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ABSTRACT

Background: Snakebite is a common medical emergency especially in the rural
areas. The effective measure to treat most of the manifestations of venomous
snake bite is timely administration of anti-snake venom serum (ASVS).
Problems associated with ASVS use are lack of evidence for optimal dose
schedule and occurrence of hypersensitivity reactions.

Methods: A retrospective review of snakebite cases was carried out from
record section of a tertiary care teaching hospital from January 2011 to
December 2011.

Results: Out of total 202 snakebite patients admitted during the study period,
age group of 21-30 years (mainly male victims) accounted for highest no. of
snakebite cases (25.7%). The mean (xSD) dose of ASVS used was 124 (£112)
mL. 11.8% patients had suffered from adverse drug reactions due to ASVS.
7.4% patients required mechanical ventilation. Overall mortality in our study
was 9.4%. Mortality was higher (50%) where the time interval between the
snakebite and initiation of treatment was >6 hours. Out of total 15 patients who
required mechanical ventilation, n=10 (66.6%) patient died.

Conclusions: In our study, mean dose of ASVS used was as per WHO
guidelines. Less incidence of adverse drug reaction due to ASVS may be
because of co-administration of corticosteroids and anti-histaminics. Delay in
getting treatment with ASVS, neurotoxic envenomation and respiratory failure,
were the risk factors associated with adverse prognosis due to snake bite in our
set up.
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this “unacceptable incidence” of snake bite fatalities is

INTRODUCTION

Snake bite is a common medical emergency and an
occupational health hazard especially in the rural
population.’ It has been estimated that 5 million snake
bite cases occur worldwide every year, causing about
100,000 deaths.

In India, an estimated 200,000 persons per year fall prey
to snake bite, with an estimated annual fatality rate of
35,000-50,000.> The true burden of morbidity and
mortality from snake bites is not known. The Registrar
General of India's “Million Death Study” indicated that in
2005, snake bites caused 45,900 deaths in India.® In
Maharashtra, an estimated 10,000 annual venomous
snake bites accounts for 2000 deaths.” The main cause of
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that people try all kinds of “bizarre remedies” initially,
instead of going to the nearest hospital.” It has been
reported that in most developing countries, up to 80% of
individuals bitten by snakes first consult traditional
practitioners before approaching a medical centre.®’

Of more than 3000 known species of snakes, only about
300 are venomous and in India there are about 216
identifiable species of snakes, of which 52 are known to
be poisonous.? The most important snakes in India belong
to the families Elapidae, Viperidae and Hydrophiidae.’

The effective measure to treat most of the manifestations
of venomous snake bite is the timely administration of
anti-snake venom serum (ASVS). In India, polyvalent
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anti snake venom serum (ASVS) raised in horses using
venoms of four important venomous snakes viz. Indian
cobra (Naja naja), Indian krait (Bangarus caeruleus),
Russell's viper (Daboia russelii) and saw scaled viper
(Echis carinatus) is widely used in the management of
snake bites.

Though ASVS is the mainstay of therapy for snake bite
patients, there is no universally accepted standard
regimen regarding the optimum dose, frequency of
administration and duration of therapy. The hitch with
determining the optimum ASVS dose is that the quantity
of venom injected at a bite is variable, depending on the
species and size of the snake, the mechanical efficiency
of the bite, whether one or two fangs penetrated the skin
and whether there were repeated strikes.™

Besides, other problems associated with ASVS use are
the occurrence of hypersensitivity reactions (ASVS being
an animal serum product), limited availability and
possibility of inappropriate use.™*

With this background, we planned the present study with
the objective of assessing ASVS use, adverse reactions to
ASVS and outcome in snake bite patients. We have also
analyzed the risk factors associated with mortality from
snake bite.

METHODS

The present study was a retrospective observational
study. The study was conducted at a tertiary care teaching
hospital.

