding, severe anaemia and 

TMA with active haemolysis. One patient continued to be coagulopathic despite ASV 

and blood products- termed refractory VICC. 
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Product requirements 

6 out of 18 bleeding patients required blood products. The details of the product 

requirements are shown in Figure 17. The most common products used were packed 

cells (5), FFP (2), cryosupernatant (2) and cryoprecipitate (1) and platelet rich 

concentrate (1).  

 

Figure 17: Product requirements in VICC 

The following table highlights 6 patients who needed blood products- their 

characteristics in terms of bleeding, type of envenomation syndrome, type of VICC, 

ASV requirements, and normalization of laboratory parameters with ASV, product 

transfusion- indication and quantity; with outcomes. 
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Table 5: Clinical characteristics of patients who required blood transfusion 

Parameter 

 

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 

Envenomation 

syndrome 

 

Haemotoxicity Haemotoxicity + 

AKI 

Haemotoxicity 

+ AKI 

Haemotoxiciy 

+ AKI 

Haemotoxicit

y + AKI 

Haemotoxicity 

+ AKI 

Major bleeding  

 

Haematuria, 

haematochezia 

 

Nil Haematuria Haematuria, 

haemetemesis 

Nil Nil 

Spectrum of 

VICC 

 

Pure VICC VICC-

thrombocytopeni

a 

VICC with 

TMA 

VICC with 

TMA 

VICC with 

TMA 

VICC with 

TMA 

Total ASV  

 

10 25 28 20 20 22 

Bleeding 

despite ASV 

 

Yes No Yes No No No 

Time to 

normalisation 

of PT/INR 

 

30 hours 5 hours 6 hours 12 hours 18 hours 35 hours 

Product 

(number of 

products) 

Cryoprecipitate 

(16)  

Packed red cells 

(1) 

Cryosupernatant 

(19) 

Packed red cells 

(3) 

Platelet rich 

concentrates (8) 

FFP (8) 

Packed red 

cells (4) 

FFP (12) 

Packed red 

cells (3) 

Cryosupernatant 

(18) 

Packed red cells 

(2) 

Indication  

 

 

Continued 

bleeding 

Severe anaemia TMA with 

anaemia 

TMA with 

anaemia 

TMA with 

anaemia 

TMA with 

anaemia 

Renal 

replacement 

therapy 

 

No No No No Yes Yes 

ICU care 

 

No Yes, 3 days No No No No 

Duration of 

hospitalization 

(days) 

 

9 15 15 10 14 20 

Outcome Discharged Discharged Discharged Discharged Discharged Discharged 
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Characteristics of patients who required blood or blood product transfusion 

Of the 6 patients who required blood transfusion, 5 had clinical envenomation 

syndrome of haemotoxicity with AKI. Two patients had major bleeding in the form of 

haematuria and haematochezia. Four patients had VICC with TMA, one pure VICC 

and one VICC with thrombocytopenia. In 5 cases, the ASV requirement was 20-28 

vials of ASV. Two patients had bleeding despite ASV. In 3 cases, time to 

normalization of INR exceeded 12 hours. In 4 cases, the indication for transfusion was 

TMA with anemia, in one case anaemia and in one case continued bleeding. In 5 cases 

the blood product used was packed cells, in 2 cases cryosupernatant, in 1 case 

cryoprecipitate, in two cases FFP and one case PRC.  One patient required renal 

replacement therapy. All patients with VICC had a good clinical outcome. 

 

Outcomes 

6 (16%) patients needed ICU care. Average duration of stay in ICU was 3 days with a 

range of 1-5 days. 2 out of 6 patients needed renal replacement therapy and 1 needed 

mechanical ventilation. 

34 patients (92%) were discharged after treatment. 3 were discharged against medical 

advice. Average duration of hospitalization was 7 days with a range of 2-12 days. 
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Table 6 highlights clinical features, laboratory profile, response to therapy and 

outcome of VICC syndrome. The majority of patients with had pure VICC (64.9%) 

and 35.1 had VICC with thrombocytopenia/TMA. 89.2% of VICC had clinical 

bleeding. 73% of patients had a clinical syndrome suggestive of Russell’s viper 

envenomation (73%) and 37% had pure haemotoxicity syndrome. 67.6% had 

normalization of PT/INR with ASV. 29.7% had bleeding despite full dose of ASV. 

There was one patient with refractory VICC who bled despite ASV and blood 

transfusion. 

Table 6: Clinical features, laboratory profile, response to therapy and outcome of 

VICC syndrome (n=37) 

Based on hematological parameters N (%) 

− Pure VICC  24 (64.9 %) 

− VICC with thrombocytopenia 5 (13.5 %) 

− VICC with thrombotic microangiopathy 8 (21.6% %) 

  

Based on clinical parameters  

− VICC with bleeding 33 (89.2 %) 

− VICC with no bleeding 4 (10.8 %) 

  

Based on envenomation syndrome  

− Pure haemotoxicity 10 (27 %) 

− Haemotoxicity ± AKI ± Neurotoxicity 27 (73 %) 

  

Based on response to therapy  

− Normalisation of PT/INR with ASV  25 (67.6 %) 

− Bleeding despite full dose of ASV  11 (29.7 %) 

− Bleeding despite full dose of ASV and blood products  1 (2.7 %) 
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Spectrum of haemotoxicity 

The spectrum of haemotoxicity of VICC was classified into: (1) pure Venom-induced 

consumption coagulopathy (VICC); (2) VICC with thrombocytopenia and (3) VICC 

with thrombotic microangiopathy (TMA). Pure VICC was observed in 24 patients 

(64.9 %), 5 had VICC with thrombocytopenia (13.5 %) and 8 had VICC with 

thrombocytopenia and thrombotic microangiopathy (21.6 %) (Figure 18). 

 

Figure 18: Spectrum of Venom-induced consumption coagulopathy (VICC) 

Envenomation syndromes comprised local reaction and haemotoxicity on one hand 

and local reaction + haemotoxicity ± neurotoxicity ± acute kidney injury on the other. 

10 patients with pure VICC had only local reaction, coagulopathy and/or bleeding 

manifestations. 3 out of 5 patients with thrombocytopenia had local reaction, 

haemotoxicity and acute kidney injury. 62.5% of those with TMA had an 

envenomation syndrome of local reaction, haemotoxicity and acute kidney injury. 

37.5% of those with TMA had an envenomation syndrome of local reaction, 

haemotoxicity, neurotoxicity and acute kidney injury (Figure 19). 
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41.6% of pure VICC had a snake bite syndrome of local swelling and haemotoxicity.  

58.4% of pure VICC had clinical features of Russell’s viper envenomation syndrome. 

All the patients with VICC with thrombocytopenia and VICC with TMA had features 

of a clinical syndrome suggestive of Russell’s viper envenomation (haemotoxicity 

with AKI and /or neurotoxicity).  All the cases of pure haemotoxicity syndrome had 

only pure VICC.   

 

Figure 19: Envenomation syndromes across various types of VICC 

The following tables 7-8 describe VICC in different groups based on haematological, 

laboratory, treatment requirements and outcomes, with their respective p values. 

Since the numbers in the groups were small, p values were calculated by combining 

thrombocytopenia and TMA groups. ASV administration within 6 hours was noted to 
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be statistically significant in VICC when compared to the other 2 groups- Majority of 

patients with pure VICC had been given ASV within 6 hours when compared to those 

with thrombocytopenia/TMA (p=0.043).  

There was a significant association with envenomation syndrome to the VICC profile. 

Envenomation syndrome typical of pure haemotoxicity did not have any 

thrombocytopenia or thrombotic microangiopathy (p<0.001). 

The mean time to normalisation of PT/INR (hours) was 12 ± 8 hours in pure VICC, 13 

± 8 hours in VICC with thrombocytopenia and 15 ± 10 hours in VICC with TMA. But 

this difference was not significantly different. The mean number of ASV vials 

required for normalization was 18 ± 6 in pure VICC, 17 ± 6 in VICC with 

thrombocytopenia and 21 ± 9 in VICC with TMA. This difference was not 

significantly different.  

There was no significant difference in the clinical bleeding, normalization of PT/INR 

with ASV, time of normalization of PT/INR and ASV requirement or bleeding despite 

ASV therapy in the 3 VICC profiles. 50% of patients with VICC with TMA required 

blood products. However this difference was not statistically significant.  
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Table 7: Characteristics of spectrum of VICC based on haematological parameters 

 

Clinical parameter 

 

VICC 

n=24 

 

VICC with 

thrombocytopenia 

n=5 

 

VICC 

with 

TMA 

n=8 

 

 

p value 

Timing of first dose ASV (n, %) 

 

Within 1 hour 

1-6 hours 

6-12 hours 

 

 

7 (29.2) 

17 (70.8) 

0 

 

 

0 

5 (100) 

0 

 

 

2 (25) 

3 (37.5) 

3 (37.5) 

 

 

}0.043 

 

Bleeding (n, %) 

 

From bite site 

Major bleed 

 

 

20 (83.3) 

10 (41.7) 

 

 

5 (100) 

1 (20) 

 

 

8 (100) 

5 (62.5) 

 

 

0.276 

>0.99 

Clinical syndrome (n, %) 

Haemotoxicity                                           

Hemotoxicity + AKI                                

Haemotoxicity + AKI + 

Neurotoxicity           Haemotoxicity + 

Neurotoxicity        

 

 

 

10 (41.7) 

2 (8.3) 

5 (20.8) 

7 (29.2) 

 

 

 

0 

3 (60) 

1 (20) 

1 (20) 

 

 

 

0 

5 (62.5) 

3 (37.5) 

0 

 

 

 

}<0.00

1 

 

Normalisation of PT/INR with ASV 

(n, %) 

 

23 (95.8) 

 

5 (100) 

 

7 (87.5) 

 

0.586 

Time to normalisation of PT/INR 

(hours) (Mean ± 2SD) 

 

11 ± 8 

 

13 ± 8 

 

15 ± 10 

 

0.326 

Number of ASV vials required for 

normalisation (Mean ± 2SD) 

 

18 ± 6 

 

17 ± 6 

 

21 ± 9 

 

0.458 

Bleeding despite adequate ASV 

therapy (n) 

 

1 (4.2) 

 

0 

 

1 (12.5) 

 

0.586 

Need for products (n, %) 
 

2 (8.3) 

 

1 (20) 

 

4 (50) 

 

0.072 

Bleeding despite ASV and blood 

products (n, %) 

 

1 (4.2) 

 

0 

 

0 

 

NA 
NA 
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Table 8: Characteristics of spectrum of VICC in envenomation syndromes - pure 

haemotoxicity vs Russell’s viper envenomation syndrome  

 

Parameter 

 

Haemotoxicity 

n=10 

 

Haemotoxicity 

± AKI ± 

Neurotoxicity 

n=27 

 

 

p value 

Hematological parameters (n, %) 

Pure VICC                                                       

VICC with thrombocytopenia                      

VICC with TMA 

 

 

 

10 (100) 

0 

0 

 

 

 

14 (52) 

5 (19) 

8 (29) 

 

 

 

}0.029 

Systemic bleeding (n, %) 
 

3 (30) 

 

17 (63) 

 

0.136 

Time to systemic bleeding (IQR) (hours) 
 

4 (IQ:2-10) 

 

2 (IQ:2-10) 

 

0.824 

Number of cases requiring 2nd dose of ASV 
 

0 

 

8 

 

>0.99 

Normalisation of PT/INR with ASV (n, %) 
 

9 (90) 

 

26 (96) 

 

0.442 

Time to normalisation of PT/INR (hours) 

(IQR) 

 

12 (IQ:7-23) 

 

8 (IQ:6-21) 

 

0.246 

Number of ASV vials required for 

normalisation   (Mean ± 2SD) 

 

 

15 ± 5 

 

 

20 ± 7 

 

 

0.093 

Bleeding despite adequate ASV therapy (n, 

%) 

 

0 

 

10 (40) 

 

0.036 

Number of cases requiring products (n,) 

 

 

1 (10%) 

 

 

5 (18.5%) 

 

 

0.009 

 

 

 

 

 



63 
 

There was a significant association between the snake bite envenomation syndrome 

and VICC profile (p=0.029).  63% of the clinical syndrome of Russell’s viper 

envenomation had systemic bleeding. However this difference was not statistically 

significant. All the patients who required 2nd dose of ASV had clinical syndrome of 

Russell’s viper envenomation. 

