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Abstract

Context: Snake bites are the common cause of morbidity and mortality in tropical countries.

Aims: To analyze the outcome of snake bite victims

Settings and Design: Retrospective analysis of data from Intensive care unit, Department of Anesthesiology.

Materials and Methods: All the patients admitted in the intensive care unit for snake bite management during the year
May 2004 - April 2009 were retrospectively reviewed. The data included age, sex, month and time of incident, site of bite,
dose of anti--snake venom, time of anti--snake venom, administration, duration of mechanical ventilation, complications and
death of a victim.

Statistical analysis used: Pearson's correlation test, paired samples t-test.

Results and Conclusions: 113 patients reported to the Accident and Emergency with history of snake bite. 26 patients
were referred to other hospital, 17 patients were brought dead, and 70 patients were admitted to the intensive care unit. In
59 snake-bite victims, maximum data could be recovered. Krait was the most common type of snake bite reported. There was
a male preponderance (69.4%) with age ranging between 20 and 40 years (52.5%). The mean lag time (time elapsed between
bite and first dose of anti--snake venom) was 5.3 = 1.4 h and the mean anti-snake venom dose was 12.3 + 2.4 vials. There was
a positive and significant correlation between lag time and total dose of anti--snake venom (correlation coefficient =0.956,
P<0.0001). Overall 72.9% patients required mechanical ventilation with a mean duration of 56.2 * 16.1 h. 10.2% patients
sustained cardiac arrest, 8.7% patients developed ventilator associated pneumonia, 6.7% suffered mild anti-snake venom
reaction, 6.7% had hypotension and 5.1% patients developed renal failure. The overall mortality was 5.1%.

Key words: Anti-snake venom, lag time, snake-bite

Introduction fatalities is that people try out all kinds of "bizarre remedies"
initially, instead of going to the nearest hospital.!"!

Mortality after snakebites is preventable if the victim is treated

without losing too much time. Every year 50,000 Indians Even qualified doctors are at times not clear about symptoms and
die in 250,000 incidents of snakebite despite the fact that it ~ are unable to manage the snake bite cases properly. Anti--snake
is not the home of largest number of venomous snakes in the ~ venom (ASV) is often needlessly administered, even when there
world, nor is there a shortage of anti--venom in the country. 15 no need for it, which can result in more trauma as the antidote
The main cause of this "unacceptable incidence of snakebite ~ has severe side effects. Quite often it is not possible for a villager to
get to a hospital within 10 min, which is necessary when methods
such as pressure immobilization are used.">!
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and krait) which cause neurotoxic envenomation and leads
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to muscle paralysis. Bungarotoxins present in neuroparalytic
snake venom, blocks the pre-synaptic and post-synaptic
acetylcholine receptors®, depletes the synaptic vesicles at the
synaptic sites!® and cause structural damage of the motor end
plate.” The polyvalent ASV can only neutralize the free-
flowing snake venom but cannot reverse the block once the
venom 1s attached to the receptors.’® Respiratory failure has
to be managed with ventilatory assistance for a variable period
of time along with supportive measures despite administration

of ASV7:9L,

The aim of this retrospective analysis was to evaluate the major
factors that influenced the morbidity and mortality of snake bite
victims admitted in a tertiary care hospital in Northern India.

Materials and Methods

The management of snake bite victims reported during the
year May 2004 - April 2009 in the 65 bedded Accident
and Emergency (A and E) unit and 8 bedded intensive care
unit (ICU), was retrospectively reviewed. Ethical clearance
was obtained from the Board of Studies of the Department of
Anesthesiology for disclosure of the records which were purely
for academic purpose. The data were collected from the record
- keeping register maintained by the A and E nurses, I[CU
nurse and the central record - keeping section. Confidentiality
of the patients was maintained by not mentioning the name,
registration number, and date of birth of the patient. The
patients were coded with an alphabet.

