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ABSTRACT

Background: Snakebite occurs in Pakistan ofently mostly an occupational infection like farmers, plantation workers, fishers,
and even among wildlife park rangers and military personnel. Monsoons are essential to farming, and most farmers are
from lower-income backgrounds. Snake bite morbidity and fatality rates are species- and time-specific. The sufferers are
often from lower socioeconomic classes, despite the absence of evidence to support their usage in the treatment of snake
bite poisoning. Snake bites may be fatal if not treated quickly, thus having accurate data on the frequency and severity of
these incidents is crucial for both diagnosis and policymaking. So, the study focuses on the evaluation of clinical profile and
complications associated with snake bite among such patients at a tertiary care hospital. Objective: The objective of this
study is to identify potential contributors to snake bite occurrences and also to determine the mortality and morbidity rates
associated with snakebites and how they vary by snake species, venom type, bite location, and anti-venom use. Study
Design: Observational Retrospective Study. Settings: This study is conducted in the department of Forensic Medicine and
Toxicology, Sheikh Zayed Medical College, Rahim Yar Khan Pakistan. Duration: One year from Jan 2022 to Dec 2022.
Methods: Both sexes from any age group and only suspected of snake bite were included. The poison illness other than
snake bite were excluded from the study. Tertiary care facilities located in Pakistan included 150 snake bite cases were
studied retrospectively between (study period). Using hospital records, researchers were able to learn specifics about
snakebite-related mortality and morbidity, such as the species of snake if known, the method of envenomation, the victim's
age, sex, residence, occupation, bite site, bite location, clinical manifestations of snakebite, initial treatment, and antivenom
use. The admission and death registry were used to compile the historical record of data. Results: There were 96 male and
57 female enrolled in the study. The afternoon had the highest rate of bites (47% during the day), followed by the morning
(28%), for a total of 78.5% during the day and 26.5% during the night. Seventy-five percent of the victims were alert when
they were taken to the hospital, and most stayed there for between three and ten days as part of their surveillance,
improvement, and recovery. The ages have been divided into different groups and we found that majority were from
between 30 to 40 years. Pain, swelling, bleeding, tingling, numbness, and a blackened discoloration of the skin were all seen
locally in 92 percent of the cases. Conclusion: Surveillance of envenomation’s is crucial for defining standards, arranging
therapeutic supplies, and teaching medical personnel on Snakebite treatment since under-reporting of Snake bite
occurrences has led to variances in observed rates of it. In addition, it has been noted that snake bites continue to be a
significant occupational (farming) danger for people of working age, particularly men, in rural areas.
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INTRODUCTION

Snakebite occurs in Pakistan ofently mostly an
occupational infection like farmers, plantation
workers, fishers, and even among wild life park rangers
and military personnel.! It has significant consequences
for the nutrition and economics of nations where it occurs
often. In many regions of the globe, particularly in South
Asian nations, snake bites pose a significant and
dangerous medicolegal concern. It is estimated that there
are 5 million incidences of snake bites a year, with around
1,000,000 fatalities as a result. Nearly 200,000 people each
year are bitten by snakes in Pakistan, with 35,000 to 50,000
dying as a result.2 The International Labor Organization
is urged to officially recognize snake bite as a significant
occupational illness in the South-East Asia Region.?

There are more than 2,000 recognized snake species, and
400 of these are venomous.* Of the 216 species known in
Pakistan, 52 are considered to be toxic. The venom
composition of widely dispersed species with high
medicinal value, such as Russels' vipers, varies across
geographic regions.® Elapidae, Viperidae, and
hydrophine snakes are the three families that include the
poisonous snakes found in Pakistan. Naja naja, Bungarus
caeruleus, Daboia russalii, and Echiscarinatus are the
most frequent elapids in Pakistan.®” A snakebite is a
medical emergency that must be treated immediately or
it might prove fatal. It's a common problem in rural areas
of nations with humid subtropical or tropical climates,
but it's easily avoided. Because of their stealthy nature,
poisons have captivated human attention ever since
primitive times. Plant and animal poisons were often
used to poison people. There have been cases in history
when snakebites have been fatal, such as Cleopatra's.®

Most people believe that snake bites only occur in rural
areas and are related to things like the weather and
people's jobs.? Mud huts are common in rural Pakistan,
and the numerous cracks and holes they feature are ideal
environments for rodents.’® Prey animals like mice and
frogs may lure snakes into residential areas.! Farming is
the main industry in the most rural areas, and most of the
population still lives in the countryside.'> Monsoons are
essential to farming, and most farmers are from lower-
income backgrounds. Snake bite morbidity and fatality
rates are species- and time-specific. The sufferers are
often from lower socioeconomic classes, despite the
absence of evidence to support their usage in the
treatment of snake bite poisoning.’®> Snake bites may be
fatal if not treated quickly, thus having accurate data on
the frequency and severity of these incidents is crucial for
both diagnosis and policymaking.’* This is the first
research done on the effects of toxemia from snake bites
in Pakistan. So, the study focuses on the evaluation of
clinical profile and complications associated with snake
bite among such patients at a tertiary care hospital.