There was no difference in the proportion of patients who normalised PT/INR after 

ASV and time to normalisation of PT/INR between pure haemotoxicity and Russell’s 

viper envenomation syndrome. The median dose of ASV in Russell’ viper 

envenomation syndrome was 20 vials compared to 15 vials in pure haemotoxicity 

syndrome. However, this difference was not statistically significant.   

Bleeding despite adequate ASV therapy occurred only Russell’s viper envenomation 

syndrome (p=0.036). 40% of Russell’s viper envenomation had bleeding despite ASV 

therapy. 19 patients (70.4%) with Russell’s viper envenomation syndrome required 

blood transfusion therapy compared to 2 (20%) patients with pure hemotoxicity 

(p=0.009).  

Need for renal replacement therapy was higher in patients who needed blood products 

and had TMA; however, this was not statistically significant. 

ASV requirements were higher in patients who had bleeding, VICC with TMA 

spectrum and those who needed products. However, this was not statistically 

significant. 
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Trends of laboratory parameters with VICC profile 

In this study, we observed the trends of bleeding and coagulation parameters at 

admission, 6 hours, 12 hours and 24 hours after ASV. The following figures highlight 

these trends in the 3 groups. 

Platelet count: 

 

Figure 20: Median Platelet count at 0, 6, 12 and 24 hours after ASV 

 

In patients with pure VICC, the least platelet count observed was 1,20,000/mm3. In 

patients with thrombocytopenia, the least platelet count observed was 69,000/mm3. In 

patients with TMA, the least platelet count observed was 32,000/mm3 (Figure 20).  

The median platelet count in pure VICC was 2,00,000/mm3 compared to 

1,40,000/mm3 in VICC with thrombocytopenia and 1,10,000/mm3 in VICC with 

TMA.  In pure VICC the median platelet count remained within normal range for 24 

hours. In the VICC with thrombocytopenia the median platelet count declined at 6 

hours (93,000/mm3) and plateaued at the same level for the first 24 hours (24 hour 

 VICC 

 VICC with thrombocytopenia 

 VICC with TMA 

 

v 

v 

v 

 
v 
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platelet count -1,20,000/mm3) . In the VICC with TMA the median platelet count 

continued to decline over 24 hours (24 hour platelet count 34,000/mm3) (Table 9). 

Table 9: Comparison of temporal profile of platelet count in different VICC profiles 

Platelet count 

Mean ±2SD/ 

Median (IQR)  

 

0 Hour 

 

 

6 hours 

 

 

12 hours 

 

 

24 hours 

 

VICC 2.0 ± 0.49 

(n=24) 

1.8 ± 0.55 

(n=24) 

2.0 ± 0.71 

(n=16) 

2.2 ± 0.82 

(n=8) 

VICC with 

thrombocytopenia 

1.4(IQ:1.1-1.5) 

 (n=5) 

0.93(IQ:0.9-0.95) 

 (n=5) 

0.92(IQ:0.69-1) 

 (n=5) 

1.2(IQ:0.95-1.5) 

 (n=4) 

VICC with 

thrombocytopenia 

and TMA 

1.1(IQ:0.87-1.5) 

 (n=8) 

0.81(IQ:0.53-1.2) 

 (n=8) 

0.74(IQ:0.32-1.4) 

 (n=8) 

0.34(IQ:0.93-1.5) 

 (n=6) 

 

 

 

 

INR: 

There was a prolongation in median INR in all the three VICC profiles at admission: 

pure VICC, VICC with thrombocytopenia and VICC with TMA. There was 

improvement in INR in all the 3 groups at 6 hours (Median INR at 6 hours: pure 

VICC- 1.28, VICC with thrombocytopenia-1.27 and VICC with TMA-0.98). The 

median PT/INR normalized in pure VICC and VICC with thrombocytopenia at 12 and 

24 hours respectively. The median PT INR continued to be mildly prolonged in VICC 

with TMA at 12 hours (INR 1.33) and 24 hours (INR 1.25) (Figure 21). Table 10 

shows the temporal trend of INR in the 3 groups. 
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Figure 21: Median INR at 0, 6, 12 and 24 hours after ASV 

 

Table 10: Comparison of temporal profile of INR in different VICC profiles 

INR 

Median(IQR) 

 

 0 hours 

 

 6 hours 

 

 12 hours 

 

 24 hours 

VICC 1.82 (IQ:1.28-3.99) 

(n=24) 

1.28(IQ:0.99-1.69) 

(n=24) 

1.15 (IQ:0.98-1.22) 

(n=15) 

1.08 (IQ: 0.93 -1.20) 

(n=8) 

VICC with 

thrombocytopenia 

2.63 (IQ: 1.63-2.81) 

(n=5) 

1.27 (IQ: 1.13-1.33) 

(n=5) 

0.96 (IQ: 0.89-1.08) 

(n=4) 

1.08(IQ: 0.93 -1.20) 

(n=2) 

VICC with 

thrombocytopenia 

and TMA 

1.65(IQ: 1.2-2.3) 

(n=8) 

0.98 (IQ: 0.93-1.32) 

(n=8) 

1.33(IQ: 1.05-1.70 

(n=3) 

1.25(IQ: 0.86-1.65) 

(n=2) 

 

 

 

 

 

 VICC 

 VICC with thrombocytopenia 

 VICC with TMA 

 

v 

v 

v 

 
v 
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Activated partial thromboplastin time: 

The median APTT in pure VICC and VICC with thrombocytopenia was normal at 

baseline and continued to be normal through the first 24 hours. In VICC with TMA 

the median APTT was prolonged at baseline (140 seconds) and continued to be 

prolonged in the first 24 hours (24 hour APTT- 241 seconds) (Figure 22, Table 11). 

 

Figure 22: Median APTT at 0, 6, 12 and 24 hours after ASV 

Table 11: Comparison of temporal profile of APTT in different VICC profiles 

APTT 

Median(IQR)  

 

0 hours 

 

6 hours 

 

12 hours 

 

24 hours 

VICC 35.0 (IQ:28.4-44.25) 

(n=24) 

31.35 (IQ:26.6-35.25) 

(n=24) 

32.2 (IQ:27.9-36.8) 

(n=15) 

28.8 (IQ: 27.70-32.8) 

(n=5) 

VICC with 

thrombocytopenia 

36.7(IQ: 34.8-49.4) 

(n=5) 

30.5(IQ:30.0-31.0) 

(n=5) 

31.9(IQ: 29.2-35.6) 

(n=4) 

32.05 (IQ: 31.1-33.0) 

(n=2) 

VICC with TMA 32.6 (IQ: 31.05-44.4) 33.6 (IQ: 30.55-35.25) 41.3 (IQ: 31.2-46) 39.35(IQ: 37.1-41.6) 

 

 

 

 VICC 

 VICC with thrombocytopenia 

 VICC with TMA 

 

v 

v 

v 

 
v 
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Fibrinogen: 

The median fibrinogen levels were lower than in normal in pure VICC (93.5mg/dL) 

and VICC with thrombocytopenia (140mg/dL) and subsequently normalized in all 

three groups from 6 hours onwards (Figure 23). The rate of recovery of Fibrinogen 

was slower in patients with pure VICC compared to VICC with thrombocytopenia and 

VICC with TMA (Table 12). 

  

Figure 23: Median Fibrinogen at 0, 6, 12 and 24 hours after ASV 

Table 12: Comparison of temporal profile of fibrinogen in different VICC profiles 

Fibrinogen 

Median (IQR) 

 

0 hours 

 

6 hours 

 

12 hours 

 

24 hours 

VICC 93.5 (IQ:22.5-206.5) 

(n=24) 

160(IQ:112-180) 

(n=15) 

171.5(IQ:150-186 

(n=6) 

242 

(n=1) 

VICC with 

thrombocytopenia 

140(IQ:90-150) 

(n=5) 

225(IQ:192-250) 

(n=4) 

200 

(n=1) 

241 

(n=1) 

VICC with TMA 162(IQ:70-193) 

(n=8) 

200(IQ:190-200) 

(n=4) 

- - 

 

 VICC 

 VICC with thrombocytopenia 

 VICC with TMA 

 

v 

v 

v 
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Correlation of VeMac time- between cases, snake bite controls and healthy 

controls 

Mean of VeMac time for 117 healthy controls was observed to be 210±30 seconds. 

Hence, values above 240 seconds were taken as positive test.  

Mean of VeMac time for snake bite controls was 180 seconds with a range of 150-240 

seconds. VeMac time was correlated with PT above reference interval and INR above 

1.2. 

 

Figure 24: Box plot of Median VeMac time for all cohorts 

Figure 24 shows higher values of VeMac time for patients with VICC at admission as 

well as at 6 hours after ASV when compared to snake bite controls. For cases, the 

median VeMac time was 420 seconds, with an interquartile range of 240–480 seconds. 

For snake bite controls, median VeMac time was 180 seconds with an interquartile 

range of 180-180 seconds. 
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The baseline median VeMac time in all 3 groups was 420 seconds and improved at 6 

hours to normal range. At baseline and 6 hours, there were no much significant 

differences in VeMac values across the 3 groups (Tables 13-14). 

Table 13: VeMac time at 0 and 6 hours after ASV in the spectrum of VICC 

VeMac Time 
 

Pure VICC 

(n=24) 

 

VICC with 

thrombocytopenia 

(n=5) 

 

VICC with TMA 

(n=8) 

0- hour (median ± IQ) 420 (IQ: 240-450) 420 (IQ: 300-600) 420 (IQ: 210-480) 

6 hours (median ± IQ) 180 (IQ: 150-270) 180 (IQ: 180-210) 210 (IQ: 180-300) 

 

Figure 25 shows a box plot with Median VeMac time values for the spectrum of 

VICC. 

 

Figure 25: Box plot of VeMac time based on haematological parameters 
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Table 14: p values for VeMac time at 0 and 6 hours after ASV in VICC 

VeMac Time 
 

Pure VICC 

(n=24) 

 

VICC with 

thrombocytopenia+TMA 

(n=5+8) 

 

p value 

0- hour (median ± IQ) 420 (240,450) 420 (240,480) 0.924 

6 hours (median ± IQ) 180(150,270) 180 (180,240) 0.897 

 

VeMac time in different envenomation syndromes 

Median VeMac time for pure haemotoxicity (n=10) was 450s (IQ: 360-760) and 390s 

(IQ: 240-480) for a syndrome typical of Russell’s viper bite with multisystem 

involvement. Higher VeMac time values were observed for those with pure 

haemotoxicity. This difference was not statistically significant (p=0.081).             

 

VeMac time in patients with bleeding 

Median VeMac time for those cases with bleeding (n=18) was observed to be 420s 

(IQ: 300-480) when compared to those who did not have bleeding- 300s (IQ: 240-420). 

