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ABSTRACT

Background: Snakebites are one of the most important health issues globally that cause morbidity, discomfort,
and even death. This study aimed to evaluate the clinical features of snakebite in patients referred to Razi Hospital
in Ghaemshabhr city.
Methods: In this descriptive, cross-sectional study, 325 snakebite patients admitted to Razi Hospital in
Qaemshahr city between the years 2014 and 2019 were studied. All information was extracted from patients’
medical records. SPSS software version 25 was used to analyze the data.
Results: Patients ranged in age from 9 to 71 years with a mean of 36.6 + 10.7 years. 238 cases (73.2%) were male
and 87 cases (26.8%) were female. The highest frequency of bites with 162 cases (49.8%) was related to the lower
extremities and summer with 122 cases (37.5%) had the highest frequency of bites. The highest frequency of local
symptoms was related to bruising (17.8%), erythema (16.9%), and pain (15.7%), and the highest frequency of sys-
temic symptoms were related to weakness (24%), and sweating (14.2%). For 88.2% of cases, antivenom was used.
33.8% of the patients received antibiotics, mostly ciprofloxacin + clindamycin.
Conclusion: The results obtained in this study showed that common local complications in patients included
bruising, erythema, and edema and systemic complications such as weakness, subcutaneous bleeding, and
sweating. Antivenom was used for most of the cases and no deaths were reported. Also, unscientific actions
such as incision and suction are still performed in cases that require more awareness and training.

© 2023 Published by Elsevier Espafia, S.L.U. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Evaluacién de las caracteristicas clinicas de la mordedura de serpiente en pacientes
remitidos al Hospital Razi en la ciudad de Qaemshahr

RESUMEN

Antecedentes: Las mordeduras de serpientes son uno de los problemas de salud mas importantes a nivel mundial
que causan morbilidad, malestar e incluso la muerte. Este estudio tuvo como objetivo evaluar las caracteristicas
clinicas de la mordedura de serpiente en pacientes remitidos al Hospital Razi en la ciudad de Ghaemshahr.
Meétodos: En este estudio descriptivo transversal, se estudiaron 325 pacientes con mordedura de serpiente
ingresados en el Hospital Razi en la ciudad de Qaemshahr entre los afios 2014 a 2019. Toda la informacién se
extrajo de las historias clinicas de los pacientes. Se utiliz6 el software SPSS version 25 para analizar los datos.
Resultados: Los pacientes tenian edades comprendidas entre 9y 71 afios con una media de 36,6 + 10,7 aflos. 238
casos (73,2%) eran hombres y 87 casos (26,8%) eran mujeres. La mayor frecuencia de mordeduras con 162 casos
(49,8%) estuvo relacionada con las extremidades inferiores y verano con 122 casos (37,5%) tuvo la mayor
frecuencia de mordeduras. La mayor frecuencia de sintomas locales se relacioné con hematomas (17,8%), eritema
(16,9%) y dolor (15,7%), y la mayor frecuencia de sintomas sistémicos se relacioné con debilidad (24%) y
sudoracién (14,2%). En el 88,2% de los casos se utilizé antiveneno. El 33,8% de los pacientes recibieron
antibiéticos, en su mayoria ciprofloxacino + clindamicina.
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Conclusion: Los resultados obtenidos en este estudio mostraron que las complicaciones locales comunes en los
pacientes incluyeron hematomas, eritemas y edemas y complicaciones sistémicas como debilidad, sangrado
subcutaneo y sudoracién. Se usé antiveneno en la mayoria de los casos y no se informaron muertes. Ademas,
todavia se realizan acciones no cientificas como la incisién y la succién en casos que requieren mas conciencia

y capacitacion.

