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ABSTRACT: It was always been a matter of great-controversy regarding the dosage protocol of anti-

snake venom (ASV) in the management of snake envenomation. The only definitive treatment of 

poisonous snake bite is ASV administration. MATERIAL AND METHODS: This study was carried out 

for a period of two years. All patients of neuroparaplytic snake bite who presented to the emergency 

department were included in this prospectively study. RESULTS: Fifty eight patients of neurotoxic 

snake bite became eligible for the study over a period of 2 yrs. By using chi-square test, the outcomes 

in low and high bolus dose group were statistically non-significant (P>0.05). Statistical analysis 

showed no significant difference in both groups. From this study it can be firmly concluded that low 

dose ASV is as effective as high dose in treatment of neurotoxic snake bite. 
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INTRODUCTION: It was always been a matter of great-controversy regarding the dosage protocol of 

anti-snake venom (ASV) in the management of snake envenomation. The only definitive treatment of 

poisonous snake bite is ASV administration. In INDIA, ASV is prepared by hyper immunizing equines 

against the four common Indian snakes like Cobra, common Krait, Russel viper and saw scaled viper. 

Physicians when confronted with neurotoxic snake bites are most of the time is dilemma, with the 

following queries in mind: 

1. What should be the initial bolus dose of ASV? 

2. Whether repeated doses of ASV are to be administered? (as being routinely given in viper bites 

based on the coagulation parameters) 

3. Whether anticholinesterase should be administered to all cases, if yes then in what doses and 

for how long? 
 

Currently the initial bolus dose in case of Cobra and Krait bite is 100ml of ASV i.e. 10 vials. (1) 

More antivenom should be given if severe signs of envenoming persist after 1-2 hrs.[1] The 

neurotoxins of elapid are rapidly absorbed into the blood stream compared with viperidae venom as 

the latter is absorbed via lymphatics.[1] Hence, repeated doses of ASV are required in viperidae snake 

bites but not in elapid bites. Several studies have reported successfully treating neurotoxic 

envenoming without the use of ASV. (2) 

Anticholinesterases have a variable but potentially harmful effect in patients with neurotoxic 

envenoming especially when postsynaptic neurotoxin is involved. (1, 2, 12) 

So many trials have addressed the minimum effective dose of ASV in viper bite. (3) As per our 

best knowledge, there are no trials addressing the question of optimal dose of ASV in neurotoxic 

(elapid) bite. Very few clinical trials have been performed till date to establish the appropriate initial 

dose and in most cases antivenom is used empirically based on the individual experiences and 

observations of the physicians.  
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Further, optimization of therapy may lead to reduced dose requirements of ASV in the 

therapy of neurotoxic snake bite. Keeping this in mind trial was conducted using two protocols (high 

dose versus low dose of ASV in neuroparalytic snake bite). 

 

MATERIAL AND METHODS: The study was carried over a period of 2 yrs in RNT Medical College and 

Associate Group of Hospital, Udaipur. All patients of neuroparaplytic snake bite who presented to the 

emergency department were included in this prospective study. The snake bite was confirmed either 

by a reliable history or fang mark. 

Inclusion criteria used was presence of signs of envenomation either systemic or local. 

Patients who did not show any signs of envenomation and patients who had received anti snake 

venom prior to admission to this institution were excluded from the study. Neurological 

envenomation was said to be present if patient had any of the following findings suggestive of 

neurotoxic snake bite: ptosis, diplopia, dysphagia, dysphonia, muscle paralysis/weakness, respiratory 

distress and confusion. Using the above inclusion criteria 58 patients became eligible for the study. 

A detailed clinical history regarding bite i.e., time since bite, site of bite, symptoms of 

envenomation and complications was taken at the time of presentation. Thorough clinical 

examination was carried out. The time taken by the patients to arrive at the hospital from the time of 

bite i.e. time between the bite and administration of ASV on arrival at hospital was noted. 