The higher VeMac time values in those with bleeding were not statistically different. 
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VeMac time and clinical parameters 

In all patients with clinical bleeding (n=18), the type of envenomation syndrome, type 

of coagulopathy and need for products were correlated to VeMac time using a 

multivariate analysis (Table 15). There was no significant correlation between these 

variables. 

 

Table 15: Correlation between bleeding and VeMac time (n=18) 

Parameter Frequency (n) VeMac time 

Median(IQR)(seconds) 

p value 

WBCT20 more than 20 minutes 

WBCT20 less than 20 minutes 

16 

2 

450 (300-660) 

210(210,480) 

NA 

NA 

Haemotoxic envenomation  

Haemotoxicity with multiorgan 

involvement 

7 

 

11 

480 (420-960) 

 

360(210,540) 

0.081 

 

NA 

Haemotoxicity with no 

thrombocytopenia or TMA 

Haemotoxicity with 

thrombocytopenia/ TMA 

 

14 

 

4 

 

420 (240,450) 

 

420 (240,480) 

 

NA 

 

NA 

Product transfusion 

No product transfusion 

3 

15 

480 (210-600) 

420(240,660) 

NA 

NA 
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Differences between VICC and VICC-thrombocytopenia-TMA spectrum  

In the comparison of VICC-thrombocytopenia-/TMA with pure VICC, The TMA had 

higher rates of clinical bleeding (61.5% vs 41.7%, the time to bleeding was longer (9 

hours to 2 hours), the time to normalization of PT/INR was longer  (15 hours to 12 

hours), the requirement of blood products was greater (35.8% vs 4.2%), they had 

greater requirement of renal replacement therapy (15.4% vs 0) and the duration of 

hospitalization was greater (10 days vs 5 days) (table 16). 

Pure VICC was characterized by deranged PT, APTT which had all normalized by 6 

hours after ASV. The rate of recovery of Fibrinogen alone was slower in this group.  

In the group with thrombocytopenia/ TMA at 6 hours after the first dose of ASV, 

coagulation parameters normalized while platelet counts persisted to be low and 

showed a further decline thereafter.  
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Table 16: Comparison between VICC and VICC with thrombocytopenia/ TMA 

Parameter 

 

VICC 

(n=24) 

VICC-thrombocytopenia-TMA 

(n=5+8) 

Clinical bleeding (n, %) 10 (41.7%) 8 (61.5%) 

Time to clinical bleeding 2 hours 9 hours 

ASV- first dosing 8±3 9±2 

Repeat dosing (n, Mean 

±2SD) 

6, 7±3 3, All 3 received 10 vials 

Total ASV required  18±6 20±8 

Time to normalization of 

PT/INR 

12±8 15±9 

PT Median(IQR)                                    

0 hour                                      

6 hours                          

20.2(13.9-46.05)                      

14.05(11.0-18.85) 

 

 

17.3 (13.6-30.9)                                

13.4 (10.5-15.1) 

APTT Median (IQR)                                        

0 hour                                      

6 hours  

35.0(28.4-44.25)                            

31.35(26.6-35.25) 

 

 

33.7 (31.05-47.4)                              

33.2 (29.75-35.25) 

Platelet Mean ±2SD                

0 hour                                      

6 hours   

                                                             

2.0±0.4                                                 

1.8±0.5 

                                                            

1.6±0.6                                         

1.2±0.46 

Fibrinogen Median(IQR)        

0 hour                                      

6 hour            

93.5(22.5-206.5)                         

160(112-180) 

25% of patients persisted to have low 

normal Fibrinogen 

 

 

150(60-190)                                       

200 (180-240) 

 

All patients had normalisation by 6 

hours 

 

Need for products (n, %) 1 (4.2%) 
 

5 (38.5%) 

 

Need for ICU care (n, %) 4 (16.7%) 
 

2 (15.4%) 

 

Renal replacement therapy       

(n, %) 

0 
 

2 (15.4%) 

 

Duration of hospitalization    

Mean ±2SD          

5±3 days 
 

10±5 days 
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II. CLINICAL VALIDATION OF WBCT20 AND VEMAC TIME  

The secondary objective was to assess the accuracy of VeMac time and WBCT20 in 

diagnosing VICC at the bedside. They was compared to the gold standard PT and 

INR, with cut offs of 12s and 1.2 respectively.  

For validation, VeMac time was performed at admission for 117 healthy controls, at 

admission and 6 hours after ASV for 29 snake bite controls; in addition to 37 cases. 

WBCT20 was performed for all cases and snake bite controls in a similar temporal 

fashion. 

 

Diagnostic accuracy of VeMac time- at admission 

A sensitivity of 93.78% and specificity of 96.55% with Youden’s index of 0.91 was 

observed for 240 seconds as positive test for VICC at admission (Table 17).  

 

Table 17: INR vs VeMac Time at presentation  

 

INR 

 

Cutoff  point 

 

Sensitivity 

 

Specificity 

 

LR+ 

 

LR- 

 

Youden’s 

index (J) 

 

1.2 

 

≥240 

 

 

93.78% 

 

 

96.55% 

 

 

24.2973 

 

0.1680 

 

0.91 
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Figure 26: ROC curve for predicting coagulopathy in haemotoxic snake bites (INR cutoff-1.2) 

 

Area under the Receiver Operating Characteristic curve was 0.9770 for the use of 

VeMac time for detection of VICC when compared to INR. Values above 240 seconds 

can distinguish VICC from no VICC with a sensitivity of 93.78% and specificity of 

96.55% (Figure 26). 

 

Diagnostic accuracy of VeMac time- 6 hours after ASV 

A sensitivity of 54.55% and specificity of 93.18% was observed for VeMac time at 6 

hours after ASV for a cutoff point of 240 seconds (Table 18). 

Table 18: INR vs VeMac Time at 6 hours after ASV 

 

INR  

 

Cutoff  point 

 

Sensitivity 

 

Specificity 

 

LR+ 

 

LR- 

 

1.2 

 

≥240 

 

 

54.55% 

 

 

93.18% 

 

 

10.0000 

 

0.3415 

 

 

 

The utility of VeMac time at 6 hours would be to determine if the patient requires a 

repeat dose of ASV. Hence, we would prefer a test with a lower false negativity rate 
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and higher sensitivity. We observed a higher sensitivity when 210 seconds was used 

as cutoff point - sensitivity of 68.18% and specificity of 90.4%; when 180 seconds 

was used as the cutoff, the sensitivity increased to 81.82% and specificity of 47.73%. 

(Table 19). 

 

Table 19: Youden’s Index for VeMac Time vs INR at 6 hours after ASV (INR cutoff- 1.2) 

Cut off  point Sensitivity Specificity J 

≥180 81.82% 47.73% 0.3 

≥210  68.18% 90.4% 0.58 

≥240      54.55%        93.18% 0.47 

 

 

WBCT20 and snake envenomation 

The following 2*2 table shows WBCT20 results in snake bite patients with 

coagulopathy (37 cases) and those with no haemotoxicity (29 snake bite controls). 30 

patients with VICC had a positive WBCT20 at admission. The sensitivity of WBCT 

for diagnosis of VICC was 81.1% (CI 64.84% to 92.04%) and specificity was 89.7 % 

(CI 72.65% to 97.81%). 7 patients with derangement of coagulation parameters had a 

falsely negative WBCT20 at admission (tables 20-21). 
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Table 20: WBCT20 vs INR at presentation (cutoff 1.2) 

  

Cases-INR>1.2  

 

Snake bite controls-INR<1.2  

 

WBCT >20 min 

 

30 

 

3 

 

WBCT <20 min 

 

7 

 

26 

 

Total 

 

37 

 

29 

 

Figure 27 depicts Fagan’s nomogram for WBCT20 in comparison to INR at 

presentation. With a pre-test probability of 50%, with a likelihood ratio of 10, a post-

test probability of 90% was achieved for a positive WBCT20. 

 

Figure 27: Fagan's nomogram for WBCT20 vs INR at presentation (cutoff 1.2) 

WBCT20 

INR 
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Table 21: Diagnostic accuracy of WBCT20 at presentation 

Parameters Point  estimate 95%  confidence interval 

Prevalence 

 

56% 37%-62.6% 

Sensitivity 

 

81.1% 64.84% to 92.04% 

Specificity 

 

89.7% 72.65% to 97.81% 

Positive Likelihood ratio 

 

7.84 2.65 to 23.14 

Negative Likelihood ratio 

 

0.21 0.11 to 0.42 

Odds ratio 100 19.5-512 

Positive predictive value 

 

90.91% 77.20% to 96.72% 

Negative predictive value 78.79 % 65.33% to 87.98% 

ROC area 0.909 0.839-0.98 

 

WBCT20 at 6 hours after ASV (Tables 22-23) 

At 6 hours after ASV, the sensitivity of WBCT was 31.8% (CI 13.9% -54.9%) and 

specificity 93.2% (81.3% -98.6%).  

Figure 28 shows Fagan’s nomogram for WBCT20 at 6 hours after ASV considering a 

pre-test probability of 30%. 
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Table 22: WBCT20 vs INR at 6 hours after ASV (cutoff 1.2)  

 INR>1.2 INR<1.2 

WBCT >20 min 7 3 

WBCT < 20 min 15 41 

Total 22 44 

 

 

 

Figure 28: Fagan's nomogram for WBCT20 vs INR at 6 hours 

 

WBCT20 

INR 
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Table 23: Diagnostic accuracy of WBCT20 at 6 hours 

Parameters Point  estimate 95%  confidence interval 

Prevalence 33% 22%-46% 

Sensitivity 31.8% 13.9% -54.9% 

Specificity 93.2% 81.3% -98.6% 

Positive Likelihood ratio 4.67 1.33-16.3 

Negative Likelihood ratio 0.732 0.544-0.984 

Odds ratio 6.38 1.56-25.6 

Positive predictive value 70% 34.8% -93.3% 

Negative predictive value 73.2% 59.7% -84.2% 

ROC area 0.625 0.519-0.731 
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Table 24 summarises the differences between VeMac time and WBCT20 in their 

diagnostic accuracy for VICC at admission and 6 hours after ASV. 

 

Table 24: Comparison between VeMac time and WBCT20 

Time Test Sensitivity Specificity 

0 hour VeMac time  

(>240 seconds) 

 

93.94% 96.55% 

WBCT20  81.1% 89.7% 

6 hour VeMac time  

(>240 seconds) 

68.18% 90.4% 

WBCT20  31.8% 93.2% 

 

 

VeMac time cutoff of 240 seconds at admission was 93.94% sensitive and 96.55% 

specific for diagnosis of VICC at bedside.  

VeMac time cutoff of 210 seconds at 6 hours after ASV was 68.18% sensitive and 

90.4% specific for diagnosis of persisting coagulopathy at bedside. 

VeMac time of 180 seconds at 6 hours after ASV was 81.82% sensitive and 47.73% 

specific. 
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Summary of findings of the study 

The primary objective of this study was to characterize patients with VICC with 

respect to demographics, ASV requirements, bleeding manifestations, time to 

normalization and product requirements.  

The secondary objective of this study was to assess the diagnostic utility of VeMac 

time and WBCT20 in comparison to PT/INR. 

Profile of VICC 

The following salient observations were made in this descriptive study of 37 patients 

with Venom-induced consumption coagulopathy- 

1. Spectrum of envenomation: 73% of snake bites had a clinical syndrome consistent 

with Russell’s viper envenomation with haemotoxicity and AKI and or/neurotoxicity. 

27% of patients had pure haemotoxicity which could be due to either Saw-scaled viper 

bite or Russell’s viper bite.   