All the snake bite victims attending in the A and E were
screened from the stored data, by one of the researchers, and
recorded on an Excel sheet. Various parameters were then
subsequently noted against each patient. Accordingly the data
were Initially recorded under three major groups:

Group 1:  victims who were brought dead.

Group 2: victims who were referred to other hospitals
because of unavailability of beds.

Group 3:  victims who were managed in A and E and

transferred to ICU.

Only data of patients of group 3, who were admitted to the

ICU after the initial management in the A and E, were further

analyzed for the following parameters-:

* Number of patients admitted with history of snake bite

*  Number of patients developed cardiac or respiratory arrest
in A and E or ICU

e Site of bite

* Visible bite mark present or absent

¢ Type of snake bite

¢ Time elapsed between the bite and ASV administration

(lag time)

¢ History of mild ASV reaction

e Life threatening reactions developed after the ASV
(hypotension and bronchospasm)

e Total dose of ASV received

¢ Average number of days mechanically ventilated

¢ Morbidity developed during ICU stay (ventilator-acquired
pneumonia, acute renal failure, etc.)

*  Mortality

Results

Over a period of 5 years, from May 2004 to April 2009, a
total of 113 patients reported to the A and E with history
of snake bite, of whom 17 patients were brought dead to the
A and E, 26 patients were referred to other hospitals due
to unavailability of beds and ventilators in the ICU, and 70
patients were admitted to the [CU. Maximum parametric
and non--parametric data that could be recovered in every
snake bite victims were recorded. Out of all the 70 patients
admitted in the ICU, in 59 patients all the mentioned
parameters could be retrieved. These patients were screened
and analyzed.

Majority (36/59, 61.1 %) of snake bite victims reported
during month of July to September. We divided patients on the
basis of severity of snake bite [Table 1]. Out of 59 patients,
41 (69.4%) were male and 18 were female, their age ranged
from 11 to 60 years with majority of patients in the age range

of 20 — 40 years (31, 52.5 %) [Table 2 and Figure 1].

The bite mark was detected in 40 (67.8 %) victims. The
type of snake was not identified in 27 (45.7 %) patients
and in 32 (54.3%) it could be identified as Krait. Bite was

recorded relatively more (72.5%) in the extremities (hand or

feet) [Table 2, and Figure 1].

Table 1: Classification of the severity of snake bite

Absence of local or systemic reactions,
Fang marks (+/-)

Fang marks (+), moderate pain, minimal
local edema (0-15cm), erythema (+),
ecchymosis (+/-), no systemic reactions.

No envenomation:

Mild envenomation:

Moderate envenomation: Fang marks (+), severe pain, moderate
local edema (15-30cm), erythema and
ecchymosis (+), systemic weakness,
sweating, syncope, nausea, vomiting,
anemia or thrombocytopenia.

Severe envenomation: Fang marks (+), severe pain, severe

local oedema (>30cm), erythema and
ecchymosis (+), hypotension, paresthesia,
coma, pulmonary edema, respiratory

failure
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The time elapsed between snake bite and administration
of first dose of ASV in A and E was calculated from the
recorded time mentioned in the register and was considered
as lag time. This time period ranged between 3 and 9 h
approximately (mean = SD was 5.3 = 1.4). The lag time

gradually decreased from 2004 to 2009 (6.3 =+ 2.2 in 2004
to 4.3 = 1.3 in 2009, Table 2).

mild envenomation in comparison to moderate and severe
envenomation. |he total dose of ASV ranged from 5 to
23 vials and the mean * SD dose of ASV was (12.3 +
2.4). ASV dose was significantly more in patients with
severe envenomation (19.6 = 3.2 vials) than in mild

(6.7 = 1.9) vials) and moderate (10.7 = 2.1) wvials)
[Table 4, and Figure 2].