© 2023 Publicado por Elsevier Espafia, S.L.U. Este es un articulo Open Access bajo la licencia CC BY-NC-ND (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Snakebite is one of the most important medical emergencies and
even may lead to death.! About, 10% out of 3500 snake species around
the world are determined to be perilous to humans.! The number of
snakebites throughout the world ranges from 1.2 to 5.5 million cases
per annum, and the number of deaths as a result of snakebites enven-
omation were between 20 000 and 94 000 yearly.! In Iran, the rate of
snakebite is about 4500-6500 cases which result in 3-9 deaths
annually.>* The Colubridae, Viperidae, Elapidae, and Hydrophidae, are
the most common venomous snakes in Iran.” Echis carinatus sochureki,
from Viperidae family, are amongst the most hazardous snakes in Iran.®

The clinical symptoms as a result of snakebite are variable and it de-
pends on different factors including snake’s species, amount of venom,
age as well as physical conditions of bitted individuals.” After being bit-
ten by venomous snakes, various medical emergencies may happen
such as bleeding disorders, severe paralysis that may be accompanied
by shortness of breath that may lead to suffocation, irreversible renal
failure, and severe necrosis in local tissue that may need amputation.®
In Iran, there is a high rate of snake bites every year, which causes a
large number of patients to refer to medical centers.>!° On the other
hand, snake bites can cause the immediate death of the patient, thus,
accurate and correct familiarity with this issue and initial treatment
methods is necessary.!!

Mazandaran province and Qaemshahr city are among the areas in
Iran where agriculture is common and on the other hand, is a suitable
habitat for many species of venomous and non-venomous snakes. In
addition, the Razi Educational and Medical Center of Qaemshahr re-
ceives snakebite patients from surrounding cities. Understanding the
epidemiology of snakebite and its clinical and laboratory symptoms in
this region provides very useful information to the health system that
can be used to effectively manage the prevention and treatment of com-
plications and death from snakebite. Therefore, the present study aimed
to evaluate the clinical features of snakebite in patients referred to Razi
Hospital in Qaemshahr during the years 2014-2019.

Materials and methods

This is a descriptive cross-sectional study. All snakebite patients
referred to and hospitalized in Razi Hospital of Qaemshahr city during
the years 2014-2019 were evaluated. A total of 325 patients in the
years 2014 (38 cases), 2015 (46 cases), 2016 (70 cases), 2017
(41 cases), 2018 (48 cases), and 2019 (82 cases) were bitten by snakes.

In this study, first, the necessary permits to access patients’ files were
obtained from the medical school, then, the project manager explained
the purpose of the study to the officials of the medical training center.
Then, among 398 files related to bites, 325 files of patients referred to
Razi Hospital in Qaemshahr who had a diagnosis of snakebite were
examined. The exclusion criteria were incomplete medical records of
patients, cases related to other bites such as scorpion bites, and trauma,
or other problems accompanied by snakebite. Using the designed
checklist, demographic information and data related to patients' clinical
and laboratory symptoms at the time of hospitalization were extracted.
The variables evaluated in this checklist include age, sex, bite site, bitten
side of the limb (left/right), local symptoms, systemic symptoms, bite

site cellulite, results of laboratory tests, and the number of antivenom
and antibiotics used for the patient and finally the outcome of patients
(death/discharge).

In cases where patients exhibited severe symptoms, they were
administered polyvalent antivenom. In other conditions, patients
received pentavalent antivenom.

During hospitalization, the total number of vials of antivenom
administered to each patient was recorded as the number of
antivenoms. The clinical presentation of the patient played a crucial
role in determining the need for additional doses of antivenom. The de-
cision regarding the amount of antivenom required was based on the
assessment of snakebite severity, which was evaluated by considering
the extent of local and systemic symptoms, as well as laboratory
findings including coagulation abnormalities. Therefore, the number of
antivenoms administered to each patient was determined by their
clinical presentation and the severity of their snakebite.

During the study, symptoms were documented at the time of admis-
sion and at regular intervals throughout the patient's hospitalization.
Symptoms were documented every 6 h for the first 24 h and then
every 12 h until discharge. The attending physician or nursing staff
was responsible for documenting the symptoms, which were then
recorded in the patient's medical record.