2. VICC profile: There were three profiles of VICC that were identified. Pure VICC 

was observed in 24 patients (64.9 %), 5 had VICC with thrombocytopenia (13.5 %) 

and 8 had VICC with thrombocytopenia and thrombotic microangiopathy (21.6 %). 

3. Relationship of VICC with snake envenomation syndrome: 41.6% of pure VICC 

had a snake envenomation syndrome of local swelling and haemotoxicity.  58.4% of 

pure VICC had clinical features of Russell’s viper envenomation syndrome. All the 

patients with VICC with thrombocytopenia and VICC with TMA had features of a 

clinical syndrome suggestive of Russell’s viper envenomation (haemotoxicity with 
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AKI and /or neurotoxicity).  All the cases of pure haemotoxicity syndrome had pure 

VICC.   There was a significant association of the VICC profile to the envenomation 

syndrome (p<0.001). 

4. VICC profile and response to ASV: Nearly all the patients had normalization of 

VICC with ASV-23 (95.8%) in pure VICC, 5 (100%) in VICC with thrombocytopenia 

and 7 (87.5%) in VICC with TMA group. The mean time to normalization of PT/INR 

was 11 ± 8 hours in pure VICC, 13 ± 8 hours in VICC with thrombocytopenia and 15 

± 10 hours in VICC with TMA. The mean number of ASV vials required for 

normalization was 18 ± 6 in pure VICC, 17 ± 6 in VICC with thrombocytopenia and 

21 ± 9 in VICC with TMA. These differences were not statistically different. 

5. VICC profile and bleeding: 89.2% of VICC had clinical bleeding. 43.2% of 

patients had major bleeding. However, no patient had major internal bleeding. 12 (32 

%) patients continued to have bleeding despite giving ASV. Only 2 patients had 

bleeding despite full dose of ASV. There was one patient with refractory VICC who 

bled despite ASV and blood transfusion. There was no significant difference in the 

rate of systemic bleeding between the three VICC profiles. 

6. Envenomation syndrome and bleeding: 63% of the clinical syndrome of 

Russell’s viper envenomation had major bleeding. Bleeding despite adequate ASV 

therapy occurred only Russell’s viper envenomation syndrome (haemotoxicity with 

acute kidney injury and/or neurotoxicity) (p=0.036) and 40% of Russell’s viper 

envenomation had bleeding despite ASV therapy. 
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7. VICC profile and transfusion requirements: Overall, 6 patients (16.2%) required 

blood transfusion. Among the VICC profiles, 50% of patients with VICC with TMA 

(4 out of 8) required blood products. 5 (83.3%) with Russell’s viper envenomation 

syndrome required blood transfusion therapy compared to 1 (16.7%) patient with pure 

haemotoxicity (p=0.009).    

8. Characteristics of patients who required blood or blood product transfusion: 

Of 6 patients who required blood transfusion, 5 had clinical envenomation syndrome 

of haemotoxicity with AKI. Four patients had VICC with TMA. In the majority of 

cases, the indication for transfusion was TMA with anaemia. The ASV requirement in 

this group was in excess of 20 vials. 

9. Temporal profile of VICC: 

Platelet count: The median platelet count in pure VICC was 2,00,000/mm3 compared 

to 1,40,000/mm3 in VICC with thrombocytopenia and 1,10,000/mm3 in VICC with 

TMA.  In pure VICC, the median platelet count remained within normal range for 24 

hours. In VICC with thrombocytopenia, the median platelet count declined at 6 hours 

(93,000/mm3) and plateaued at the same level for the first 24 hours (24 hour platelet 

count -1,20,000/mm3) . In VICC with TMA, the median platelet count continued to 

decline over 24 hours (24 hour platelet count 34,000/mm3). 

PT/ INR: There was a prolongation in median INR in all the three VICC profiles at 

admission: pure VICC, VICC with thrombocytopenia and VICC with TMA. There 

was reduction in INR in all the 3 groups at 6 hours (Median INR at 6 hours: pure 

VICC- 1.28, VICC with thrombocytopenia-1.27 and VICC with TMA-0.98). The 
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median PT/INR normalized in pure VICC and VICC with thrombocytopenia at 12 and 

24 hours respectively. The median PT INR continued to be mildly prolonged in VICC 

with TMA at 12 hours (INR 1.33) and 24 hours (INR 1.25). 

APTT: The median APTT in pure VICC and VICC with thrombocytopenia was 

normal at baseline and continued to be normal through the first 24 hours. In VICC 

with TMA the median APTT was prolonged at baseline (41 seconds) and continued to 

be prolonged in the first 24 hours (39 seconds).   

Fibrinogen: The median fibrinogen levels were lower than in normal in pure VICC 

(93.5 mg/dL) and VICC with thrombocytopenia (140mg/dL) and subsequently 

normalized in all three groups from 6 hours onwards. The rate of recovery of 

Fibrinogen was slower in patients with pure VICC compared to VICC with 

thrombocytopenia and VICC with TMA. 

10. Comparison of pure VICC with VICC with thrombocytopenia/TMA: In the 

comparison of VICC-thrombocytopenia-/TMA with pure VICC, The TMA had higher 

rates of clinical bleeding (61.5% vs 41.7%), the time to bleeding was longer (9 hours 

to 2 hours), the time to normalization of PT INR was longer  (15 hours to 12 hours), 

the requirement of blood products was greater (35.8% vs 4.2%), they had greater 

requirement of renal replacement therapy (15.4% vs 0) and the duration of 

hospitalization was greater (10 days vs 5 days). 

11. Outcome: All the patients with VICC had a good clinical outcome. There were no 

deaths and two patients were discharged against medical advice. 
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Use of VeMac time as a bedside diagnostic test 

1. VeMac time test (> 240 seconds) for diagnosis of VICC had a sensitivity of 93.78% 

and specificity of 96.55%. In comparison, the sensitivity of WBCT20 for diagnosis of 

VICC was 81.1% (CI 64.84% to 92.04%) and specificity 89.7% (CI 72.65% to 

97.81%).  

2. VeMac time test (>240 seconds) for assessing response to ASV therapy at 6 hours 

had sensitivity of 54.55% and specificity of 93.18%.  At 210 seconds the sensitivity 

was 68.18% and specificity 90.4%. At 180 seconds, the sensitivity increased to 

81.82% and specificity of 47.73%. In comparison, WBCT20 at 6 hours had a 

sensitivity of 31.8% (CI 13.9% -54.9%) and specificity 93.2% (81.3% -98.6%).   

• VeMac time was higher for VICC when compared to neurotoxic bites and 

healthy controls (no statistical difference). 

• Higher VeMac time was observed for those patients who had clinically 

significant bleeding. (no statistical difference) 

• Higher VeMac time was observed for pure haemotoxicity when compared 

to haemotoxicity with acute kidney injury ± neurotoxicity (Russell’s viper 

bite). This difference was statistically significant (p=0.081). 
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Discussion 

I. Characteristics of Venom-induced consumption coagulopathy: 

27% of patients in this study had pure haemotoxicity which could be due to either 

Saw-scaled viper bite or Russell’s viper bite. 41.6% of pure VICC did not have 

features suggestive of Russell’s viper envenomation. A proportion of these patients 

are likely to have been bitten by Saw-scaled viper. None of the patients with pure 

haemotoxicity showed VIC with thrombocytopenia or VICC with TMA. None of the 

patients with pure haemotoxicity had bleeding after ASV requiring repeat doses or 

transfusions. These results suggest that both the Saw scaled viper bite and Russell’s 

viper bite without thrombocytopenia and TMA responds well to antivenom therapy.     

Saw-scaled viper envenomation: 

Echis envenomation is characterized by pure haemotoxicity with pure VICC. This 

syndrome reverses completely with antivenom therapy, does not result in 

thrombocytopenia or TMA and may not need blood products despite clinical bleeding. 

This observation is in agreement with previous studies on Saw-scaled viper bites. The 

mechanism by which Echis envenomation causes bleeding is well known (Figure 29). 

The venom toxin Ecarin is responsible for direct activation of Prothrombin which 

results in activation of the downstream pathway and therefore, coagulopathy. The 

observation that antivenom therapy results in laboratory as well as clinical reversal of 

coagulopathy indirectly reflects the ability of antivenom to counter the effects of 

Ecarin. However, the same does not hold true for Russell’s viper.  
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Figure 29: Coagulation cascade and mechanism of action of Ecarin (41) 

Bleeding diathesis associated with Russell’s viper envenomation:  

The understanding of Russell’s viper envenomation so far includes activation of the 

coagulation cascade via Factor V and X activators. (Figure 30)  

 

Figure 30: Diagrammatic representation of the clotting pathway and action of Russell's viper 

venom (22) 

Ecarin 
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It is also known that the venom contains Thrombin-like enzymes, Phospholipases and 

other serine proteases that contribute to fibrinolysis and bleeding. A review from 

Kerala published in 2017 presented the mechanism of capillary leak syndrome in 

Russell’s viper envenomation. (42) (Figure 31). 

 

Figure 31: Pathogenesis of Russell’s viper induced Capillary leak syndrome. VAP: Vascular 

apoptosis-inducing protein, LAO: L-amino acid oxidase, PLA2: Phospholipase A2, ROS: Reactive 

oxygen species (42) 

Phospholipase A2 triggers a sequence of events characterized by release of cytokines 

and reactive oxygen species; and leucocyte activation therefore leading to 

inflammation. Certain proteins like vascular apoptosis-inducing protein (VAP) result 

in direct endothelial cell death. Zinc metalloproteinases present in the venom cause 

direct destruction of the basement membrane. These factors result in increased 

capillary permeability. However, the exact mechanism of thrombosis and 

microangiopathy is yet to be elucidated. Whether there is a component in the venom 

that induces direct endothelial injury causing widespread vessel wall damage and a 

bleeding diathesis state is not fully understood. 
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This study showed that  

 

a) The VICC of Russell’s viper responds well to antivenom therapy with 

normalization of PT INR, APTT and fibrinogen in nearly all cases.  

b) Russell’s viper bite is associated with persistent mild to moderate 

thrombocytopenia but cannot account for the bleeding manifestations.  

c) Bleeding occurs in Russell’s viper envenomation occurs despite antivenom therapy 

and normalization of coagulation parameters and fibrinogen. This requires repeated 

doses of antivenom therapy and transfusion therapy.   

d) Russell’s viper bite is associated with VICC and TMA.  

These results together suggest that bleeding associated with Russell’s viper 

envenomation has 3 distinct features- 

It has VICC 

It is characterized by thrombocytopenia and thrombotic microangiopathy 

It demonstrates refractoriness to antivenom therapy  

Based on these observations, we suggest that bleeding associated with Russell’s viper 

is multifactorial. There are 3 mechanisms by which bleeding occur in Russell’s viper 

bite-VICC, thrombocytopenia and endothelial injury. Each of these factors has a 

distinct role in the pathophysiology of bleeding (Figure 32). 
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Figure 32: Multifactorial mechanism of Russell’s viper-induced bleeding diathesis 

 

 

Hence, the 3 components of bleeding diathesis in Russell’s viper bite are VCC, 

thrombocytopenia and probable endothelial injury. 
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a. VICC – Russell’s viper venom proteases are Factor V and X activators which 

induced coagulopathy. Coagulopathy alone in Russell’s viper bite responds 

well to anti-snake venom therapy with normalization of PT INR, APTT and 

fibrinogen in nearly all cases.  

 

b. Thrombocytopenia - Russell’s viper bite is associated with persistent mild to 

moderate thrombocytopenia but this degree of thrombocytopenia cannot 

account for the bleeding manifestations.  