Majority (32/59, 54.2%) of the patients suffered severe
envenomation of which 71.8% (23/32) were male, most
of them in age range 20 — 40 years (18/32, 57.6%,
Table 3). The lag time was slightly more in patients with

All the patients reported with ptosis. Overall 61.0% (36/59)
patients required mechanical ventilation, of which 54.2 %
(32/59) patients were with severe envenomation as compared
to 5.84 % (3/59) and 1.7 % (1/59) patients with moderate and

& Vi mild envenomation, respectively. The duration of mechanical
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Figure 2: The comparison between the severity of bites in relation to lag time,

Figure 1: Distribution of patient according to the severity of envenomation duration of mechanical ventilation, and ASV dose with severity of snakebite

Table 2: Annual incidences of snake-bite and the demographic data

Year No. of Age (years) Sex Bite marks Site of bite Type of snake Lag time
patients < 20 20-40 > 40 M F +ve -ve Extremities Central Yes No (Mean * SD)
(Hours)
2004-2005 9 1 5 3 6 3 6 3 4 2 3 6 6.3 £22
2005-2006 13 3 7 3 8 5 7 6 4 3 7 6 56 =18
2006-2007 11 1 6 4 9 2 8 3 5 3 6 5 49+ 1.4
2007-2008 14 3 7 4 10 4 10 4 8 2 8 6 4.7+ 1.5
2008-2009 12 3 6 3 8 4 9 3 8 1 8 4 43 *+1.3
Total 59 11 31 17 41 18 40 19 29 11 32 27 53+x14
Table 3: Distribution of patients according to the severity of envenomation
Severity No. of Age (years) Sex Bite marks Site of bite
patients < 29 20-40 > 40 M F +ve -ve Extremities Central
Mild 7 2 4 1 5 2 3 4 2 1
Moderate 20 4 9 7 13 7 13 7 9 4
Severe 32 5 18 9 23 9 24 8 17 7
Total 59 11 31 17 41 18 40 19 28 12

Table 4: Comparison between the severity of bites in relation to lag time, duration of mechanical ventilation and ASV
dose

Severity Lag time (hours) Duration of MV (hours) ASV dose range (vials) ASV dose in vials (Mean + SD)
Mild 6.1 +2.1 26.3 5-9 6.7 £ 1.9
Moderate 53+13 33.7 £59 8-13 10.7 £ 2.1
Severe 51x15 108.8 = 42.3 17-23 19.6 = 3.2
Total 53+ 1.4 56.2 + 16.1 5-23 12.3 = 2.4

ASV: Anti--snake venom; MV: Mechanical ventilation
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ventilation ranged from 26 h to 150 h with a mean = SD of = Majority of the victims suffered neurotoxic envenomation.
56.2 = 16.1 h [Table 5, and Figure 3]. Most victims had a typical history of early morning bite while
the victims were sleeping. The victims developed ptosis and
Cardiac arrest was recorded in 10.2% (6/59) victims of  blurring of vision on awakening. This is a classical history
whom 6.7% (4/59) sustained cardiac arrest in the A/E,  associated with krait bite probably because they are usually
resuscitated and shifted to the [CU. 8.7% (5/59) victims  found near human habitat looking for their pray in the cracks
developed ventilator- associated pneumonia, four (6.7%)  of the houses.*!" Cobra also causes neurotoxic envenomation
suffered ASV reaction, five (8.5%) had hypotension and byt their habitat is usually in the fields and they bite men
three (5.1%) victims developed renal failure. 3 (5.1%) out  orking in fields.
of 59 snake bite victims died. All the 3 victims suffered severe
bite [Table 5, and Figure 3]. The maximum incidence of snake bites was recorded during
the months July to September. In Northern India monsoon
"The Pearson correlation test was applied between lag time and usually arrives during these months. Flooding of the dwelling
total ASV dose required. Both were found to be positively places of snakes force them to come out and cause accidental
correlated (Pearson correlation coefficient = 0.956). The  hyman victimization. Similar timing has been reported by the
relationship between the lag time and total ASV dose was previous authors. " 12
found to be highly significant as the Pearson correlation was

approaching 1[Table 6]. Fang marks were not seen in 32.2% of patients despite positive
Discussion By "