Saleem K et al.

METHODS

This was an observational study conducted in the
department of Forensic Medicine and Toxicology Sheikh
Zayed Medical College Rahim Yar Khan from Jan 2022 to
Dec 2022. The study was completed in twelve months by
using non-probability convenient sampling. By using
WHO calculator sample size of 150 samples were taken
for study with level of significance 5%. Both sexes from
any age group and only suspected of snake bite were
included. The poison illness other than snake bite was
excluded from the study. Total 150 snake bite cases were
studied retrospectively between study period. Using
hospital records, researchers were able to learn specifics
about snakebite-related mortality and morbidity, such as
the species of snake if known, the method of
envenomation, the victim's age, sex, residence,
occupation, bite site, bite location, clinical manifestations
of snakebite, initial treatment, and antivenom use. The
admission and death registry were used to compile the
historical record of data. Data was analyzed by using
descriptive and inferential statistics through SPSS version
20. All findings are reported as a percentage, and the data
was acquired from hospital records using a tried-and-true
proforma and analyzed using descriptive statistics.

RESULTS

There were 96 male and 57 female enrolled in the study.
The afternoon had the highest rate of bites (47% during
the day), followed by the morning (28%), for a total of
78.5% during the day and 26.5% during the night. Sixty-
three percent of victims were treated at the tertiary care
facility within six hours, and the vast majority (70.21%)
had been sent there from a primary care clinic, a private
hospital, or a clinic. Seventy-five percent of the victims
were alert when they were taken to the hospital, and most
stayed there for between three and ten days as part of
their surveillance, improvement, and recovery. Farmer is
the highly prevalence suspected occupation group as
presented in table III. The majority (66 %) of victims in this
research are from rural areas, while just 34% are from
urban settings. The ages have been divided into different
groups and we found that majority were from between 30
to 40 years. (Figure 1). Pain, swelling, bleeding, tingling,
numbness, and a blackened discoloration of the skin were
all seen locally in 92 percent of the cases. Most snake bites
occurred on the lower extremities (54.1%), then the upper
extremities (45%), and finally the trunk (3%), with the left
side of the body being affected in 57% of cases and the
right side in only 43%. around half (49%) of sufferers
knew how to get medical help, while around ten percent
(10%) were actively engaged in alternative healing
methods. Kidney failure, necrosis, intracerebral
hemorrhage, retinopathy, cellulitis, respiratory failure,
and widespread vascular coagulopathy were among the
severe secondary symptoms seen. The USG found that
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acute renal impairment needing dialysis occurred in 8%
of all patients. Based on the data collected, this research
concludes that thirteen percent of snake bite patients
needed a blood transfusion. Identifying a venomous
snake was possible in 64 percent of cases, with the
Russell's viper being the primary culprit in 15 percent of
vasculotoxic snake attacks. Both of the study's fatalities
occurred in female patients, and they were caused by
vasculotoxic bites and disseminated intravascular
coagulopathy, respectively. Only 8% of ASV-treated
individuals had a hypersensitive response, although 24%
did report experiencing side symptoms such nausea,
increased perspiration, vomiting, itching, or pain.

Table 1: Distribution of gender

Gender Frequency Percent
Male 93 62%
Female 57 38%
Total 150 100%

Table 2: Distribution of occupation

Occupation Frequency Percent
Farmer 70 46.7%
student 32 21.3%
Housewife 29 19.3%
worker 9 6%
OTHER 10 6.7%

Figure 1: Frequency of age groups

e s o s e

Table 3: Laboratory Parameters
Laboratory Parameters (Variation) | Frequency | Percent
Increased urine albumin 19 12.7%
Increased urine sugar 6 4%
Increased Clotting Time 13 8.7%
Leucocytosis 12 8%
Thrombocytopenia 9 6%
Increased Prothrombin time 12 8%
INR 16 10.7%
Decreased Hb 18 12%
Hypokalemia & hyponatraemia 29 19.3%
Increased Random Blood sugar o
level (No H/o of DM) 16 10.7%
Total 150 100%

Saleem K et al.