 

c. Local vessel wall endothelial injury - Bleeding despite normalization of 

VICC in combination with mild to moderate thrombocytopenia suggests that 

local vessel wall injury may contribute significantly. The association of 

refractory bleeding and TMA observed in Russell’s viper bite also supports the 

concept that endothelial injury may be contributing to both processes and that 

they may be interrelated. This endothelial injury induces thrombosis and 

microangiopathy. In addition, Russell’s viper bite may induce endothelial 

injury to the vessel wall causing capillary leak and local bleeding. It is known 

that Russell’s viper metalloproteases degrade basement membrane proteins and 

causes cytotoxicity of the endothelial cells. It is therefore likely that endothelial 

injury and alteration of basement membrane may be leading to bleeding in this 

syndrome.  

Since the bleeding associated with Russell’s viper envenomation is multifactorial, we 

suggest the term Russell’s viper-associated bleeding diathesis instead of VICC.  
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Refractoriness of Russell’s viper bleeding diathesis to antivenom 

The refractoriness of bleeding in Russell’s viper envenomation to antivenom may be 

due to local injury to the vessel wall. The antivenom reverses VICC with 

normalization of coagulation parameters and fibrinogen suggesting that VICC does 

not contribute to ASV refractoriness. The mild to moderate thrombocytopenia also 

cannot account for refractory bleeding. Patients continue to bleed despite a normal 

coagulation system, suggesting the presence of local vessel wall factors that may be 

contributing to the bleeding. The venom proteins involved in the local vessel injury 

are probably not bound to and sequestered by the antivenom.  Alternatively, the 

endothelial injury and cellular processes induced early in the envenomation syndrome 

cannot be reversed by antivenom therapy.  

Both refractory bleeding and TMA are not responsive to antivenom therapy, 

suggesting that the two processes may be inter-related in their pathogenesis. 

Comparison of the present study to previous studies on Russell’s viper VICC 

Isbister’s recent study from 2015 is very similar to the present study, examining the 

mechanism of VICC in Russell’s viper bite.(22) Using venom assays and factor 

measurement, they were able to demonstrate the reduction of factor V, VIII and X 

which correlated to venom concentrations supporting a mechanism of activation of 

Factor V and X in Russell’s viper VICC. In this study, the recovery of VICC occurred 

over 48 hours. In contrast, our study shows that the VICC improves within 12-24 

hours with recovery of fibrinogen. In addition, Isbister’s study did not examine the 

role of thrombocytopenia and platelet function in the bleeding disorder. Our study 
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shows that in addition to the VICC, there is significant thrombocytopenia in Russell’s 

viper evenomation.  

II. Use of VeMac time as a bedside diagnostic test 

Based on the principle of the test, the VeMac time is advantageous as it uses kaolin to 

activate the coagulation system, and not the glass tube. Therefore, this circumvents 

many of the factors that lead to false positives and false negatives with WBCT20. 

The advantages of VeMac time are: 

1. Simple to perform 

2. Inexpensive 

3. Result in obtained in < 5 minutes 

The results of the study suggest that a VeMac time of 240 seconds has high sensitivity 

and specificity, and can be considered a positive test for VICC and used for its 

diagnosis. For response to therapy, a cut off of 180-240 seconds can be used for 

deciding on the need for additional antivenom therapy. 

Can VeMac time replace WBCT20 as a bedside test for coagulopathy? 

In our study, we found a sensitivity of 93.78% and specificity of 96.55% for VeMac 

time of 240 seconds when compared to PT/INR. It performed better when compared 

to WBCT20. Therefore, it could replace WBCT20 as a bedside test for coagulopathy.  

Can VeMac time assess the severity of coagulopathy? 
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A sensitivity of 54% and specificity of 93% was observed for VeMac time at 6 

hours after ASV for a cutoff point of 240 seconds. We observed that as the degree of 

coagulopathy increased (increasing INR), the sensitivity of the test decreased - the 

chances of missing a coagulopathy would be higher; however false positives would be 

less. Hence, VeMac time in this study could not be used to assess the severity of 

disease. 

Can VeMac time determine the second dose of ASV in haemotoxic 

envenomation? 

At 6 hours, VeMac time of 210 seconds had a sensitivity of 68.18% and VEMAC of 

180 second had a sensitivity of 81.82% and specificity of 47.73%. At 6 hours after 

ASV a test with high sensitivity is required to identify patients with persistent 

coagulopathy. Therefore, VeMac time of between 180-210 seconds could indicate 

persistence of coagulopathy and thereby determine a repeat dose of ASV. 

III. Use of WBCT20 as a bedside test for diagnosis of VICC 

In our study, we obtained similar results for all 37 patients with VICC- INR above 

reference interval with or without bleeding- sensitivity of 81.1% (CI 64.84% to 

92.04%) and specificity of 89.7% (CI 72.65% to 97.81%). 7 out of 37 patients had a 

falsely negative WBCT20- about one fifth of cases. At 6 hours after ASV, when 

WBCT20 was performed, sensitivity of WBCT was 31.8% (CI 13.9% -54.9%) and 

specificity 93.2% (81.3% -98.6%) was observed.  15 out of 22 patients who continued 

to be coagulopathic were missed- about three-fourth cases. Hence, use of WBCT20 to 

determine repeat dosing of ASV may result in suboptimal treatment of VICC. 
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Conclusion 

Clinical spectrum of VICC 

1. The VICC spectrum varies from pure VICC, VICC with thrombocytopenia and 

VICC with thrombocytopenia and thrombotic microangiopathy. 

2. Majority of patients with VICC had clinical features of Russell’s viper 

envenomation syndrome. 

3. The results suggest that probable Saw scaled viper bites have pure VICC. The 

Russell’s viper envenomation VICC varies from pure VICC, VICC with 

thrombocytopenia and VICC with TMA. 

4. The VICC responds well to antivenom therapy with normalization of PT INR and 

APTT and fibrinogen levels irrespective of the type of VICC. Patients who have 

VICC with thrombocytopenia and TMA have persistent thrombocytopenia despite 

normalization of coagulation profile.  

5. The VICC with thrombocytopenia/TMA had greater rates of clinical bleeding, 

longer time to normalization of PT INR, requirements of blood transfusions and 

longer hospitalization compared to pure VICC. 

6. 32% of patients continued to bleed despite antivenom therapy all of whom had 

features of Russell’s viper envenomation syndrome. The patients with Russell’s viper 

envenomation, who had continued bleeding, had normalization of VICC with 

antivenom therapy suggesting that the bleeding was not due to VICC.16.2% of VICC 

patients required transfusion therapy, the majority of whom were Russell’s viper 
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envenomation. 50% of patients with VICC with TMA required blood products.The 

patients who required blood and blood product transfusion were primarily for TMA 

with anaemia, rather than for clinical bleeding. 

7. These results suggest the Saw-scaled viper envenomation responds well to 

antivenom therapy. However, bleeding in Russell’s viper bite is multifactorial due to 

VICC, thrombocytopenia and probable vascular endothelial injury. Although Russell’s 

viper induced-VICC responds to antivenom, patients probably continue to bleed due 

to the vascular endothelial injury which may be refractory to antivenom therapy. The 

pathogenesis of persistent bleeding diathesis despite normalization of VICC is 

probably closely related to the endothelial injury that induces TMA.  

8. The outcome of snake bite VICC in this study was uniformly good. 

9. Study of VeMac time as a diagnostic test 

This study demonstrated that VeMac time is superior to WBCT20 as a bedside 

diagnostic test for diagnosis of VICC in snake bite and for assessing response to ASV 

therapy at 6 hours.  

The test has the potential to replace WBCT20 as a bedside test for coagulopathy. 
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Clinical implications of this study 

Study of VICC profile 

1. Antivenom therapy is the primary treatment for VICC. 

2. PT/INR usually normalizes by 12 hours after therapy. 

3. Patients with pure haemotoxicity and pure VICC respond well to antivenom 

therapy.  

Patients with Russell’s viper bite with thrombocytopenia and TMA have 

increased refractoriness to antivenom therapy and risk of bleeding despite 

antivenom therapy. Bleeding can occur despite normalization of PT/INR. 

4. Patients should be transfused only if there is refractoriness to antivenom with 

clinical bleeding. 

5. The general outcome of VICC is good. 

 

VeMac time as a diagnostic test 

VeMac time can be used as a bedside diagnostic test for snake envenomation 

with a cut off of 240 seconds for initial diagnosis of VICC. A test result of 

<180 seconds excludes the need for further antivenom therapy when assessing 

response at 6 hours.    
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Limitations 

We were unable to reach the desired subject number as there was significant decline in 

the number of snake bite patients attending our hospital after study initiation. Thus, 

the significance of multiple variables could not be thoroughly examined in the same. 

Referral bias- most of our cases were either patients with significant bleeding or organ 

dysfunction, referred from primary and secondary centres. 

We have only included the haemotoxic snake bites in our region. It is difficult to 

ascertain if VeMac time will perform similarly for other haemotoxic bites like 

Hypnale hypnale.  

We were unable to identify the species of biting snake with certainty. 

Further work 

Further studies are required to accurately measure transfusion requirements in VICC.  

Further studies on VICC are required with diagnosis of biting species using snake 

venom immunoassay tests to establish with certainty the spectrum of Saw scaled viper 

and Russell’s viper VICC.   

Large studies are necessary to evaluate the utility of VeMac time. Clinical utility 

studies of VeMac time after its introduction into clinical management can be 

conducted.  

The pathogenesis of Russell’s viper bleeding diathesis, the role of vascular injury and 

its relationship to TMA requires further study. 
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Patient information sheet 

PROTIV study: Clinical profile and transfusion requirements in Venom-induced consumption coagulopathy (VICC) in 

haemotoxic snakebite in a tertiary care centre in South India. 

You are being invited to take part in a research study.  Before you decide whether to take part, it is important for you to 

understand why the research is being done and what it will involve. Feel free to discuss the study with others if you wish. 

Please take time to decide whether or not you wish to take part. 

1. What is the purpose of this study? 

The aim of this study is to collect information on patients such as yourself who have had a haemotoxic snake bite to 

determine what the best form of management is and what effects the snake bite has had on the person’s blood. 

 

The study will follow patients with snake bite admitted to CMC Hospital over a period of time to see how well they do. The 

type of treatment patients receive will not be altered by taking part in this study.  

 

The results from this study will enable clinicians to make a more informed decision about which treatment option will be 

best for individual patients.  

 

We aim to analyse all the information collected in order to:  

1. Understand the effects of snake bite on the blood clotting mechanisms. 

2. Try to understand and study different methods to assess the severity of snakebite 

3. Understand how different people recover from the snake bite and what the clinical course is. 

 

2. Why have I been invited? 

You have been invited to take part in this study because you have been diagnosed with a snake bite and have admitted to 

CMC Hospital, Vellore. Your doctor will have identified you as a patient who is eligible for the study, and your treatment 

remains the same.   

3. Do I have to take part? 

No. Your participation in this study is entirely voluntary. If you decide to take part you will be asked to sign a consent form. 

You are under no pressure to take part and may withdraw from the study if you wish at any time, without having to explain 

why. If you decide not to take part, the quality of medical and nursing care you receive will not be affected. With your 

permission we will keep the information we have already collected about you. You will not be contacted again about the 

study. 

4. What will happen to me if I take part? 

If you agree to take part you will be observed from the time you agree to take part until you leave the hospital. No additional 

tests will be undertaken as part of the study, but you will be asked to give permission for your medical records to be 

examined in detail, in order to collect information about your health status and any treatments that you have throughout your 

hospital stay. 

Your treatment options will not be altered in any way by taking part in this study. Your doctor will decide on the best 

treatment for you. Participation in the study does not restrict your ability to change from one treatment option to another. 