30
In this retrospective review most of the victims were young adult 2 251
male (69.4%) residing in the villages surrounding the district § 20{ ¥ = Mid
town. The male preponderance was similar to the findings of 5 151 Moderate
previous authors.™°! In India, men are the dominant earning 2 0 , " severe
member of the family. Working outdoors and sleeping in the 5 I 2 > ) 3 ) 3
farmyard during harvesting probably could be the cause of 0 1'0I = 30' aill ol Lom ool
male preponderance. Further, in northern part of the country, & & Q§ & Q_@&()Q @o'}oo \@ée 05\@
agriculture labor mainly comprises of migrated men from other eoé\q o@«&q’o Qé@eb @ &e&({b N
parts of the country.™ They migrate without their family, d ¥
reside in a dormitory accommodation, and Sleep on the floor. Figure 3: Incidences of complications according to the severity of envenomation

Table 5: Incidences of complications according to the severity of envenomation

Severity No. of Morbidity Mortality
patients Patients Patients VAP ASV reaction Hypo- Acute renal
sustained needed MV tension failure

cardiac

arrest
Mild 7 1* 1 0 1 1 1 0
Moderate 20 0 0 1 1 0 0
Severe 32 5 (27+3%) 32 5 2 3 2 3
Total 59 6 36 5 4 5 3 3

tSuffered cardiac in the ICU; *Suffered cardiac arrest in A/E; VAP: Ventilator-associated pneumonia; MV: Mechanical ventilation.

Table 6: The correlation between lag time and the total dose of ASV required

Lag time Total ASV
Lag time Pearson correlation coefficient (r) 1 0.956
Significance (2-tailed) - 0.0001"
N 59 59
Total ASV Pearson correlation coefficient (r) 0.956 1
Significance (2-tailed) 0.0001™ -
N 59 59

**Correlation is significant at the 0.01 level (2-tailed); N: Total number of snakebite victims; ASV: Anti--snake venom
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history. This could be because most of the patients were
victims of Krait. Krait has pin point teeth and even scratch
can cause envenomation. Further, since there is generally no
inflammation in krait bite so the identification of scratch mark
might have been missed.

The bite marks were mostly in the extremities of the body
which was contrary to the finding of Kularatne, ' Kulkarni
and Anees,' and Sharma et al.!'?! No definite reasons for this
difference could be identified. However, it could be probably
because most victims were bitten while sleeping. The slightest
movement of their extremities during sleep might have been
assumed as an attack on the snake by the victim and hence
the snake counterattacked.

An interesting finding in this retrospective analysis was the
lag time. The mean time taken by the patients, to arrive to the
hospital was 6.3 £ 2.2 in 2004. Most of the previous studies
in the literature are silent about the lag time other than Anil
et al.,"™ Kularatne,!"” and Harsoor et al.,!"®! who reported
a time range from 0.5 to 10 h. However, in the later years
(2009) the lag time in our study decreased to 4.3 = 1.3. No
definite reasons of this decrease could be identified. Better
awareness about treatment of snake bite and awareness that
such facility was available in the Medical College Hospital
helped to reduce this. Instead of loosing time in bizarre
remedies, victims were probably rushed to the hospital

[Table 2].

The management of neurotoxic snake bite victim is primarily
ASV administration along with mechanical ventilation as
supportive therapy. According to the national protocol, the
recommended initial dose is 10 vials (100 ml) of polyvalent
ASV. If there is no improvement or deterioration in muscle
power, this is followed by another 10 vials within 2 h (in all 20
vials). In addition to this, single dose of injection neostigmine
along with atropine 1s administered.!'* The total dose of ASV
administered in our patients ranged from 5 to 23 vials with a
mean dose of 12.3 % 2.4 vials. This was not in accordance
to the national guideline for neurotoxic snake bite although
the mean ASV dose was within the recommended range. The
difference in the ASV administration schedule could be due
to the absence of well - established national protocol in the
early period of this retrospective study (2004 — 2006) and
as per our institution protocol, during those days, the dose of

ASV was based on the severity of bite.["”

The mean dose of ASV administered in our patients was less
than that of earlier studies. Harsoor et al. '™ reported a mean dose
of 146 ml which was much less than that reported by Agarwal
et al. ™' and Sharma et al.l'”! Most of their victims probably
suffered severe degree envenomation and therefore needed large

doses of ASV. Further, the previous studies® '# ' ') were silent
about the lag time. The lag time probably was long, resulting in
more profound effect of snake venom and hence requiring large
doses of ASV. Use of neostigmine to all our patients could be
another reason.