Statistical analysis

Data analysis was performed using SPSS software version 25. For
statistical analysis of this study, in the descriptive statistics section, cen-
tral indices (mean) and dispersion index (standard deviation) for
quantitative variables as well as frequency and percentage for qualita-
tive data were used.

Ethical consideration

The study is approved by the ethics committee of Mazandaran Uni-
versity of Medical Sciences (IRMAZUMS.REC.1399.405). The study was
performed according to the Helsinki Principals of Ethics. All participants
signed written informed consent.

Result

A study of 325 patients with snake bites showed that the patients
ranged in age from 9 to 71 years with a mean and standard deviation
of 36.6410.7 years. Also, the highest frequency of patients is related
to the age group of 21-45 years with 234 cases (72%). Of all patients,
73.2% were male and 26.8% were female. The job of 82.5% of the cases
was agriculturist, and 7.4% were stock breeder.

The highest frequency of bite site was related to the lower limb
(49.8%) and then to the upper limb (45.2%). The lowest frequency was
related to the head and neck (0.6%). The highest frequency of bite
sides was related to the right side (57.5%). In addition, summer with
122 cases (37.5%) has the highest frequency of bites, followed by spring
(28.6%). The highest frequency of bite time was in the morning (40.9%),
followed by noon (29.8%) and evening (24.6%). The patients were
mostly from Sari city (30.5%) and after that from Qaemshahr city
(24.3%) (Table 1).
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Table 1
Frequency of site, side, season, time, and city of snakebite in the
studied patient.

Variable Frequency, No. (%)
Bite site
Lower limbs 162 (49.8)
Head and neck 147 (45.2)
Upper limb 2(0.6)
Trunk 14 (4.3)
Bite side
Right 187 (57.5)
Left 138 (42.5)
Season
Spring 93 (28.6)
Summer 122 (37.5)
Autumn 71 (21.8)
Winter 39(12)
Time
Morning 133 (40.9)
Noon 97 (29.8)
Evening 80 (24.6)
Night 15 (4.6)
City
Sari 99 (30.5)
Neka 57 (17.5)
Jouybar 45 (13.8)
Savadkouh 32(9.8)
Ghaemshahr 79 (24.3)
Other 13 (4)

The study of patients' paraclinical variables is shown in Table 2. The
mean INR, hemoglobin, and hematocrit of patients were 2.6 +1.4,
14.642.5, and 48.3 +-8.1. In addition, the mean WBC of patients was
10 983 4+-4893. Also, in the study of renal function, BUN had a mean
and standard deviation of 47.6423.2, and creatinine was 1.94-0.9.

Evaluation of the frequency of local and systemic symptoms in the
patients showed that the highest frequency of local symptoms was re-
lated to bruising (17.8%), followed by erythema (16.9%), pain (15.7%),
edema (14.5%), subcutaneous bleeding (14.2%), and blisters (10.8%).
In systemic symptoms, the highest frequency was related to weakness
and lethargy (24%) followed by sweating (14.2%), hypertension
(12.9%), and nausea and vomiting (11.1%) (Table 3).

13.2% of patients had cellulite. Urine analysis was abnormal (Any
urine test result that falls outside of the normal range for at least one
of the parameters including; pH, protein, glucose, ketones, blood, leuko-
cytes, nitrites, or bilirubin) in 17.8% of cases and 3.1% of cases showed
hypersensitivity to antivenom (Any adverse reaction to antivenom
that occurred within 24 h of administration included any of the follow-
ing symptoms: rash, itching, hives, swelling, shortness of breath,

Table 2

Results of patients’ paraclinical variables.
Variables Mean +SD
PT (s) 19.7+£54
PTT (s) 69.6+7.1
INR 26+14
HCT (%) 4834381
Hb (g/dL) 14.6+£25
WBC (1000/L) 1098344893
AST (U/L) 66.84+36.1
ALT (U/L) 8194429
ALP (U/L) 185+78
BUN (mg/dL) 47.6423.2
Cr (mg/dL) 1.9+09
CPK (U/L) 297941515

PT: prothrombin time; PTT: Partial thromboplastin time: INR:
international normalized ratio; HCT: Hematocrit; Hb: hemoglo-
bin; AST: aspartate transaminase; ALT: alanine transaminase;
ALP: alkaline phosphatase; BUN: blood urea nitrogen; Cr:
creatinine; CPK: creatine phosphokinase.
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Table 3
Frequency of local and systemic symptoms in the studied patients.