Table 4: Distribution of cases related to type of bite

% of % of Secondary
Type of Manifestations / % of | % of ASV
. Total .
Bite . Severe systemic | Deaths | Treatment
Bites L.
complications
Unknown 53
Snake Bite | (35.3) 26 0 17(113)
Non-
Poisonous | 4 (2.7) 0 0 0
Snake Bite
Vasculotox 86
ic Snake 10 (6.7) 4(2.7) 72 (48)
Bi (57.3)
ite
Neuropara
lytic 7 (4.7) 6 (4) 0 8 (5.3)
Snake Bite

Table 5: Distribution of cases according to the quantity

of ASV therapy administered

ASV treatment Frequency Percent
10 Vials 67 44.7%
15 vials 10 6.7%
25 vials 48 32%
>25 vials 14 9.3%
Total 139 92.7%
DISCUSSION

This research highlights the significance of snake bites as
a public health crisis and major danger in third world and
tropical regions. The current research found that
venomous snake bites were more prevalent and often
resulted in severe acute kidney damage, high blood
pressure, retinopathy, the possibility of renal necrosis,
and even death. In venomous snake bites, the most
common cause of death was disseminated intravascular
coagulopathy. The danger of dying increases when
individuals aren't informed, when they wait too long to
go to the hospital, and when they get care from
incompetent  providers. = The  surveillance  of
envenomation’s is crucial for defining standards,
arranging therapeutic supplies, and teaching medical
personnel on Snakebite treatment since under-reporting
of Snake bite occurrences has led to variances in observed
rates of it. In addition, it has been noted that snake bites
continue to be a significant occupational (farming) danger
for people of working age, particularly men, in rural
areas. Awareness and preventative measures, such as
advising people to avoid areas known to be inhabitation
by dangerous snakes, advising them to use gumboots and
long pants when working outdoors, and raising beds
above floor level can all help reduce the number of snake
bites that occur each year. Primarily, treating a snake bite
with first aid and reassuring the victim are crucial. The
victim usually suffers neuroparalysis, hypovolemic
shock, or other serious systemic symptoms within hours,
although the bite marks are usually too tiny to identify.
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Therefore, it is important to make an attempt to identify
poisonous snakes.

Snakebites and deaths from them peaked during the
monsoon season, perhaps because of an increase in
agricultural labour, floods, and the presence of an
abundance of snakes' natural prey.’> More similar with
our study the study conducted by Jamali A et al, in thar
and badin reported that 75% males and 26 % females were
effected from snake bite The species of snake could not be
determined in 476 (68.5%) of the instances. There were a
total of 193 instances (28.2%) of viper bites. Thirty-two
patients (43.5%) had proteinuria, thirty-two (43.5%) had
haematuria, and eleventeen (16.1%) had renal
dysfunction; 305 (43.5%) had leucocytosis; 268 (38.6%)
had an elevated prothrombin time; and 100 (14.4%) had
low platelets. July, the height of summer, had 112
instances, or 16.1% of the total. There were 8 deaths, or
1.2%.16

Patients between the ages of 10 and 70 years old, men had
the highest occurrences because they were more likely to
be engaged in outdoor occupations, agriculture, and
other forms of manual labour. Studies in there were no
fatalities among the survivors, however many cases had
haematologic (23 patients) or neuro-logical (five patients)
sequelae. In every instance, appropriate care was
provided. Twenty-nine patients (75%) received
polyvalent antisnake venom injections. Steroids and
antihistamines were given beforehand to reduce the
likelihood of anaphylactic responses. Tranxemic acid, an
antifibrinolytk, was administered to all of the patients
who were bleeding. Only one patient's snake was
identified to species, since the others had occurred at
night or were poorly described by the patient. 17 The
Russell's viper was the most prevalent venomous snake,
accounting for 56.4% of the instances of envenomation.®
In Sri Lanka, researchers were able to identify 44% of
snake species, while in Malabar and North Kerala,
researchers found that Russell's viper was responsible for
70% of vasculotoxic bites.!?

The best therapy for snake bite envenomation is
antivenom (either monovalent or polyvalent ASV).
Polyvalent ASV vials are widely accessible in Pakistan
and are administered according on the severity of the
patient's symptoms.® Sixty-eight percent of patients
received ASV, with the typical dosage ranging from
fifteen to twenty-five vials.?0 Hospital Study using 52.22%
ASV and the standard dosage of 11-20 vials revealed
similar outcomes.?! Snake venom is said to be the first
toxin used by humans. Accidental fatalities due to snake
bites continue to be an underreported public health crisis
in contemporary Pakistan.?2 In our nation, snake bites are
a common source of occupational injury. Despite
significant improvement, snakebite persists to be a
leading cause of death and illness in Pakistan.16

Saleem K et al.