Laboratory investigation performed at admission included: SpO2 (oxygen saturation), 

electrocardiogram, chest radiograph, serum biochemistry, haemogram and coagulation parameters. 

All patients were transferred to MICU from casualty and medical ward. Special investigation such as 

ultra sonography and CT scan were carried out as and when required. 

A total of 26 patients required ventilator assistance through their course of stay at hospital 

and were gradually weaned off as they recovered. 

Meticulous attention was paid to asepsis, nutrition, humidification of inhaled air, regular 

endotracheal toileting and continuous monitoring of hemodynamic and respiratory mechanics 

variables. Weaning was accomplished once adequate respiratory effort reappeared. A short T-piece 

trial was given 'and patients were extubated if they had normal bulbar reflexes and did not show any 

worsening during the period of T-piece trial. 

Eligible patients were randomly allocated to either high (100ml) or low (50ml) ASV bolus 

dose group. In high bolus 100 ml of ASV was given intravenously after test dose dilution in 200ml of 

normal saline (gloss bottle) over a period of one hour and in low bolus dose group 50 ml was given in 

the same way over one hour.  

In both groups anticholinestrase in the form of injection Neostigmine, was given in doses of 

0.5 mg half hourly for four doses and then at increasing interval of 2-12 hourly for next 48-96 hours 

according to clinical response. Atropine was combined in doses of 0.6 mg IV for every two doses of 

Neostigmine to neutralize muscarinic side effect of Neostigmine. The outcome between low and high 

bolus dose group were compared using chi-square test. 

The end point of study was complete recovery of respiratory paralysis, neurological 

improvement or death. Other data regarding age, sex, site of bite, time delay, type of snake, antibiotics 

and other supportive measures were collected. 
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RESULTS: Fifty eight patient of neurotoxic snake bite became eligible for the study over a period of 2 

yrs, baseline characteristics of the groups are presented in Table 1. 

 

Sl.      

No. 
Variable 

High bolus 

 dose 

Low bolus 

 dose 
Significance 

1. No. of patients 20 38 NS P > 0.05 

2. 
Age     < 30 yrs 

            > 30 yrs 

13 

7 

17 

21 
NS P > 0.05 

3. 
Sex      M 

             F 

10 

10 

22 

16 

NS P > 0.05 

 

4. 
N-B time      < 12 hrs 

                      > 12 hrs 

19 

1 

31 

1 
NS P > 1.05 

5. Pt. requiring ventilatory support 5 19 NS P > 0.05 

6. Pt. not requiring ventilatory support 15 19 NS P > 1.05 

Table 1: Baseline characteristics 

 

The youngest patient was of 14yrs of age while oldest was of 60yrs. Out of 50 patient, 20 were 

included in high bolus dose group and 38 were in low bolus dose group. Ventilator was used in 24 

patient (5 were in high bolus dose group and in 19 low bolus dose group. 

Thirty two patients were male (55%) while twenty six were female (45%). Out of 58 patients, 

50 cases were presented within 12 hours of snake bite and 8 after 12 hours. Twelve patient’s snakes 

were identified, of which 10 were Krait- and 2 were cobra. An attempt was made to compare the out- 

come between the high and low bolus dose group. The findings are summarized as follows (Table 2). 
 

 

Sl. 

No. 
Variable 

High bolus 

dose 

Low bolus 

dose 
Significance 

1. Mortality 1 1 - 

2. 

Duration of ventilatory support 

 requirement in hours Mean (SD) 

range 

N=5 

40.26±29.9 

(4-96 hrs) 

N=19 

25.63±18.9 

(5-60 hrs) 

NS P > 0.05 

3. Duration of hospital stay in days 
5.6±1.75 

(3-8) 

4.3±1.66 

(2-8) 
NS P > 0.05 

4. 
Duration of anticholinesterase 

requirement in days 
3.47±1.27 3.1±1.758 NS P > 0.05 

Table 2 

 

The mean duration of ventilator requirement was 40.26 hrs and 25.63 hrs, hospital stay 4.6 

days and 4.3 days and anticholinestrase requirement 3.47 days and 3.1 days respectively in high and 

low bolus dose group. By using chi-square test, the outcomes in low and high bolus dose group were 

statistically non-significant (P>0.05). There were two mortality in our study one from each study 

group. 