Symptoms Frequency, No. (%)
Local symptoms
Bruising 58 (17.8)
Wounds 44 (13.5)
Erythema 55 (16.9)
Blister 35(10.8)
Vesicle 26 (8)
Pain 51(15.7)
Edema 47 (14.5)
Dry bite 9(2.8)
Subcutaneous bleeding 46 (14.2)
Systemic symptoms
Bleeding gums 4(1.2)
Hematuria 18 (5.5)
Weakness and lethargy 78 (24)
Eyelid drooping 2(0.6)
Hypotension 42 (12.9)
Convulsions 2 (0.6)
Rash 26 (8)
Nausea and vomiting 36 (11.1)
Sweating 46 (14.2)
Headache 25(7.7)

wheezing, chest tightness, nausea, vomiting, abdominal pain, or hypo-
tension) (Table 4).

With regard to the pre-hospital intervention, the highest frequency
(51.7%) was related to applying a tourniquet, followed by immobility
(40%). In-hospital procedures, surgery, were performed for 6 cases
(1.8%) (Table 4).

For 88.2% of hospitalized cases, antivenom was used. The number of
used antivenoms was 3.4+ 2.7 and the duration of antibiotic use was
5.5+ 3 days. The study of the frequency of antibiotic use in the studied
patients showed that in 33.8% of the patients, antibiotics were used, and
the most used antibiotics with 60 cases (18.5%) were related to
ciprofloxacin + clindamycin (Table 4).

No deaths were reported in the patients and 229 cases (70.5%) had a
complete recovery and 96 cases (29.5%) had partial recovery.

The frequency of local and systemic symptoms of patients based on
gender is demonstrated in Table 5.

Table 4
Frequency of pre-hospital and hospital interventions in snake bite patients and
frequency of use of antivenom and antibiotics in patients.

Variables No. (%)
Cellulite

Yes 282 (86.8)

No 43 (13.2)
Urine analysis

Normal 267 (82.2)

Abnormal 58 (17.8)
Hypersensitivity to antivenom

Yes 315 (96.9)

No 10 (3.1)
Pre-hospital interventions

Make incisions at the bite site 14 (4.3)

Suction 13 (4)

Apply a tourniquet 168 (51.7)

Immobilize the limbs 130 (40)
In hospital interventions

Surgery 6(1.8)

Debridement 3(2)
Abscess drainage 3(2)

Number of antivenoms used 34427

Duration of antibiotic use (days) 5543
Antibiotics

Ciprofloxacin + clindamycin 60 (18.5)

Cefazolin 24 (7.4)

Ceftriaxone 26 (8)
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Table 5
Frequency of local, systemic, and laboratory effects of snakebite by sex.
Male Female

Local symptoms
Bruising 48 (20.2) 10 (11.5)
Wounds 31 (13) 13 (14.9)
Erythema 39 (16.4) 16 (18.4)
Blister 26 (10.9) 9(10.3)
Vesicle 17 (7.1) 9(10.3)
Pain 35 (14.7) 16 (18.4)
Edema 36 (15.1) 11 (12.6)
Dry bite 6(2.5) 3(34)
Subcutaneous bleeding 34 (14.3) 12 (13.8)

Systemic symptoms
Bleeding gums 4(1.7) 0(0)
Hematuria 14 (5.9) 4(4.6)
Weakness and lethargy 57 (23.9) 21(24.1)
Eyelid drooping 2(0.8) 0(0)
Hypotension 29 (12.2) 13 (14.9)
Convulsions 1(04) 1(1.1)
Rash 20 (84) 6 (6.9)
Nausea and vomiting 25 (10.5) 11 (12.6)
Sweating 35 (14.7) 11 (12.6)
Headache 17 (7.1) 8(9.2)