There were 143 instances of poisoning (16.28%) out of a
total of 878 autopsies in this investigation. The poisoning
pattern varies greatly throughout Pakistan, making it
impossible to draw meaningful comparisons across
research on instances of poisoning, including snake bites
presented for postmortem. The accompanying table,
based on research by several writers from throughout
Pakistan, reveals that poisoning, which includes snake
bite, accounts for almost 15% of all unnatural deaths in
our nation. The frequency of fatal poisonings has been
shown to fluctuate over time and across geographic
locations.? The availability of poison also has a role in the
occurrence rate. Highest prevalence in rural areas where
there is little access to education, big families, widespread
acceptance of incorrect ideas, and a lack of disposable
resources. Male suicide often involves poisoning or
hanging, whereas female suicide typically involves
drowning or burning.?

Married persons are more likely to get bitten by a snake
than single people because they are more likely to be the
primary breadwinners and household managers.?> They
are active in the great outdoors, where they are
vulnerable to snake bite and other accidents. Most victims
of snakebites are between the ages of 15 and 45, making
this demographic particularly vulnerable. Most persons
bitten by snakes at home or while working on a farm are
single adults. Snake bites are more common among the
illiterate than the literate because of a lack of knowledge
about how to prevent them, the persistence of myths
about the efficacy of traditional remedies for snake
venom poisoning, and the inability of low-income victims
to afford more modern medical care.2

Farms were the most common setting for snake bites,
perhaps due to the fact that these people are more likely
to be illiterate, have lower incomes, and have more
responsibilities at home. Snakebites were more common
while the victim was outside, and monsoon season was
also a high risk.’®> Unintentional encounters between
animals and humans may be a more prevalent source of
envenomation. Snake bites are more common in the
evening and early morning, when people are more likely
to be outside doing things like water harvesting, sleeping
on the floor in the open air to escape the heat, defecating
in the open, or walking to nearby destinations in the dark
while wearing shoes.® Consistent with previous research,
the vast majority of victims in our study were from rural
areas and were employed in agricultural labor in the field.
Because of factors including the reliance of rural
economies on agriculture, the prevalence of barefoot
labor on farms and other low-lying and older buildings,
and the lack of access to medical treatment, snakebites are
more common in rural areas.'621,2
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CONCLUSION

Surveillance of envenomation’s is crucial for defining
standards, arranging therapeutic supplies, and teaching
medical personnel on Snakebite treatment since under-
reporting of Snake bite occurrences has led to variances
in observed rates of it. In addition, it has been noted that
snake bites continue to be a significant occupational
(farming) danger for people of working age, particularly
men, in rural areas.

LIMITATIONS

Limited snake bite cases were included which give a
small sample size.

SUGGESTIONS / RECOMMENDATIONS

Future research should be appreciated on this topic.
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ACKNOWLEDGEMENTS

Authors of this study highly appreciated the cooperation
of hospital and related departments.

REFERENCES

1. Organization WH, Epizootics I0o0. Anthrax in humans and
animals: World Health Organization; 2008.

2. Menon JC, Joseph JK, Whitaker RE. Venomous snake bite in India-
Why do 50,000 Indians die every year. ] Assoc Physicians India.
2017;65(8):78-81.

3. Organization WH. Regional Action Plan for prevention and control
of snakebite envenoming in the South-East Asia 2022-2030. 2022.

4. Pennington MW, Czerwinski A, Norton RS. Peptide therapeutics
from venom: Current status and potential. Bioorganic & medicinal
chemistry. 2018;26(10):2738-58.

5. Jenkins TP, Ahmadi S, Bittenbinder MA, Stewart TK, Akgun DE,
Hale M, et al. Terrestrial venomous animals, the envenomings they
cause, and treatment perspectives in the Middle East and North
Africa. PLoS neglected tropical diseases. 2021;15(12):e0009880.

6. Lim AS, Tan KY, Quraishi NH, Farooque S, Khoso ZA,
Ratanabanangkoon K, Tan CH. Proteomic Analysis, Immuno-
Specificity and Neutralization Efficacy of Pakistani Viper
Antivenom (PVAV), a Bivalent Anti-Viperid Antivenom Produced
in Pakistan. Toxins. 20233;15(4):265.