As evident in table-2, that low dose of ASV is effective as high dose of ASV in relation to 

mortality as well as requirement of ventilatory support, duration of hospital stay and no anaphylaxis 
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with ASV. Statistical analysis showed no significant difference in both groups. From this study it can 

be firmly concluded that low dose ASV is as effective as high dose in treatment of neurotoxic snake 

bite. 

 

DISCUSSION: Neuroparalysis leading to type 2 respiratory failure is the most important cause of 

mortality in victim bitten by venomous snake of elapidae family.[3,6,7] Cobra and Krait venom mainly 

affect the musculature of eyes, tongue, throat and chest leading to respiratory failure.[8] The 

characteristics neuromuscular paralysis, the respiratory paralysis and cardiotoxicity are now known 

to be due to peripheral action of the toxin.[9] 

 Typically, neuromuscular symptoms develop early, but after Krait bite, there may be delay of 

more than 10 hours.[2] Extraocular muscles are most sensitive to neuromuscular blockage and in 

some patients, the only feature of envenomation is ptosis and ophthalmoplagia.(2) 

The only effective treatment of poisonous snake bite is ASV administration. Until now high 

dose of ASV were recommended in neuroparalytic snake bite. However there are few reported 

studies in literature wherein neuroparalytic snake bite was treated by mechanical ventilation and 

supportive measures alone, with excellent result.[4,5,11] 

 On extensive review of literature we could not find any such study comparing low doses of 

ASV with high dose in management of neuroparalytic snake bite. Through this study an attempt was 

made to compare the outcome of low dose of ASV with high dose. 

As evident from Table 2 it is encouraging to note that low dose ASV is as effective as high dose 

in reducing mortality and other parameters like ventilatory requirement, duration of hospital stay 

and anticholinestrase requirement. On statistical analysis there was no significant difference in the 

outcome of both the groups (P < 0.05). 

Two patients, one from each group who died, had sustained irreversible hypo-ischemic 

cerebral injury because of delay in reaching the hospital (More than 12 hours). Delayed arrival in 

hospital is in important factor contributing to a fatal outcome in such victim.[7] 

 Immediate endotracheal intubation is necessary for airways protection and prevention of 

aspiration in patients with bulbar involvement.[10] Mechanical ventilation generally is easy and 

without complications in such patients, as they are not diseased and have normal pulmonary 

mechanics. 

In this study, the median duration of ventilation was 40.26 hrs in high dose and 25.63 hrs in 

low dose group. The difference was statistically insignificant. The duration of mechanical ventilation 

in snake bite victims is usually short since neuroparalysis reverse quickly with prompt 

administration of ASV.[10] 

 In fact, our aim was to wean patients as quickly as possible because of the fear of increased 

risk of ventilation associated pneumonia with prolonged ventilation. Three patients had developed 

this complication, as they required mechanical ventilation for prolonged period. Two patients 

developed cardiac arrest which were revived by cardiopulmonary resuscitation and had complete 

recovery. 

From present study, this can be concluded that low dosage of ASV (50 ml) is as effective as 

high dosage (100 ml) in management of neuroparalytic snake bite. In developing country like ours 

where there is scarcity of ASV as were as there is economically constraints because of high cost of 

ASV, low dosage of ASV can be used with excellent results. 
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It can be confirmed by further studies using larger sample size and subsequently practisizing 

will greatly reduce the requirement of ASV in treatment of neuroparalytic snake bite. 

 

Previous Study: Low dose of snake antivenom is as effective as high dose in patients with severe 

neurotoxic snake envenoming R Agarwal, A N Aggarwal, D Gupta, D Behera, S K Jindal Emerg Med J 

2005;22:397–399. doi: 10.1136/emj.2004.020727. 
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