Laboratory
PT (s) 19.7+£5.4 19.9+5.4
PTT (s) 69.6+7.1 69.4+7.2
INR 26414 26+14
HCT (%) 48348 483483
Hb (g/dL) 146425 14.6+£2.6
WBC (1000/uL) 11002.54-4811.7 0932.2+5137.2
AST (U/L) 67.1+354 65.8+37.9
ALT (U/L) 823442 81.1+£453
ALP (U/L) 185.6+77.5 183.5+79.8
BUN (mg/dL) 4754234 48 +22.5
Cr (mg/dL) 1.9+09 1.8+038
CPK (U/L) 300.94+152 289.44+150.8

PT: prothrombin time; PTT: partial thromboplastin time: INR: international normalized
ratio; HCT: hematocrit; Hb: hemoglobin; AST: aspartate transaminase; ALT: alanine trans-
aminase; ALP: alkaline phosphatase; BUN: blood urea nitrogen; Cr: creatinine; CPK: crea-
tine phosphokinase.

The frequency of local and systemic symptoms of patients by age
group is shown in Table 6.

Discussion

Snakebites by venomous snakes are one of the most important
causes of injuries and deaths among accidents caused by venomous an-
imal bites in many parts of the world, including Iran. Due to climate and
geographical conditions and the existence of known species of venom-
ous snakes in Iran, every year we see the occurrence of injuries caused
by snakebites in different parts of the country. Proper knowledge of
the clinical picture, complications of snake bites, and treatment is essen-
tial for the proper treatment of these patients.

Demographic analysis of patients in the present study showed
that the majority of patients were male (73.2%) and the rest were fe-
male. The highest frequency was in the age group of 21-45 years. In
Kassiri et al.'s study in Khoram-Shahr, 73.5% of the victims were
male and most of the victims were in the age group of 41-50 years
(27.4%).'? In Hafezi et al. study in Karoon, 73.5% of victims were
male and related to the age group of 15-34 years.!> The study of
Eslamian et al. who retrospectively studied snakebite in northwest-
ern Iran during the 10 years shows that 77.6% of the patients were
male.' A study in Kashan by Dehghani et al. also revealed that 96%
of snakebite cases were men and the highest rate of snake bites hap-
pened in the 15-24 years old age group.'® Hajati et al.'s study showed
that 72.2% of patients were male and most of them were in the age
range of 16-30 years.'® In Safavi et al.'s study, which examined the
epidemiological indicators, symptoms, complications, and treatment

Table 6
Frequency of local and systemic symptoms of patients based on age groups.
Less than 20 21-45 years 46-60 years Over 60
years
Local symptoms
Bruising 1(7.7) 39 (16.7) 18 (23.7) 0(0)
Wounds 1(7.7) 33(14.1) 9(11.8) 1(50)
Erythema 3(23.1) 38 (16.2) 13 (17.1) 1(50)
Bliser 0(0) 26 (11.1) 9(11.8) 0(0)
Vesicle 0(0) 22 (94) 4(5.3) 0(0)
Pain 3(23.1) 41 (17.5) 7(9.2) 0(0)
Edema 4(30.8) 28 (12) 15 (19.7) 0(0)
Dry bite 1(7.7) 7 (3) 1(1.3) 0(0)
Subcutaneous 2 (15.4) 34 (14.5) 9(11.8) 1(50)
bleeding
Systemic symptoms
Bleeding gums 0 (0) 3(1.3) 3(1.3) 0(0)
Hematuria 1(7.7) 11 (4.7) 6(7.9) 0(0)
Weakness and 3 (23.1) 52 (22.2) 22 (28.9) 1(50)
lethargy
Eyelid 0(0) 1(04) 1(1.3) 0(0)
drooping
Hypotension 3(23.1) 28 (12) 11 (14.5) 0(0)
Convulsions 0(0) 1(0.4) 1(1.3) 0(0)
Rash 1(7.7) 21(9) 4(5.3) 0(0)
Nausea and 3(23.1) 28 (12) 5 (6.6) 0(0)
vomiting
Sweating 0(0) 34 (14.5) 12 (15.8) 0(0)
Headache 0(0) 21 (9) 4(5.3) 0(0)
Laboratory
PT (s) 212455 20+54 189+54 135435
PTT (s) 71.4+8.8 69.31+6.9 701+7.4 725+6.4
INR 29+14 26+14 24415 09409
HCT (%) 45.7+6.9 48.7+8.1 47.6+84 48.54+2.1
Hb (g/dL) 14425 14425 143126 15.1+0.7
WBC (1000/uL) 1123044496 105874987 1230044459 575042050
AST (U/L) 61.2+£35.6 65.7+37 7124334 53.5+2.1
ALT (U/L) 7484423 80.7 +-44.1 87.3+394 69.5+3.5
ALP (U/L) 148.3+80.8 186.8+77.8 186.1+£78.7 171499
BUN (mg/dL) 42.5+21.8 464233 5344225 56+17
Cr (mg/dL) 19+1.1 1.84+09 2408 2406
CPK (U/L) 327.24+144.8 289.1+155.8 321.5+140.1 236+227.7

