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Abstract:

Background: Snakebite envenoming remains an important emergency in tropical regions. Timely
administration of antivenom and supportive care may reduce complications. This study assessed the clinical
profile of snakebite patients and compared prognostic factors and outcomes between patients receiving early and
delayed antivenom treatment.

Methods: A hospital-based case series was conducted over 18 months, from March 2023 to September 2024,
among 45 patients admitted with an alleged history of snakebite and fang marks at the inpatient wards of the
Department of General Medicine at BRIMS Bidar, Karnataka. Patients with pre-existing renal abnormalities,
other neurological abnormalities, or bleeding diathesis were excluded. Clinical findings and laboratory
parameters including complete blood count, urine examination, urea, and creatinine, electrolytes, bleeding time,
clotting time, prothrombin time and ECG were assessed. Early treatment was defined as administration of
antivenom within 6 hours of the bite; delayed treatment was administration at or after 6 hours. Categorical
variables were compared using chi-square/Fisher’s exact test and continuous variables using the independent t-
test; P<0.05 was considered significant.

Results: The mean age was 33.09+12.84 years and 57.8% were male. Viper bites accounted for 60.7% of
identified bites, and 57.8% of bites occurred at night. Lower-limb bites were most frequent (73.4%). Pain
(95.6%), local edema (68.9%) and cellulitis (57.8%) were common local manifestations. Drowsiness and
vomiting occurred in 71.1% each, while haematuria occurred in 37.8%. Thirty-two patients (71.1%) received
early antivenom and 13 (28.9%) received delayed treatment. Delayed treatment was associated with
hypotension, increased bleeding time, acute renal failure, respiratory distress, dialysis, ventilator support and
death (P<0.05). Mean blood urea, serum creatinine, serum potassium, number of antivenom vials and hospital
stay were significantly higher in the delayed-treatment group.

Conclusion: Delayed antivenom treatment was associated with greater haemostatic and renal abnormalities,
more severe complications, increased treatment requirements and longer hospitalization. Early hospital
presentation and timely antivenom treatment may reduce morbidity and mortality associated with snake
envenoming.

Keywords: Snake Bite; Snake Envenoming; Antisnake Venom; Delayed Treatment; Acute Renal Failure;
Prognosis.

DOI: 10.25258/ijpga.17.9.4

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium,
provided original work is properly credited.

Introduction

Snakebite is a major neglected public-health local tissue injury and acute kidney injury, whereas

problem in tropical and subtropical regions, with
substantial mortality, disability and socioeconomic
consequences. In India, venomous snakes of major
medical importance include the cobra, Russell’s
viper, saw-scaled viper and common krait. [1,2]
The clinical manifestations vary according to the
species, venom composition, quantity injected and
time to effective treatment. [3,4] Viper envenoming
commonly produces haemostatic abnormalities,
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elapid bites may produce neuroparalysis and
respiratory failure. Delays in reaching definitive
medical care can allow progressive envenoming
and are associated with worse outcomes. [5-8]

In the study setting, patients often reached hospital
after receiving first aid or treatment elsewhere. The
present study was therefore undertaken to describe
the clinical profile of snakebite patients and to
compare prognostic factors and outcomes among
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those receiving ecarly versus delayed antisnake
venom (ASV) treatment.

Aims and Objectives: To study the clinical profile
of snake envenomation and to compare and analyse
outcomes in patients who received early treatment
and those who received delayed treatment.

Materials and Methods

Study design and setting: This was a hospital-based
case series conducted in the inpatient wards of the
Department of General Medicine at BRIMS Bidar,
Karnataka, over 18 months from March 1, 2023 to
September 31, 2024. The study included 45
patients.

Sample Size: The dissertation reports a calculated
sample size of 44.17, rounded to 45 cases, based on
a previous estimate of haemotoxic envenoming and
calculated using OpenEpi version 2.3.1.

Participants: Patients presenting with an alleged
history of snakebite and fang marks were included.
Patients with pre-existing renal abnormalities
(acute renal failure, chronic renal failure or
nephrotic syndrome), other  neurological
abnormalities, or bleeding diathesis were excluded.

Data Collection: A detailed history included time
and site of bite, suspected snake type, immediate
systemic manifestations and treatment received
before admission. First aid was provided to all
patients. Clinical examination and investigations
were performed serially. Investigations included
complete blood count, urine routine examination,
blood wurea, and serum creatinine, serum
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prothrombin time and ECG. Patients received ASV
according to the clinical grade and progression of
envenoming; patients with severe local edema or
compartment syndrome underwent surgical
intervention. Clinical progress was assessed daily.

Definition of Treatment Groups: Early treatment
was defined as ASV administration within 6 hours
of snakebite, while delayed treatment was defined
as ASV administration at or after 6 hours.
Prognostic ~ factors  included  hypotension,
haemostatic abnormalities, renal dysfunction,
electrolyte  imbalance, acute renal failure,
respiratory distress, need for dialysis or ventilatory
support, other interventions, ASV requirement,
hospital stay and death.