Study subjects and study period

All indoor patients of snake bite with documented use of
ASVS during the period of January 2011 to December
2011 were included in the study. Cases of unknown bite
and the patients whose hospital records were missing or
grossly inadequate were excluded from the study.

Method of data collection

The medical records of snake bite patients during the
study period were reviewed to extract information
regarding demographics (Age, Gender, Hospital
registration No., Date of admission and address), Site of
bite, Time of bite, Time elapsed between bite to get target
treatment (ASVS), Clinical features, local findings,
details of ASVS administration (Total dose and number
of vials used), concomitant drugs used, occurrence of
adverse reactions to ASVS, need of assisted ventilation,
duration of hospital stay, and clinical outcome.
Laboratory  investigations such as  haemogram
(Haemoglobin level, Total leucocyte count, Platelet
count), Blood urea nitrogen (BUN), serum creatinine,
urine microscopy were also recorded.

This information was then entered in a predesigned
proforma. Data of total 202 snake bite patients was
analyzed.

Statistical analysis

Data were entered in Microsoft excel sheets. Statistical
analysis was done using statistical software SPSS for
windows, version 20.0.

Proportions and percentages were obtained. While mean
+ standard deviation (SD) was applied for the continuous
variables, proportions were applied for the categorical
variables. Chi-square test (Fischer’s exact test for small
numbers) was used to find out the significance of
difference between two variables. P <0.05 was
considered a statistically significant difference.

RESULTS

A total number of 202 patients with snake bites were
reviewed for analysis.

The predominant victims of snake bite were males n=124
(61.4%).

The mean (xSD) age was 34.04 (£16.6) years. Age group
of 21-30 years accounted for highest number of snakebite
cases n=52 (25.7%). Highest incidence of snakebite was
found in the month of October [n=35(17.3%)].

Table 1: Demographic and other characteristics of
snake bite patients.

Variables Value

Gender

Male 124 (61.4 %)
Female 78 (38.6%)
Age (Yrs)

Mean (+SD) 34.04 (+16.60)
Range 3-75

Rural and urban prevalence

Rural 169 (83.7%)
Urban 33 (16.3%)
Time of bite

6 AM-6 PM 124 (61.4%)

6 PM-6 AM 78 (38.6%)
Anatomical site of bite

Lower limbs 115 (56.93%)
Upper limbs 79 (39.10%)
HNF 06 (2.97%)
Back 02 (0.99%)
Time elapsed between bite to receive ASVS (Hours)
Mean (+SD) 1.90 (+ 1.97)
Range 0.16-18

Value expressed as n (%) or mean (xSD)
HNF=Head, Neck and Face, SD= Standard Deviation, ASVS=
Anti snake venom serum
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A majority of victims n=169 (83.7%) were from the rural
areas, Most of the bites n=124 (61.4%) occurred during
the day time (6 AM-6 PM), Snake bites were recorded
mainly on the lower limbs, n=115 (57%). Mean (+ SD)
time elapsed between bite to receive ASVS was 1.90
(x1.97) hours (Table 1).

The most common presenting symptom of snake bite was
vomiting n=27 (21%), as far as local findings and clinical
signs were concerned, fang marks were present in, n=69
(41.1%), Ptosis was present in n=46 (27.4%) patients.

Mean (= SD) dose of ASVS used was 124.4 (£112.0) mL.
In majority n=80 (39.6%) of snake bite patients total dose
of ASVS used was in the range of 50-100 mL (Figure 1).

39.6%
40% -

35% -
30% -
25% -
20% -
15% -
10% - 5.9%

5% - 1.4%
0%

18.8%

% of snake bite patients

Dose of ASVS used (mL)

Figure 1: Dose of ASVS used.

Out of total 202 patients, n=24 (11.8%) developed
adverse drug reactions after ASVS administration. Itching
n=8 (33%) was the most common adverse drug reaction,
followed by maculopapular rash n=7 (29%) (Figure 2).
Corticosteroids (Hydrocortisone, Dexamethasone and
Prednisolone) alone and few in combination with
antihistaminics (Chlorpheniramine) were used in, n=55
(27.2%) patients.