Care will not be compromised if you do not participate in the study. There will be no additional visits as part of the study.  

5. What are the possible disadvantages and risks of taking part? 

There are no anticipated disadvantages or risks involved in this study as it is an observational study of the routine care for 

patients with snake bite. 

6. What are the benefits of taking part? 

There are no direct benefits to you from taking part in this study but the information we get may help to improve the 

treatment of other people with snake bite in the future.  

 



109 
 

7. What if there is a problem? 

If you have a concern about any aspect of this study, you can speak with the researchers who will do their best to answer 

your questions. If you remain unhappy and wish to complain formally, you can do this through the CMC Hospital 

Complaints Procedure.  Details can be obtained from your doctor. 

8. Will my taking part in the study be kept confidential?  

All information that is collected about you during the course of this study will be kept strictly confidential.  Paper records 

regarding your case and your study number will be held securely. Electronic information will be kept on computers that are 

protected by passwords. The electronic data stored for this study will be kept on a database, but we will not keep any 

identifiable information.  

When the study is reported it will not be possible to identify you personally.  

Confidentiality will be maintained at all times. 

9. What will happen to the results of the research study? 

The results of the study will be written up and published in scientific journals and presented at scientific meetings. You will 

not be identified in any report/publication. 

10. Who is organising and funding the research?   

The study is being organised and run by the Departments of Accident and Emergency, General Medicine, Medical Intensive 

Care Unit and Transfusion Medicine and Immunohaematology at CMC Hospital Vellore. 

The doctor and the research team conducting the research are not receiving additional payments for including you in this 

study.   

11. Who has reviewed the study? 

 

This study was reviewed and approved by the Institutional Review Board and Ethics Committee of Christian Medical 

College Hospital Vellore.   

12. Contact details: 

 

In the first instance, please contact Dr. Rachana Shenoy at Department of Medicine-I, CMC Hospital. Phone no: 

8971017307). Alternatively, you can speak to one of the supervising Consultants –  

Dr. Anand Zachariah, Department of Internal Medicine Tel: 04162282089 

 

Thank you for taking time to read this sheet and for considering taking part in this study. 
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Patient consent form 

Investigator: Dr Rachana Shenoy  

Please initial each box & sign at bottom  

1.  1. I confirm that I have read and understood the ‘Patient Information Sheet’ for the above study. I have had the 

opportunity to consider the information, ask questions and have had these answered satisfactorily. 

 

2.  I understand that my participation is voluntary and that I am free to withdraw at any time, without giving any reason 

and without my medical care or legal rights being affected. 

 

3.  I understand that relevant sections of any of my medical notes and data collected during the study may be looked at 

by responsible individuals from CMC Hospital. I give permission for these individuals to have access to my records.   

 

4.  2. I consent to my data being retained if I withdraw from the study  

5.  3. I agree to take part in the above study. 

4.  

 

 

 

Name of subject      Date   Signature 

 

Researcher      Date   Signature 

 

Witness                  Date   Signature 
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Snake bite proforma 

 

Name:                                                                                                         Date:                                                                                                                                                                                                               

 

H.No:                                                                Age (years):   

Sex: Male (0)                           

        Female (1) 

 

Occupation:  

Locality: 

Time of presentation to CMCH:  (24-hour scale) 

Time of snakebite:   (24-hour scale) 

 

 Site of bite:          Upper limb (0) 

 Lower limb (1) 

 Face (2)  

                  Other (3) 

 

Time to onset of symptoms:   (24-hour scale) 

First aid:                 

 

Time to first dose of ASV administration:   (24-hour scale)  

                    Within 1 hour                           

                                                                                   1- 6 hours 

               6-12 hours 

                 12-24 hours 

                     After 24 hours 

Number of ASV vials given outside:                                                                           

Type of product transfused: (if any)                                                                                             

Number of products transfused outside: 

Time to first bleeding manifestation:    (24-hour scale) 

 

Symptomatology: 

LOCAL:      HEMOTOXIC 

Fang marks    Bleeding from bite site 

Bruising      Minor bleed- epistaxis/gum bleed 

Local necrosis      Major bleed- hematuria/hematemesis/melena 

Cellulitis      hematochezia/hemoptysis/intracerebral                                                                                               

NEUROTOXICITY:                                         NON-SPECIFIC: 

Altered sensorium      Nausea/Vomiting 

Ptosis       Pain abdomen 

Diplopia/ blurring of vision    Loose stools 

Limb paralysis      Headache 

Respiratory failure     Diaphoresis 

       Sudden collapse/ Shock 

Seizure 

Cardiac arrest 

Whole blood clotting time:       

     At admission               

     6 hours after ASV       

Vemac time:  

     At admission                 

     6 hours after ASV               
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Number of ASV vials given at CMCH:                                                                                           

1st dose: Number of vials- 

2nd dose: Number of vials- 

3rd dose: Number of vials- 

 

Laboratory parameters: 

 

 

 At presentation 6 hours after 

ASV 

Onset of VICC 6 hours after 

products 

Hemoglobin (g/dL) 

 

    

Total count  

 

    

Platelets 

 

    

PT/INR 

 

    

aPTT     

Fibrinogen     

Urea/Creatinine 

 

    

Electrolytes     

 

Follow up bleeding parameters: 

 

 PT/ INR aPTT Platelets Fibrinogen 

Day 1 

 0 hour 

6 hours 

12 hours 

    

Day 2 

24 hours 

    

 

 

Daily clinical assessment: 

CNS: 

Sensorium- Alert/ Drowsy/ Stuporous/ Comatose 

Cranial nerve palsy- Ptosis/ Diplopia/ Facial deviation/ Absent gag 

Limb palsy- Power in all limbs 

Respiratory effort 

Renal: 

Urine output- >0.5mL/kg/hour or <0.5mL/kg/hour 

Puffiness of face/ Pedal edema/ Anasarca 

Coagulation: 

Bleeding manifestations 

Product transfusion: Type and number 

 

 

Time Test 

Post-bite day 
Test 
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Outcome: 

Time to normalization of PT/INR     (24-hour scale)                                            

Need for product transfusion                                                                             Yes (0) 

                                                                             No (1) 

Amount of product required  

                     

 

                

              

Clinical envenomation syndrome: 

No symptoms 

Local swelling 

Local swelling+ haemotoxicity 

Local swelling+ haemotoxicity+ Acute kidney injury 

Local swelling+ haemotoxicity+ AKI+ Neurotoxicity 

 

Symptomatology after admission 

Presence of bleed: Major/minor 

 

Type of coagulopathy:  

No VICC 

VICC present 

VICC with thrombocytopenia 

VICC with thrombocytopenia and microangiopathy 

 

Response to therapy: 

Correction of PT/INR with ASV        Yes/No 

Time to normalisation of PT INR 

Number of ASV vials required for normalization of PT INR 

Total number of ASV vials administered 

Failure for PT INR to normalize at 6 hours after full dose of ASV   Yes/No 

Clinical bleeding despite full dose of ASV       Yes/No 

Indication for transfusion 

Clinical bleeding         Yes/No 

Prolonged PT INR despite adequate ASV therapy                               Yes/No 

Presence of Refractory VICC        Yes/No 

Need for ICU care         Yes/No 

Need for dialysis          Yes/No 

Need for mechanical ventilation        Yes/No 

Presence of ASV hypersensitivity       Yes/No 

 itching/ urticarial/angioedema/bronchospasm/anaphylaxis 

Duration of hospitalization 

 

Clinical outcome:                                Discharge/ Death/ DAMA 
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No 