Consent: Written informed consent was obtained
from participants after explanation of the study in
their own language.

Statistical Analysis: Data were entered into
Microsoft Excel and analysed using SPSS version
16.0. Results were expressed as means/proportions.
Chi-square or Fisher’s exact test was used for
categorical variables and the independent t-test for
continuous variables. A P value <0.05 was
considered statistically significant.

Results

Socio-demographic and exposure profile: Among
45 patients, 23 (51.1%) were aged 2645 years, 15
(33.3%) were <25 years, 6 (13.4%) were 46—65
years and 1 (2.2%) was >65 years. The mean age
was 33.09+12.84 years (range 18—72 years). Males
constituted 57.8% and females 42.2%.

electrolytes, bleeding time, clotting time,
Table 1: Socio-demographic characteristics of the study participants.
Characteristic n (%)
Age <25 years 15(33.3)
Age 2645 years 23 (51.1)
Age 4665 years 6(13.4)
Age >65 years 1(2.2)
Male 26 (57.8)
Female 19 (42.2)

Among identified snake bites, viper bites were the commonest (17/28; 60.7%), followed by cobra (10/28;
35.7%) and krait (1/28; 3.6%); the snake type was unknown in 17 (37.8%) cases. Most bites occurred at night
(57.8%), and the lower limb was the commonest site (73.4%).

Table 2: Type, timing and site of snakebite.

Exposure characteristic n (%)
Known snake type 28 (62.2)
Viper among known bites 17 (60.7)
Cobra among known bites 10 (35.7)
Krait among known bites 1 (3.6)
Unknown snake type 17 (37.8)
Night bite 26 (57.8)
Morning bite 10 (22.2)
Evening bite 5L
Afternoon bite 4 (8.9
Lower-limb bite 33(73.49)
Upper-limb bite 11 (244)
Head/neck bite 1(2.2)
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Clinical manifestations: Pain was the most frequent
local manifestation (95.6%), followed by local
edema (68.9%) and cellulitis (57.8%). Neurotoxic
manifestations included drowsiness and vomiting
(71.1% each), ophthalmoplegia (42.2%), ptosis
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(40.0%) and respiratory distress (33.4%). Among
vasculotoxic manifestations, haematuria was most
frequent (37.8%), followed by oliguria (22.3%),
gum bleeding (15.6%) and hypotension (6.7%).
Acute renal failure occurred in 15.6% of patients.

Table 3: Clinical manifestations of snake envenoming.

Manifestation n (%)
Pain 43 (95.6)
Local edema 31 (68.9)
Cellulitis 26 (57.8)
Blisters 10 (22.2)
Necrosis 4(8.9)
Drowsiness 32 (71.1)
Vomiting 32 (71.1)
Ophthalmoplegia 19 (42.2)
Ptosis 18 (40.0)
Respiratory distress 15334
Impaired consciousness 6(13.3)
Haematuria 17 (37.8)
Oliguria 10 (22.3)
Gum bleeding 7 (15.6)
Acute renal failure 7 (15.6)
Anuria 5(11.2)
Hypotension 3(6.7)

Treatment and laboratory findings: All 45 patients received ASV. Early treatment was received by 32 (71.1%)
and delayed treatment by 13 (28.9%). Neostigmine was administered to 21 (46.7%) and fasciotomy was
performed in 10 (22.2%). Adverse reactions to ASV occurred in 5 (11.2%). Increased bleeding time was present
in 31.1%, increased clotting time in 6.7% and prolonged prothrombin time in 33.3%.

Table 4: Treatment, haemostatic abnormalities and major complications.

Treatment / laboratory variable n (%)
Early ASV 32 (71.1)
Delayed ASV 13 (28.9)
Neostigmine 21 (46.7)
Fasciotomy 10 (22.2)
ASV adverse reaction 5(11.2)
Increased bleeding time 14 (31.1)
Increased clotting time 3(6.7)
Prolonged prothrombin time 15(33.3)
Acute renal failure 7 (15.6)
Dialysis 5(11.2)
Ventilator support 10 (22.3)

Comparison of early and delayed treatment:
Delayed treatment was significantly associated
with hypotension, increased bleeding time, acute
renal failure, respiratory distress, dialysis,
ventilator support and death. The mean
prothrombin time, blood urea, serum creatinine,
serum potassium, ASV vials required and hospital
stay were significantly higher in the delayed-
treatment group.

The delayed-treatment group had a markedly
greater burden of severe outcomes. All deaths
recorded in the study occurred in the delayed-
treatment group. Dialysis and ventilator support
were also concentrated in the delayed-treatment
group. The mean hospital stay was approximately 4
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days after early treatment compared with
approximately 10 days after delayed treatment.