The other drugs given concomitantly with ASVS were
Neostigmine n=83 (41%).

Ranitidine n=81 (40%), Cefotaxime n=67 (33%),
Corticosteroids n=55 (27%) and Chlorpheniramine n=33
(16%). n=15 (7.4%) patients required mechanical
ventilation. Mean (£SD) duration of hospital stay was 3.1
(= 2.25) days. Majority n=172 (85.1%) of snake bite
patients made good recovery; mortality was found in,
n=19 (9.4%) of cases, and n=11 (5.4%) patients were
discharged against medical advice. Mortality was higher
(50%) where the time interval between the snakebite and
initiation of treatment was >6 hours, while it was less
(8.3%) where treatment occurred within 2 hours. These
findings were statistically significant (Pearson chi-
square=7.961, P=0.019).

No.of patients

Symtoms of ADR due to ASVS

Figure 2: Adverse ASVS reactions.

Mortality was also higher in patients who were bitten over
head, neck and face (33%), as compared to those bitten
over upper limbs (7.59%) and lower limbs (9.56%), but
these findings were not statistically significant.(Pearson
Chi-square=6.996, p=0.072). Out of total 15 patients who
required mechanical ventilation, n=10 (66.6%) patient
died.

Mortality was less (4.8%) in patients who did not require
assisted ventilation (n=187), thus demonstrating statistical
significance in mortality in relationship with assisted
ventilation (Pearson Chi-square=62.347, p=0.000). Snake
could be identified in only 20 cases [Vasculotoxic n=13
(65%), Neurotoxic n=7 (35%)]. Mortality was higher in
neurotoxic envenomation (85.7%) as compared to
vasculotoxic envenomation (15.3%) with statistically
significant difference. (Fisher’s Exact test=9.377, p=0.04)
(Table 2).

DISCUSSION

In present study, 202 patients of snake bite were recorded
from January-December 2011 period. Bites were more
frequent in males than females, the ratio being
approximately 1.6:1, Others have reported similar
observations.>*? Snakebite was most common (25.7%) in
the age group of 21-30 year. In most of the studies it was
found that majority of the snake bite victims were young
adult males in second to fourth decades of life.>**** The
predominance of male gender in present study put them
at increased risk because of their involvement in outdoor
activities, findings similar to previous studies.***®

In present study, majority of the snake bites involved the
lower extremities (57%), it can be explained by the fact
that most of the time, the snakes are trodden upon by the
victims.'*?! Also, many other outfield activities including
fishing, plantation, wood collection or tending crops or
gardens where fairly a large number of people walk bare-
footed, particularly in rural areas, there is increased risk
of snake bite.
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Table 2: Risk factors associated with mortality in snake bite patients.

Variables Discharged Died Total p value
Time elapsed between bite

<2 Hrs 142(70.2%) 13(6.4%) 155(76.7%)

2-6 Hrs 39(19.3%) 04(1.9%) 43(21.2%) 0.019*
> 6 Hrs 02(0.9%) 02(0.9%) 04(1.9%) '
Total 183(90.5%) 19(9.4%) 202(100%)

Site of bites

Lower limbs 104(51.4%) 11(5.4%) 115(56.9%)

Upper limbs 73(36.1%) 06(2.9%) 79(39.1%)

HNF 04(1.9%) 02(0.9%) 06(2.9%) 0.072
Back 02(0.9%) 00(0.0%) 02(0.9%)

Total 183(90.5%) 18(9.4%) 202(100%)

Mechanical Ventilation

Yes 05(2.4%) 10(4.9%) 15(7.4%)

No 178(88.1%) 09(4.4%) 187(92.5%) 0.000*
Total 183(90.5%) 19(9.4%) 202(100%)