Cod

e age G Occ Place presendate prestime dateofbite bitetime site 

1 1 20 0 0 0 19/06/2017 24 19/06/2017 20 1 

2 1 28 0 1 1 25/06/2017 1 24/06/2017 20 1 

3 1 67 0 1 1 25/06/2017 24 24/06/2017 18 1 

4 1 25 0 0 1 27/06/2017 9 26/06/2017 21 1 

5 1 48 0 2 0 27/06/2017 10 27/06/2017 6 1 

6 1 35 0 2 1 01/07/2017 10 01/07/2017 6 1 

7 1 51 0 2 2 11/07/2017 18 10/07/2017 21 1 

8 1 19 0 0 1 12/07/2017 20 12/07/2017 3 3 

9 1 45 0 2 1 13/07/2017 11 13/07/2017 6 1 

10 1 28 1 1 3 18/07/2017 22 18/07/2017 8 0 

11 1 38 0 1 0 21/08/2017 24 20/08/2017 12 1 

12 1 24 0 1 0 29/08/2017 2.3 28/08/2017 12.3 1 

13 1 46 0 1 1 11/10/2017 18 11/10/2017 16 0 

14 1 49 1 2 0 24/10/2017 20 24/10/2017 12 1 

15 1 29 0 2 1 23/10/2017 13 23/10/2017 8 1 

16 1 29 0 2 1 24/11/2017 1.3 23/11/2017 18.3 1 

17 1 32 0 2 1 20/02/2018 11 20/02/2018 9 1 

18 1 23 0 1 0 06/02/2018 19.3 06/02/2018 17.3 1 

19 1 45 0 2 1 04/04/2018 3 03/04/2018 16 1 

20 1 17 0 0 1 07/04/2018 14 07/04/2018 6 1 

21 1 53 0 2 1 01/04/2018 2 31/03/2018 5 1 

22 1 39 0 2 1 02/04/2018 6.3 01/04/2018 19.3 1 

23 1 45 0 2 3 18/04/2018 15 17/04/2018 20 1 

24 1 47 0 2 0 30/05/2018 13.3 30/05/2018 5.3 1 

25 1 44 0 2 3 06/06/2018 18 06/06/2018 15 0 

26 1 23 0 2 1 18/06/2018 2 17/06/2018 12 1 

27 1 42 0 2 0 20/05/2018 17 20/05/2018 13 0 

28 1 30 1 2 1 02/07/2018 6 01/07/2018 6 0 

29 1 37 1 2 0 02/07/2018 1.3 01/07/2018 11.3 0 

30 1 43 0 2 1 10/07/2018 9.3 08/07/2018 17.3 0 

31 1 42 1 2 1 11/07/2018 19 10/07/2018 21 1 

32 1 18 0 1 1 16/07/2018 21.2 16/07/2018 19.2 1 

33 1 58 1 1 0 16/07/2018 23 16/07/2018 18 1 

34 1 61 0 1 3 25/07/2018 12.3 25/07/2018 0.3 1 

35 1 35 0 1 1 24/07/2018 12 23/07/2018 23 0 

36 1 18 0 1 1 30/07/2018 3 29/07/2018 23 1 

37 1 55 0 1 1 10/08/2018 18.3 10/08/2018 13.3 1 

Data sheet 
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onse

ttim

e 

firs

tai

d 

first

dos

e 

asv

vial

s 

out

pro

d 

tran

styp

e 

tra

nsn

o 

first

blee

d 

syste

mbl

d 

fang

mar

k 

brui

sin

g 

nec

rosi

s 

cell

uliti

s 

blee

dbit

e 

mino

rblee

d 

majo

rblee

d 

1 0 1 10 1  0   0 1 1 0 1 1 1 

0.16 0 1 10 1     0 1 0 1 1 1 1 

0.5 0 1 8 1     0 1 1 0 0 1 1 

0.16 0 1 8 1     0 1 0 0 1 1 1 

0.16 0 1 0 1   0.16 10 0 1 1 0 0 1 0 

0.16 0 1 0 1   0.16 10 0 1 1 0 0 0 1 

1 0 1 5 1     0 1 1 0 0 1 1 

1 0 1 30 0 0 4 2 2 0 0 0 0 0 0 1 

0.16 0 1 8 1   0.16 2 0 1 1 0 0 0 1 

1 0 1 2 1     0 1 1 0 0 1 0 

12 0 1 10 1   1  0 1 1 0 0 1 1 

0.16 0 1 4 1   1 2 0 1 1 0 0 1 1 

0.16 0  0 1   1  0 1 1 0 0 1 1 

1 0 1 10 1   8 8 0 1 1 0 0 1 0 

0.16 0 1 8 1   0.16  0 1 1 0 0 1 1 

2 0 1 8 1   2 8 0 1 1 0 0 1 0 

1 0 0 8 1   1  0 1 1 0 0 1 1 

0.16 0 0 2 1   0.16 4 0 1 1 0 0 1 0 

0.16 0 0 10 1   2 2 0 1 1 0 0 1 0 

1 0 0 10 1   1 2 0 1 1 0 0 1 0 

1 0 1 10 1   1 2 0 1 1 0 0 1 0 

1 0 1 10 1   1 10 0 1 1 0 0 1 0 

0.16 0 1 15 1   0.16 1 0 1 1 0 0 1 0 

1 0 0 2 1   1 24 0 1 1 0 0 1 0 

0.25 0 0 2 1   0.25  0 1 1 0 0 1 1 

0.16 0 0 20 1   0.16 2 0 1 1 0 0 1 0 

0.16 0 0 8 1   0.16 2 0 1 1 0 0 1 0 

0.16 0 1 18 1   0.16 2 0 1 1 0 0 1 0 

0.16 0 1 0 1   0.16 12 0 1 1 0 0 1 0 

0.08 0 1 6 1   0.08  0 1 1 0 0 1 1 

4 0 2 20 1   6  0 1 1 0 0 1 1 

4 0 1 3 1     0 1 1 0 0 1 1 

0.16 0 0 20 1     0 1 1 0 0 1 1 

6 0 2 0 1   6 6 0 1 1 0 0 0 1 

6 0 2 2 1   6 10 0 1 1 0 0 1 0 

0.16 0 1 10 1   0.16  0 1 1 0 0 1 1 

2 0 1 0 1     0 1 1 0 1 1 1 
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1 0 1 1 1 0 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 0 1 1 1 

1 0 1 1 1 1 1 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 1 1 1 1 1 0 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 1 1 1 1 1 0 

1 0 1 1 1 1 1 1 1 1 0 1 1 1 

1 0 1 1 1 1 1 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 1 1 1 1 1 0 

1 1 1 1 1 1 1 1 1 1 1 1 1 0 

1 0 1 1 1 1 1 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 1 1 1 1 1 0 

1 0 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 1 1 1 1 1 1 
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aptt

0hr 

plate0h

r 

fibri

n0h
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1 0 240 120 2  9.5 16300 0.81 0.81 137 3.2 23 14.8 1.34 29.6 275000 269 

1 0 270 150 10  17.4 20600 0.79 0.82 132 3.9 17 14.7 1.4 40 184000 20 

1 0 450 150 10  15.8 18500 0.79 0.79 136 3.6 16 50.1 4.32 26.2 308000 20 

1 0 420 360 10  14.8 36900 0.97 0.66 138 3 17 32.5 2.86 32.4 177000 20 

1 0 390 300 10  17.8 19300 1.35 1.1 139 3.9 22 42 3.65 39.4 260000 20 

1 0 240 150 10  13.6 13800 1 0.98 137 4.1 14 13.8 1.25 36.7 41000 150 

1 0 600 180 10 10 11.6 24200 3.23 3.78 139 4.1 17 29.8 2.63 94.8 110000 245 

0 0 240 180 10  12.6 15700 3.25 7.83 138 4.2 15 13.4 1.22 31.5 129000 152 

1 1 960 210 10  14.5 21800 0.8 0.98 138 3.2 16 120 10 180 109000 114 

1 1 690 270 10  13.8 26500 0.95 0.51 138 3.9 12 112 9.37 36.7 168000 68 

0 0 480 180 10  15 14000 1.07 1.02 138 3.9 21 50.5 4.36 43.6 158000 98 

1 0 240 150 10  13.8 19800 1.14 0.79 139 4.4 16 22 1.96 44.9 154000 180 

1 1 300 210 10  13.7 6900 0.82 1.54 138 4 20 17.9 1.63 27.6 199000 140 

1 0 420 180 8  12.7 17300 1.31 0.8 139 3.7 21 32 2.81 34.8 145000 90 

1 1 900 240 10 10 15.6 13600 1.07 1.25 140 3.6 19 120 10 180 206000 0 

1 0 210 150 10  16.8 13800 1.08 0.85 135 4.2 15 13.2 1.21 27.9 251000 213 

0 1 210 120 10 8 16.9 14700 0.78 0.9 139 3.7 21 13.1 1.2 25.3 192000 345 

1 0 420 270 10  14.9 22400 1.07 0.89 139 4.1 18 36.6 3.29 43.2 225000 25 

1 1 420 330 10  12 26700 1.78 4.04 136 4.3 17 18.4 1.68 28.7 221000 89 

1 0 300 180 10 10 14.6 17100 0.72 0.98 136 3.1 17 13.2 1.22 25.9 173000 175 

1 1 420 270 4 2 13.9 17100 1.4 1.45 139 4.3 18 27.2 2.52 34.5 153000 50 

1 0 450 150 10  12.5 20400 1.18 0.9 138 4 13 17.9 1.63 56.5 213000 110 

0 0 180 150 10  12.6 21600 0.81 0.9 134 3.9 22 12.8 1.17 28.5 208000 222 

1 1 900 300 10  15.7 4800 1.31 1.64 141 3.5 17 120 10 48.9 100000 0 

1 0 1020 360 12  14.2 13200 1.06 0.8 134 3.2 19 120 10 
121.

2 224000 20 

0 0 330 270 10  16.2 22100 0.84 0.81 130 3.8 24 13.6 1.26 52.6 271000 455 

1 0 420 180 10  11.5 33700 2.83 4.25 137 4.5 12 17.6 1.6 31.1 247000 196 

0 0 150 180 10  9.1 21000 3.79 4.84 137 4.5 17 12.2 1.12 33.7 35000 190 

1 1 390 300 10 10 11.6 12700 2 2.39 138 3.7 16 27.5 2.5 42.9 74000 108 

1 0 270 150 0  14.4 9000 0.93 0.9 137 4.4 21 14.3 1.3 29.8 165000 350 

1 0 210 150 0  6 21500 3.13 1.67 133 5.2 10 12.9 1.18 45.9 101000 200 

1 1 450 180 10 2 16.7 18300 0.92 0.78 141 3.5 19 36.9 3.35 35.5 139000 35 

1 0 420 270 0  10.4 27100 1.83 1.26 142 4.6 22 16.9 1.55 28.3 178000 200 

1 0 480 240 10  14.4 14800 1.12 1.05 136 4.4 20 18.5 1.69 31 115000 172 

1 0 480 270 10 10 13.4 18900 2.89 5.44 126 4.6 16 23.8 2.16 29.7 172000 32 

1 0 600 210 10  15.5 12900 1.65 3.54 140 4.2 19 120 10 49.4 139000 20 

0 0 210 270 10  14.5 7000 0.78 0.85 140 3.5 24 12.6 1.16 25 259000 25 
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11 0.97 29.6 255000     250000     240000  

18.4 1.65 26.1 168000 89 16 1.45 24.9 160000 145 13.2 1.2 23.2 158000 242 

21.3 2.2 27.4 170000 112 12 1.04 27.9 350000 196    346000  

24.5 2.2 31.2 170000 100 12.6 1.15 30.1 203000 186    243000  

19.3 1.73 39.4 130000 169 13 1.19 24.2 123000 180 13.6 1.24  120000  

12.2 1.12 29.4 211000     236000       

14.7 1.33 30.5 93000 250 9.3 0.86 38.3 69000  11.3 1.03 33 72000  

9.4 0.87 34.3 130000 200    381000       

14.3 1.3 39.2 217000 150 10.7 0.98 36.8 225000  9.2 0.85 32.8   

18.6 1.64 26 170000 186 13.2 1.2 27.7 173000  13.2 1.2 27.7 141000  

14.3 1.3 27 141000 132 10.9 1 33.8 137000 150      

16.8 1.52 34.2 131000 201 13.5 1.23 42.3 180000  11.2 1    

17.1 1.56 31 90000 184 12.7 1.16 32.9 100000 200 12.3 1.13 31.1 118000 241 

13.9 1.27 30 80000 250 10.8 1 27.4 56000     124000  

20 1.79 36.1 210000 54 13.3 1.22 34.1 223000 163 9.1 0.84 28.8 320000  

11.4 1.04 41.2 154000  9.9 0.91 30.6 356000       

11.2 1.03 39.6 176000            

26.3 2.4 34.4 214000 150 13.1 1.2 32.2        

11.8 1.08 31.6 101000 160 9 0.83 29.6 184000     217000  

9.6 0.88 26.2 206000            

14.8 1.36 34.3 117000 167 10.2 0.94 32.2 101000       

8.4 0.77 31.2 204000 170           

10.1 0.92 33.4 188000            

15.9 1.46 31.6 90000 179 14.6 1.33 41.3 89000  9.4 0.86 37.1 110000  

33.7 3.05 47 180000 200 31.3 2.84 39.2 177000  11.4 1.1 35.2   

13.2 1.21 44.4 250000  12.3 1.12 44.9 232000  11.4 1.05    

10.1 0.92 33.4 113000     140000     340000  

10.9 0.97 29 19000     18000     25000  

15.5 1.41 33.8 52000 200 11.5 1.05 31.2 32000     34000  

10.2 0.93 31.5 180000            

10.3 0.94 36.2 55000     33000     77000  

9 0.83 23.4 105000 200    175000       

11 1.01 29.3 163000            

10.8 1 29.5 118000     130000       

13.4 1.23 37.5 72000 200 18.6 1.7 46 60000  18 1.65 41.6 150000 250 

12.5 1.13 200 95000 200 9.9 0.91 31 92000     174000  

13.8 1.26 24.5 235000            
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1 1 1 1 1 0 1  8 4 1      

1 0 1 1 1 0 1  29 23 1      

1 0 1 1 1 0 1  13 7 1      

1 0 1 1 1 0 1  15 3 1      

2 0 1 1 1 0 0 

Hematuria, 

Hematochezia 34 30 0  16 0 0 0 

1 0 1 1 1 0 0 
Hematuria, 
Hematochezia 25 21 1      

1 1 1 0 1 0 1  14 5 0  0 0 1 0 

1 0 1 1 1 0 0 Hematuria 25 8 1      

1 0 1 1 1 0 0 Gum bleed 15 10 1      

2 0 1 1 1 0 0 Hemoptysis 36 22 1      

1 0 1 1 1 0 1  24 12 1      

1 1 1 1 1 0 1  25 23 1      

1 0 1 1 1 0 1  25 23 1      

1 0 1 1 1 0 0 Hematuria 20 12 1      

1 0 1 1 1 0 1  26 21 1      

1 1 1 1 1 0 1  12 5 1      

1 1 1 1 1 0 1  8 6 1      

1 0 1 1 1 0 0 Hematuria 14 12 1      

1 0 1 1 1 0 0 

Hematuria, 

malena 17 6 1      

1 1 1 1 1 0 0 

Hematuria, 

hemetemesis 14 6 1      

1 1 1 1 1 0 0 Hematuria 33 10 1      

1 1 1 1 1 0 0 

Hematuria, 

Hemetemesis 21 10 1      

1 1 1 1 1 0 0 

Hematuria, 

hemetemesis 25 2 1      

1 1 1 1 1 0 0 Hematochezia 32 24 1      

1 0 1 1 1 0 1  27 24 1      

1 1 1 1 1 0 0 Hemetemesis 38 24 1      

1 1 1 1 1 0 0 Hematuria 10 6 1      

1 0 1 1 2 0 0 Hematuria 30 6 0 19 0 0 3 8 

1 0 1 1 2 0 0 

Hematuria, 

Hemetemesis 26 12 0  0 8 4 0 

1 0 1 1 1 0 1  22 6 1      

1 0 1 1 1 0 1  28 18 0  0 
1
2 3 0 

1 1 1 1 1 0 1  8 6 1      

1 0 1 1 1 0 1  11 6 1      

1 0 1 1 1 0 0 Oral cavity 24 12 1      

1 0 1 1 1 0 1  48 35 0 18 0 0 2 0 

1 1 1 1 1 0 1  10 6 1      

1 1 1 1 1 0 1  11 6 1      
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8 Nil 2 0 12 1 1  1 1 1 1  1 1 1  3 0 