Harsoor et al.'" and Bomb et al.[' recommend that
administration of neostigmine probably could reduce
the ASV requirement. However, Pawar and Singh!'”!
recommend that ASV and neostigmine should be avoided
in victims with muscle paralysis. Anil et al."! did not
find any improvement of muscle power in patients despite
administering three doses of neostigmine at 30 min interval
and were of the opinion that it does not have any role in
pre-synaptic envenoming and may be avoided in established
biting species. A number of studies™ ' '8 are silent regards
the administration of neostigmine. All the patients received
neostigmine empirically but the exact dose schedule could not
be retrieved from the treatment records. No fixed protocol for
neostigmine administration was found to have been followed
in this analysis. No remark was documented regarding the
improvement of motor function after the administration of
neostigmine in the data available.

ASV administration was not devoid of complications.
Adverse drug reactions were recorded in_four patients. All
the four patients suffered hypotension. Four patients, one
with mild and three with severe degree envenomation suffered
cardiac arrest in the A and E. These patients were revived
successfully, but three of them subsequently developed acute
renal failure.

Mechanical ventilation was required in 61.0% patients with
its duration of ventilation ranging between 26 to 150 h.
Kularatne [
days. Our finding was comparable with most of the previous
studies,® ' 1112131 byt the duration was comparatively higher
than that reported by Anil et al.™! This could be probably
because most of our patients had severe envenomation.
Five patients developed ventilator-associated lung infection
needing prolonged ventilator support. One patient with mild
envenomation received mechanical ventilation because the
patient had sustained a cardiac arrest. Three patients with
moderate degree envenomation on admission subsequently

developed severe symptoms and required mechanical
ventilation [Table 5].

reported a duration ranging from 12 h to 29

Six victims sustained cardiac arrest. All could be initially
resuscitated but subsequently three (5.1%) victims expired
because of multiple organ failure. All the three patients had
severe envenomation [ Iable 5]. The incidence of mortality
was similar to the previous authors.™ '%
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When analyzing the patients with severe envenomation it was
observed that majority of the victims who had been bitten in
the proximal parts of the body (head and neck) suffered from
severe envenomation. | his group of patients suffered from
maximum complications (cardiac arrest, renal failure, and
VAP) and had maximum mortality. These patients required
maximum dose of ASV and prolonged mechanical ventilation
[Table 4]. One patient, a snake charmer by profession was
bitten on the tongue while demonstrating his tricks. He became
unconscious and sustained cardiac arrest in the A and E.

Retrospective analysis was one of the major limitations of this
study since some of the important data were incomplete or
insufficient and might not reflect the exact statistics. However,
the strengths of this retrospective review outnumbered the
limitations. It identified the critical months, the common type
of snake bite and the factors that influence the outcome of
the victims. The hospital administration could incorporate
necessary measures and be prepared during those months.
An effective line of management, such as, the dose of ASV,
neostigmine and ventilatory support could be laid down.
Further, the findings of this analysis could enable the clinicians
to emphasize the importance of early report to the hospital,
avoidance of bizarre remedies and the risk in sleeping on the
floor and in the farmyard.

To conclude, this retrospective review highlights that the
outcome of neurotoxic snake bite victim was good if managed in
time with ASV and ventilatory support. The outcome worsens
in case of delay in treatment and in case the bite is more severe.
Most of the victims can be managed well with ASV dose
recommended in the national guidelines. Administration of
neostigmine may be tried but its role is not well established.
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