Type of envenomation”

Neurotoxic 01(5.0%) 06(30.0%) 07 (35.0%)

Vasuculotoxic 11(55.0%) 02(10.0%) 13(65.0%) 0.004*
Total 12(60.0%) 08(40.0%) 20(100%)

value expressed as n (%), Hrs = Hours , HNF = Head, neck & face
*p<0.05, #snake could be identified in 20 cases only

Incidence of snake bite in present study was more during
day time (61.4%), this can be explained on the basis of
increased outdoor activity during daytime which
increases possibility of encounter with snakes and hence
snake bites. Kulkarni et al. reported that 68.2% cases
were bitten during day.?? However Sharma et al, found
that 60.6% bite occurred during night.?

The higher incidence of snake bite in rural areas in this
study (83.7%) can be because of large number of people
working in fields in rural areas e.g., paddy fields and
habit of walking barefoot.? Their houses which are built
of mud, provide access and shelter to snakes.”® Sleeping
on the floor and outside the house or in farms may also be
responsible for increased number of cases in rural areas.
Kulkarni et al, found that 90% bites were from rural
areas.” Naik et al, reported that 83.6% were from rural
areas.”® Sharma et al, found a rural: Urban ratio of 4.7:1,
same was 5.1:1 in present study.”

Increase in snake bite cases is mainly seen during the
monsoon season when there is rainfall and increase in
harvesting activities.”**?’ Because of the heavy rains, the
holes and burrows are filled up with water and snakes
come out of it and number of encounters of men with
snakes increases, increasing the incidence of snake bites
cases. The breeding habits of preys like frogs also follow
the monsoon.?® Naik et al, reported that 60.6% cases
occurred between June to November.®® Hansdak et al,
reported that 51% cases occurred during monsoon

(August-October).?® In present study the bite incidence
was maximum in October (17.3%).

Vomiting was the presenting feature in maximum
patients (21%) due to autonomic effect. Haematological,
cardiovascular and neuroparalytic signs were also noted.

The total dose of ASVS administered in our patients
ranged from 0 to 710 mL with a mean (xSD) dose of 124
(x112) mL. Majority of the snake bite patients, who were
give intravenous ASVS received in the dose of 50 -100
mL. The mean ASVS dose was within the recommended
range, similar to the study done by Ahmed et al.’®
Although ASVS has been used for many years, there is
no universal consensus in many countries on the optimal
dose and protocol of its administration. However, studies
have shown that outcomes of treatment are comparable in
patients receiving both high dose and low dose of ASV.
Furthermore low dose is cost effective and associated
with lesser degree of adverse effects.®

Adverse drug reaction in present study occurred in 11.8%
of those who received ASVS, a finding similar to that
reported by others.*®* The ADRs so found includes
gastrointestinal, cutaneous, cardiovascular, respiratory,
renal and neurological. Hydrocortisone with or without
chlorpheniramine maleate was used in, 25.2% patients in
this study. Gawarammana et al. have shown the efficacy
of combination of chlorpheniramine and hydrocortisone
in reduction of anti-snake venom serum reactions.*?
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In present study we found that prolonged bite to hospital
time period i.e., delayed arrival to hospital was associated
with high mortality. Most of the studies have observed
the correlation between bite to hospital time and
complications or mortality.*>?*3* This can be explained
by the fact that incidence of complications is directly
proportional to the duration of venom in the blood prior
to its neutralization by ASVS due to late arrival of patient
at hospital and as complications occur mortality will
increase.’