PT: prothrombin time; PTT: partial thromboplastin time: INR: international normalized
ratio; HCT: hematocrit; Hb: hemoglobin; AST: aspartate transaminase; ALT: alanine trans-
aminase; ALP: alkaline phosphatase; BUN: blood urea nitrogen; Cr: creatinine; CPK: crea-
tine phosphokinase.

of snakebite in patients of Noor Hospital in Isfahan, 79% of patients
were male and most of them were in the age group of 15-40
years.!” In the study of Mohammadi Kojidi et al., which examined
the clinical and laboratory findings of patients with snakebite in
Gilan province, 71% of patients were male and the mean age of the
population was in the middle age range (43 years).'® In the study of
Ghaffari et al., out of 69 patients bitten by snakes and scorpions,
59.4% were men, most of whom were in the age range of 30-45
years.® It seems that the lower frequency of male patients in the
study of Ghaffari et al. compared to the present study and the study
of Kajidi et al. may be due to cultural differences in the studied pa-
tients. The present and Kojidi et al. studies were performed in the
north of the country and Ghaffari et al study have been done in the
south of the country.® The higher number of bites in men can be
due to their occupation or daily activities, which causes them to be
in open environments and puts them at greater risk of bites. The
use of patients with scorpion stings in the study of Ghaffari et al.
can be another reason for this difference.’ In the study of Zamani
et al., which examined the epidemiology and estimated cases of
snake and scorpion bites in patients referred to 22 Bahman Masjed
Soleiman Hospital, 45% of patients were male and the mean age was
28.3 years.'?

In the present study, 70.7% of snakebite time was related to morning
and noon and 66.1% was related to spring and summer. Farzaneh et al. in
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a study in Ardabil defined that most of the snakebites occurred between
11 AM and 4 PM. Moreover, they defined spring and summer as the
main seasons of snakebites.'® In the study of Ghaffari et al., about half
of the referrals were in the summer.® In the study of Mohammadi Kojidi
et al., the highest frequency in terms of snakebite time was at noon
(36%) and most of them were related to summer and spring (92%).'
Safavi et al. reported that most cases of bites have happened in the
warm seasons of the year.!” In Kassiri et al.'s study also, spring (44.1%)
and summer (44.1%) were the seasons with more snakebites occur-
rence and mostly happened between 6 PM and 12 AM.!?

In the current study, the majority (82.5%) of people were engaged in
agricultural work. In the study of Ghaffari et al., 76% of people were rural
and engaged in agriculture.’ Safavi et al. showed that the highest fre-
quency of jobs were agriculturalists or workers.!”