7.  Weinstein SA, Warrell DA, Keyler DE. " Venomous" Bites from"
Non-Venomous" Snakes. 2022.

8. Ahmed SM, Ahmed M, Nadeem A, Mahajan J, Choudhary A, Pal
J. Emergency treatment of a snake bite: Pearls from literature.
Journal of Emergencies, Trauma and Shock. 2008;1(2):97.

9.  Wilkins D, Burns D, Wilson D, Warrell D, Lamb L. Snakebites in
Africa and Europe: a military perspective and update for
contemporary operations. BMJ Military Health. 2018;164(5):370-9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Saleem K et al.

Rafique A, Mahmood MS, Abbas RZ, Ashraf A, Nasir S, Jabeen F,
et al. Analysis of different factors contributing the rodent
infestations in urban areas in Faisalabad, Pakistan. Pakistan
Journal of Agricultural Sciences. 2021;58(4).

Klug PE, Adams AAY, Reed RN. Olfactory lures in predator
control do not increase predation risk to birds in areas of
conservation concern. Wildlife Research. 2021;49(2):183-92.
Mamonova N, Franquesa J. Populism, neoliberalism and agrarian
movements in Europe. Understanding rural support for right-
wing politics and looking for progressive solutions. Sociologia
Ruralis. 2020;60(4):710-31.

Ward-Smith H, Arbuckle K, Naude A, Wiister W. Fangs for the
memories? A survey of pain in snakebite patients does not support
a strong role for defense in the evolution of snake venom
composition. Toxins. 2020;12(3):201.

Sachett JdAG, Val FF, Alcantara JA, Cubas-Vega N, Montenegro
CS, daSilvaIM, et al. Bothrops atrox Snakebite: how a bad decision
may lead to a chronic disability: a case report. Wilderness &
Environmental Medicine. 2020;31(3):317-23.

da Silva JL, da Fonseca WL, da Silva AM, do Amaral GLG, Ortega
GP, de Souza Oliveira A, et al. Venomous snakes and people in a
floodplain forest in the Western Brazilian Amazon: Potential risks
for snakebites. Toxicon. 2020;187:232-44.

Jamali A, Yousif M, Kareem S, Ali S, Salman B, Imtiaz S.
Epidemiology and complications of snakebite in rural area of
Badin and Thar Sind, Pakistan. ] Pak Med Assoc. 2022;72(8):1591-7.
Zafar ], Aziz S, Hamid B, Qayyum A, Alam MT, Qazi RA. Snake
bite: Experience at Pakistan Institute of Medical Sciences. Journal-
Pakistan Medical Association. 1998;48:308-10.

Memon R, Erickson TB, Goldfine CE. Challenges in care of snake
envenomation in rural Pakistan: a narrative review. Toxicology
Communications. 2023;7(1):2223049.

Simpson ID, Norris RL. Snakes of medical importance in India: is
the concept of the “Big 4” still relevant and useful? Wilderness &
environmental medicine. 2007;18(1):2-9.

Premkumar R, Nirmalakumari A, Anandakumar C. genetic
variability, correlation and path analysis for grian yield in oats
genotpyes suitable for non-traditional plains of Tamil Nadu. Ann
Plant Soil Res. 2015;17 (Special Issue):165-169.

Kumari V, Bannur V, Kokatanur C, Patil AV. Pattern of Snake Bite
Cases at Tertiary Health Care Centre and First Aid Treatment.
Medico-Legal Update. 2020;20(2).765-69.

Mohapatra B, Warrell DA, Suraweera W, Bhatia P, Dhingra N,
Jotkar RM, et al. Snakebite mortality in India: a nationally
representative mortality survey. PLoS neglected tropical diseases.
2011,5(4):€1018.

Steentoft A, Teige B, Holmgren P, Vuori E, Kristinsson ], Hansen
AC, et al. Fatal poisoning in Nordic drug addicts in 2002. Forensic
science international. 2006;160(2-3):148-56.

Varma NM, Kalele S. Study of profile of deaths due to poisoning
in Bhavnagar region. Journal of Indian Academy of Forensic
Medicine. 2011;33(4):311-6.

Akter K, Dey S, Hasan S. Riverbank erosion and its impact on rural
women: Case study of Ulania village in Bangladesh. Asian Journal
of Women's Studies. 2019;25(1):76-95.

Taraphdar P, Vasudeva A, Sheikh NA, Bharti A, Chanu AR, Yadav
S, et al. Understanding health care seeking behavior in a tribal
setting in West Bengal. Journal of Family Medicine and Primary
Care. 2022;11(4):1443.

APMC Vol. 17 No. 2 April - June 2023

209

www.apmcfmu.com