In hospital based studies, mortality rates ranged from 3%
to 20%. Various authors have found important
contributors to death in such patients like delay in arrival
at hospital (prolonged bite to hospital time) respiratory
failure (requiring mechanical ventilation), bite over
proximal parts of body i.e. head and neck and neurotoxic

type of snake bite finding similar to present
StUdy.4’9'12'15’27'32

Sharma et al. observed that the rate of death in a specialty
hospital equipped with anti-snake venom serum,
ventilators and dialysis facilities is much lower than rural
hospitals, which lack these (facilities).?® Most of the
victims seek treatment by traditional healers before they
present to the hospital and many die before they can find
transport to reach the nearest hospital.>* Victims of snake
bite die because they do not receive anti-snake venom
serum, receive it too late or receive too little.® The
number of patients in this study who received ASVS
therapy within 6 hrs were 98%, which appear justified,
since few patients even though not practically bitten seek
medical aid.

Apart from ASVS, Oxygen therapy and tetanus toxoid
(TT) to all patients, some were given neostigmine (41%)
on sign of respiratory failure, Ranitidine (40%) for
gastritis, Cefotaxime (33.3%) in view of microbial
infection, Corticosteroids (27.2%) for anti-immune effect
and chlorpheniramine maleate (16%) for anti-histaminic
effect. Overall the pharmacotherapy appears scientifically
justified.

Few (7.4%) patients needed ventilation for respiratory
paralysis. Satisfactory recovery was observed in 85.1%
patients whereas mortality rate was 9.4%. On admission 7
subjects were brought in altered sensorium state out of
which n= 2 (28.6%) succumbed to death which suggest
irreversible death prone neurological damage.

ASVS is the only specific and targeted therapy for snake
bite victims. In patients who arrived later than 6 hours of
bite, mortality was higher (50%) indicating need of early
specific and co-therapy. As far as site of bite is
considered, the bite over HNF, mortality was found at the
top (33%), this finding may be attributed to rapid
neurological access of snake venom. Mortality rate due to
cobra bite was 85.7% whereas to viper bite was 15.3%,
indicate death prone toxicity of former venom. Mortality
rate in patients subjected to ventilators was 66.6%.

Anaphylaxis was the life threatening adverse effect of
ASVS therapy (16.6%) wherein the presenting features
were profound hypotension, bronchospasm, laryngeal
edema, rash and anaphylactic shock. However n=1(4%)
patient died, Epinephrine, hydrocortisone, oxygen
inhalation, IV  fluids, Chlorpheniramine maleate,
cefotaxime could prevent mortality.

It has been recommended by the WHO that snake bite
should be formally recognized as an important
occupational disease and should be made a specific
notifiable disease in all countries in the South East Asian
Region.* Awareness and knowledge regarding prevention,
particularly among farmers and field workers, should be
disseminated and they should be advised not to disturb
snakes, not to walk bare footed, and use protective boots
to use a torch while walking on footpaths at night,

sleeping on a cot (rather than on the floor) and under bed
nets.34,36-38

Persistent underestimation of its true morbidity and
mortality has made snakebite the most neglected of all
the WHO's “neglected tropical diseases™, strategies to
address this neglect should include the improvement of
anti-snake venom serum to meet the challenge of
neutralizing large injected doses of venom without
compromising patient safety. Production of higher
potency anti-snake venoms will be required by modern
proteomic and antivenomic methods.*

Oral administration of ASV may also become possible in
near future. Entrapping multiple components of anti-
snake venom in alginate, an economic, biodegradable
polymer have been shown to retain the functional
property of the anti-snake venom even after intestinal
absorption and suggest possibility of the development of
an orally effective first aid against snake envenomation,
thereby increasing chances of survival of the victim.*

CONCLUSION

In conclusion, present study reveals that the mean dose of
ASVS used in our hospital was as per the WHO
guidelines. Fewer incidences of adverse drug reactions
due to ASVS in this study may be because of co-
administration of corticosteroids and antihistaminics.
Delay in getting prompt treatment with ASVS, snake bite
in proximal parts of the body especially in Head, neck and
face (HNF), neurotoxic envenomation and respiratory
failure requiring mechanical ventilation, were the risk
factors associated with higher mortality (adverse
prognosis) due to snake bite in our set up.
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