In this study, the highest frequency of bites was in the lower extrem-
ities and right side. Similar to this study, Farzaneh et al. study showed
that most of the snakebites (56.7%) happened on lower limbs and
mostly in the right limbs (52.6%).!° In the study of Ghaffari et al., the
most common site of bites was the lower limb.° In the study of
Mohammadi Kojidi et al., the highest frequency of bites was in the
lower extremities.'® In the study of Kasturiratne et al., the lower and
right limbs were the most common site of bites.!” A study by Hajati
et al. also showed that 62% of the bite site was in the lower limb,
which is consistent with the present study.!® In a study in Khorram-
Abad, 60.8% of snakebites were in feet and 35.3% were in hands.!? On
the other hand, in the study of Kargozar Sangani2® and Besharat
et al.?! the rate of bites in the upper extremity was higher, which may
be due to differences in the nature of agricultural jobs and workers'
jobs and the use or non-use of safety and auxiliary equipment such as
gloves and suitable clothing.

In the present study, the highest frequency of local symptoms was
related to bruising (17.8%), erythema (16.9%), pain (15.7%), edema
(14.5%), subcutaneous bleeding (14.2%), and blisters (10.8%) and sys-
temic symptoms included weakness and lethargy (24%), sweating
(14.2%), hypotension (12.9%), and nausea and vomiting (11.1%). Hafezi
et al.'s study showed that 74.6% of the victims complained of pain and
43.9% complained of edema.'® In the study of Mohammadi Kojidi
et al., the most common symptoms related to subcutaneous bleeding,
edema, and local pain.!® In Mir et al.'s study of snakebite patients, the
most common symptoms were edema, pain, blisters, vomiting, and
headache.?? A study in Ardabil city reported that all snakebite patients
had pain, erythema, swelling, and ecchymosis bite symptoms. 40.3%
suffered fainting, and nausea and vomiting were other prevalent
symptoms.'® In the study of Hajati et al., the most common symptoms
of patients were pain and swelling.'®

The study of pre-hospital and hospital measures in the present study
shows that despite being unscientific, in 4.3% of the cases, the cutting
was made with a knife, and in 4% of cases, oral suction was performed.
In the study of Besharat et al., in 35 cases (35%) local treatments were
performed before referral to the hospital, such as cutting with a knife
and suctioning with the mouth.2! Among all patients admitted due to
snakebite in the present study, 1.8% required surgery, 3 cases of de-
bridement, and 3 cases of abscess evacuation. In the study of Besharat
et al. (40), 9% required surgery. In the study of Mohammadi Kojidi
et al., 8% of the cases required surgery.'® For patients admitted to the
present study, antivenom was used in 88.2% of cases. In the study of
Kargozar Sangani, the rate of antivenom use was about 80%.2° According
to Hafezi et al.'s study, 5-10 vials of antivenom were used for 96.5% of
the victims.!® In the study, Mohammadi Kojidi et al. all cases received
antivenom.'® In the Farzaneh et al. study, 5 vials of antidote were used
for most of the patients with the mean of 5.1 & 1.3 vials.'® One of the
reasons for the different rates of antivenom use in these studies could
be due to the diversity of snake species in different geographical areas
and some cases the lack of accurate information about the type of
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snake-bitten, which is associated with more caution among medical
staff. In 33.8% of the snakebite patients studied in the present study, an-
tibiotics were used, the highest frequency of which is related to the
ciprofloxacin + clindamycin. This rate was 100% in the study of
Mohammadi Kojidi et al.!® Reasons for using antibiotics or possibly dif-
ferences in the criteria for starting antibiotics by the physician can be
among the reasons for differences in the number of antibiotics used in
different studies.

Evaluation of the final outcome of patients in the present study
showed that there was no mortality among patients with snakebite,
which is consistent with the findings of the study by Mohammadi Kojidi
et al.'® In a study by Kasturiratne et al. in Pakistan, the annual preva-
lence of snake bites was 40 000, of which about 8200 died.!” In a
study by Ariaratnam et al. in Sri Lanka, mortality from snakebites was
reported to be around 2.8%.'! The difference in snakebite mortality
rates in different studies can be attributed to various factors, such as
the diversity and abundance of snakes in different geographical areas,
access to health centers, and the knowledge and culture of individuals.
The frequency of venomous snakes also varies in different geographical
areas. Previous research conducted in Iran and other countries has con-
sistently found that the majority of snakebite cases occur in men.'? This
could be due to the fact that men are more likely to work or spend time
in areas where snakebites are common, such as farms, deserts, and for-
ests. However, it is important to note that gender differences in the clin-
ical presentation of snakebite have been reported in some studies.
Therefore, further analysis is needed to fully comprehend any potential
gender differences in the clinical presentation and outcome of
snakebites.