Discussion

This hospital-based case series describes the
clinical profile of 45 patients with snakebite and
demonstrates a consistent association between
delayed ASV administration and adverse clinical
outcomes. The mean age was 33.09 years and
males constituted 57.8%, findings broadly
comparable with several Indian hospital-based
studies cited in the source dissertation. The lower
limb was the commonest bite site (73.4%) and most
bites occurred at night (57.8%), reflecting the
exposure pattern described in other Indian series.
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Viper bites were the commonest identified bites
(60.7%), while a substantial proportion of patients
could not identify the snake. The predominance of
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vasculotoxic ~ envenoming may result in
coagulopathy, haemorrhage, hypotension and acute
kidney injury. [9-12]

viperine bites is clinically

because

Table 5: Comparison of continuous prognostic variables between early and delayed treatment.

Variable Early treatment Delayed treatment P value
Bleeding time (min) 4.41£1.26 5.30£1.58 0.05
Clotting time (min) 7.20+£1.25 7.89£1.29 0.11
Prothrombin time (sec) 17.3143.14 19.85+4.45 0.036
Haemoglobin (g/dL) 13.14+1.48 12.33+1.28 0.09
Total count (/uL) 8971.12+2044.87 9676.92+2637.25 0.34
Platelets (x10°/uL) 299.68+80.7 257.69+53.9 0.09
Blood urea (mg/dL) 30.88+37.15 90.154+91.74 0.003
Serum creatinine (mg/dL) 1.07+0.34 3.1242.75 <0.0001
Serum sodium (mmol/L) 135.38£5.55 138.92+6.41 0.07
Serum potassium (mmol/L) 4.09+0.53 4.65+0.83 0.009
Serum chloride (mmol/L) 98.72+2.22 99.23+1.42 0.45
ASV vials 18.12+6.50 28.8549.19 <0.0001
Hospital stay (days) 3.69+0.69 9.6240.51 <0.0001

Pain, local edema and cellulitis were the dominant
local manifestations. Neurotoxic manifestations
were also frequent, with drowsiness and vomiting
each occurring in 71.1%, followed by
ophthalmoplegia and ptosis. These findings
indicate that patients presented with a mixture of
local, neurotoxic and vasculotoxic manifestations,
underscoring the need for systematic assessment
rather than reliance on identification of the snake
alone.

The most clinically important observation was the
relationship between delay in ASV administration
and severity. Delayed treatment was associated
with hypotension, increased bleeding time, acute
renal failure, respiratory distress, dialysis,
ventilator support and death. This is consistent with
reports that increasing bite-to-treatment time is
associated with greater severity and treatment
requirements. [13-16] Renal dysfunction was
particularly marked in the delayed-treatment group.
Mean blood urea increased from 30.88+37.15
mg/dL in the early group to 90.15+91.74 mg/dL in
the delayed group, while mean serum creatinine
increased from 1.07+0.34 to 3.12+2.75 mg/dL.
Serum potassium was also significantly higher after
delayed treatment. These findings support the
clinical observation that delayed envenoming can
progress to acute kidney injury and electrolyte
abnormalities.

Haemostatic abnormalities were also more
prominent with delay. Mean prothrombin time was
significantly higher after delayed treatment
(19.85+4.45 wversus 17.31+3.14 seconds). The
source study further found higher proportions with
increased bleeding and clotting times in the delayed
group. These observations are clinically important
because venom-induced consumption coagulopathy

Preetam et al.

can evolve rapidly and requires repeated
coagulation assessment.

The requirement for ASV and hospital resources
was substantially greater with delayed presentation.
Patients receiving delayed treatment required a
mean of 28.85+9.19 wvials compared with
18.12+6.50 vials after early treatment, and their
mean hospital stay was 9.62+0.51 days versus
3.69£0.69 days. Similar associations between
delayed treatment, increased ASV requirement and
prolonged hospitalization have been reported in
other studies. [13,14,17]

The study has limitations. It was a small, single-
centre, hospital-based case series with purposive
sampling. The sample size was only 45, limiting
generalizability. Snake species identification was
incomplete, and the observational design cannot
establish causality between treatment delay and
outcomes. Larger prospective multicentre studies
would help confirm these associations.

Conclusion

Viperine bites were the most common identified
snakebites, and most bites occurred at night and
involved the lower limb. Pain, local edema,
cellulitis, drowsiness, vomiting, ophthalmoplegia,
ptosis and haematuria ~ were frequent
manifestations. Delayed ASV treatment was
associated with greater haemostatic abnormalities,
renal dysfunction, acute renal failure, respiratory
distress, need for dialysis and ventilatory support,
higher ASV requirements, longer hospitalization
and death. The findings emphasize the importance
of early transport to a medical facility, prompt
assessment  for envenoming and timely
administration of ASV when indicated.
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