2  2 0 20 1 1  1 1 1 1  1 1 1  5 0 

2  2 0 20 1 1  1 1 1 1  1 1 1  2 2 

2  2 0 18 1 1  1 1 1 1  1 1 1  2 0 

2  2 1 10 0 0 

Continuation of 

bleeding 0 0 0 1  1 1 1  9 0 

8  3 0 10 1 1  0 1 1 1  1 1 1  4 0 

3  3 0 25 1 1 Hb < 7 1 1 1 0 3 1 1 1  15 0 

4  4 1 40 0 0 TMA with anemia 0 0 1 1  1 1 1  14 0 

2  2 0 18 1 1  1 1 1 1  1 1 1  3 0 

2  2 0 12 1 1  1 1 1 0 4 1 0 0 5 8 0 

2  2 0 20 1 1  1 1 1 1  1 1 1  3 0 

4  2 0 14 1 1  1 1 1 0 1 1 1 1  2 0 

3  3 0 10 1 1  1 1 1 1  1 1 1 1 4 0 

3  3 0 18 1 1  1 1 1 1  1 1 1  5 0 

3  2 0 28 1 1  1 1 1 1  1 1 1  3 0 

3  2 0 18 1 1  1 1 1 1  1 1 1  4 0 

8  2 0 24 1 1  1 1 1 0 1 1 1 1  2 0 

2  2 0 12 1 1  1 1 1 1  1 1 1  3 0 

4  2 0 20 1 1  1 1 1 1  1 1 1  8 2 

4  2 0 20 1 1  1 1 1 1  1 1 0 5 4 0 

4 

Sh

ock 2 0 16 1 1  0 1 1 0 5 1 1 1  15 0 

8  2 0 20 1 1  0 1 1 1  1 1 1  6 0 

8  2 0 25 1 1  0 1 1 1  1 1 1  5 0 

4  4 0 12 0 1 TMA with anemia 0 1 1 1  1 1 0 5 4 0 

2  2 0 14 0 1  1 1 1 1  1 1 0 5 3 0 

8  2 0 30 1 1  0 1 1 1  1 1 1  7 0 

4  4 0 18 1 1  0 1 1 0 4 1 1 1  11 2 

3  4 0 28 1 1 

TMA with severe 
anemia and 

thrombocytopenia 0 1 1 1  1 1 1  15 0 

3  4 0 20 1 1 TMA with anemia 0 1 1 1  1 1 1  10 0 

2  2 0 6 1 1  1 1 1 1  1 1 1  5 0 

3  4 0 20 1 1 TMA with anemia 1 1 1 1  0 1 1  14 0 

8  2 0 14 1 1  1 1 1 1  1 1 0 5 3 0 

4  2 0 20 1 1  1 1 1 1  1 1 1  3 0 

3  4 0 10 1 1 TMA with anemia 0 1 1 1  1 1 1  4 0 

3  4 0 22 1 1  1 1 1 1  0 1 1  20 0 

4  3 0 20 1 1  1 1 1 1  1 1 1  6 0 

8  2 0 10 1 1  1 1 1 1  1 1 1  3 0 
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38 0 61 1 1 1 
24/08/201

8 1 
24/08/201

8 4 1 2 0 
0 

210 150 

39 0 20 0 1 1 

13/07/201

8 4 

12/07/201

8 8 1 10 0 

0 

180 150 

40 0 37 0 1 1 

23/11/201

7 6.3 

23/11/201

7 8 1 10 0 

0 

180 180 

41 0 49 0 1 1 
10/05/201

8 20 
09/05/201

8 20.3 0 5 1 
0 

210 180 

42 0 58 0 2 1 

30/05/201

7 1 

30/05/201

7 7.3 1 0 0 

0 

180 150 

43 0 41 1 2 1 

15/07/201

7 6 

15/07/201

7 12 1 10 0 

0 

180 180 

44 0 37 1 2 1 
15/07/201

7 3 
15/07/201

7 11.3 0 10 0 
0 

150 150 

45 0 37 1 1 1 

05/09/201

7 5 

05/09/201

7 11.3 0 0 0 

0 

180 180 

46 0 30 1 1 1 

11/09/201

7 10 

10/09/201

7 16.2 0 10 0 

0 

180 150 

47 0 66 1 2 1 

29/08/201

7 3 

29/08/201

7 13.3 1 0 0 

0 

180 150 

48 0 26 0 1 0 
20/11/201

7 6 
19/11/201

7 18.45 0 10 0 
0 

150 150 

49 0 51 1 2 1 

26/12/201

7 2 

26/12/201

7 14 1 0 1 

0 

210 180 

50 0 50 0 2 0 

10/04/201

8 16 

10/04/201

8 4 0 20 0 

0 

240 180 

51 0 52 0 1 1 
27/06/201

8 3 
26/06/201

8 23.3 0 0 0 
0 

150 150 

52 0 73 1 1 1 

19/06/201

7 18 

19/06/201

7 9 0 10 0 

0 

210 150 

53 0 23 0 2 1 

10/07/201

7 9 

10/07/201

7 9 1 0 0 

0 

150 150 

54 0 36 1 2 1 
23/01/201

8 3 
23/01/201

8 19.3 1 0 0 
0 

180 180 

55 0 28 0 1 1 

02/04/201

8 2 

02/04/201

8 19.3 1 0 0 

0 

180 180 

56 0 37 0 1 1 

11/06/201

8 12 

10/06/201

8 18 1 0 0 

0 

150 150 

57 0 28 0 1 1 
21/07/201

8 8 
21/07/201

8 3 1 8 0 
0 

210 180 

58 0 41 0 1 0 

09/07/201

8 20 

08/07/201

8 23 1 10 0 

0 

180 180 

59 0 52 0 1 1 

12/07/201

7 4 

12/07/201

7 14.3 1 10 0 

0 

180 150 

60 0 51 1 2 1 
15/07/201

7 1 
15/07/201

7 16 0 0 1 
0 

150 150 

61 0 51 1 2 1 

01/02/201

8 8 

31/01/201

8 4 1 5 0 

0 

210 180 

62 0 68 0 2 1 

14/02/201

8 3 

14/02/201

8 20 1 10 0 

0 

180 180 

63 0 18 1 2 1 
15/05/201

8 14 
15/05/201

8 6 1 0 0 
0 

150 150 

64 0 35 1 2 1 

06/05/201

8 3 

06/05/201

8 19 0 5 0 

0 

180 180 

65 0 24 1 1 1 

25/05/201

8 1 

25/05/201

8 21.3 1 0 0 

0 

180 180 

66 0 46 0 1 0 
25/07/201

8 12 
24/07/201

8 22.3 0 0 0 
0 

180 180 
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Abstract 

 

Title of the abstract: Descriptive study of Venom-induced consumption 

coagulopathy (VICC) and bedside diagnostic tests in haemotoxic snakebite (ProTIV 

Study). 

Department: General Medicine 

Name of the candidate: Dr. Rachana Shenoy K 

Degree and subject: M.D., General Medicine 

Name of the guide: Dr. Anand Zachariah 

 

Objective: To describe the clinical and laboratory characteristics of Venom-induced 

consumption coagulopathy and to validate WBCT20 and VeMac time for bedside 

diagnosis of VICC. 

Methods: This is a prospective observational study conducted from May 2017 to 

August 2018. Consecutive patients with snake bite within 24 hours with bleeding 

manifestations and/or positive WBCT20 and PT/INR above reference interval were 

recruited for the study. Variables relevant to clinical bleeding and laboratory 

parameters like PT/INR, APTT, Platelet count and Fibrinogen were assessed at 6, 12 

and 24 hours after ASV. VeMac time (Vellore Manual activated clotting time) was 

performed on 37 cases and 29 snake bite controls at 0 and 6 hours after ASV along 

with WBCT20.  
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Results:  A total of 37 patients were recruited. 73% of snake bites had a clinical 

syndrome consistent with Russell’s viper envenomation with haemotoxicity and AKI 

and or/neurotoxicity and the remaining had pure haemotoxicity. Three profiles of 

VICC were identified- pure VICC in 24 patients (64.9 %), VICC with 

thrombocytopenia in 5(13.5 %) and VICC with thrombocytopenia and thrombotic 

microangiopathy in 8(21.6 %). 

All the patients with VICC with thrombocytopenia/TMA had a syndrome suggestive 

of Russell’s viper envenomation (haemotoxicity with AKI and /or neurotoxicity).  All 

cases of pure haemotoxicity syndrome had pure VICC.   There was a significant 

association of the VICC profile to the envenomation syndrome (p<0.001). 16 (43.2%) 

patients had major bleeding -haematuria, haemetemesis, haematochezia and malena. 

The average ASV requirement was 18±7. Average time required for normalization of 

coagulation parameters was 13±9 hours. 6 patients required product transfusion,  the 

indication being anaemia with TMA in 4 out of 6 cases. Only 1 patient had 

coagulopathy not responsive to ASV and blood products- refractory VICC. In the 

comparison of VICC-thrombocytopenia/TMA with pure VICC, those with TMA had 

higher rates of clinical bleeding (61.5% vs 41.7%), longer average time to 

normalization of PT/INR (15 hours to 12 hours), greater requirement of blood 

products (35.8% vs 4.2%), and longer mean duration of hospitalization (10 days vs 5 

days). In cases with syndrome typical of Russell’s viper, there was clinically 

significant bleeding despite ASV and correction of coagulation parameters. All 

patients with VICC had a good outcome.  
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We obtained a sensitivity of 93.78% and specificity of 96.55% for VeMac time of 240 

seconds at admission. The sensitivity of WBCT20 for diagnosis of VICC was 81.1% 

(CI 64.84% to 92.04%) and specificity 89.7% (CI 72.65% to 97.81%). A sensitivity of 

81.82% with specificity of 47.73% was obtained at 6 hours after ASV for VeMac time 

of 180 seconds. WBCT20 at 6 hours had a sensitivity of 31.8% (CI 13.9% -54.9%) 

and specificity 93.2% (81.3% -98.6%).  Overall, the performance of VeMac time was 

superior to WBCT20.  

Conclusion: 

Bleeding diathesis of Russell’s viper bite is multifactorial due to a combination of 

VICC, thrombocytopenia and probable endothelial injury. Clinical refractoriness to 

ASV therapy is probably due to the endothelial injury and closely related to the 

pathogenesis of TMA. 

VeMac test may be a useful bedside diagnostic test for VICC. 

Keywords: VICC, TMA in snake bite, VeMac time, WBCT20, Russell’s viper, 

haemotoxicity 

 

 