Conclusion

The results obtained in this study showed that the majority of pa-
tients were male and the highest frequency of snakebite was within
the age group of 21-45 years. The most common site of bites was the
lower limb which can be prevented by wearing boots while farming
and in the mountains. Also, common local complications in patients in-
cluded bruising, erythema, edema, and subcutaneous bleeding, and sys-
temic complications such as weakness, lethargy, and sweating.
Antivenom was used for most of the cases. No deaths were reported.
Also, unscientific actions such as using a tourniquet, cutting with a
knife, and suctioning with the mouth are still performed in cases that
require further awareness and training.

Limitations

One of the limitations of this study is the inherent limitation of retro-
spective studies on the possibility of recording errors. However, in this
study, we tried to reduce this possibility as much as possible by increas-
ing the number of years of study. Additionally, during our study, we col-
lected valuable data on snakebite cases. However, we recognize that
there are limitations to our study, such as the lack of evaluation of the
time elapsed between the snakebite and hospital treatment. This factor
could influence signs and symptoms and should be considered in future
studies. Therefore, future studies should take into account the time
elapsed between snakebite and hospital treatment, as well as the timing
of antivenom administration, to improve patient outcomes.

Conflicts of interest
There are no conflicts of interest for the present study.
Acknowledgements

We thank Mazandaran University of Medical Sciences for its support.



S.K. Ghasempouri, M. Sazgar, S. Ranjbar et al.

References

10.

. Kasturiratne A, Wickremasinghe AR, de Silva N, Gunawardena NK, Pathmeswaran A,

Premaratna R, et al. The global burden of snakebite: a literature analysis and model-
ling based on regional estimates of envenoming and deaths. PLoS Med. 2008;5(11),
e218.

. Leong PK, Tan CH, Sim SM, Fung SY, Sumana K, Sitprija V, et al. Cross neutralization of

common Southeast Asian viperid venoms by a Thai polyvalent snake antivenom
(Hemato Polyvalent Snake Antivenom). Acta Trop. 2014;132:7-14.

. Afshari R, Monzavi S. Venomous animals and arthropods envenomation. Afshari’s

Clinical Toxicology and Poisoning Emergency Care. 2nd ed. Mashhad: Mashhad Uni-
versity of Medical Sciences Publication; 2012. p. 221-41.

. Dadpour B, Shafahi A, Monzavi SM, Zavar A, Afshari R, Khoshdel AR. Snakebite prog-

nostic factors: leading factors of weak therapeutic response following snakebite en-
venomation. Asia Pacific ] Med Toxicol. 2012;1(1):27-33.

. Dehghani R, Mehrpour O, Shahi MP, Jazayeri M, Karrari P, Keyler D, et al. Epidemi-

ology of venomous and semi-venomous snakebites (Ophidia: Viperidae,
Colubridae) in the Kashan city of the Isfahan province in Central Iran. ] Res Med
Sci. 2014;19(1):33-40.

. Latifi M, Leviton AE, Sajadian S, Zug GR. The Snakes of Iran: Society for the Study of

Amphibians and Reptiles; 1991.

. Dehghani R, Dadpour B, Mehrpour O. Epidemiological profile of snakebite in Iran,

2009-2010 based on information of Ministry of Health and Medical Education. Int ]
Med Toxicol Forensic Med. 2014;4(2):33-41.

. Feitosa ES, Sampaio V, Sachett ], Castro DB, Noronha M, Lozano ]JL, et al. Snakebites

as a largely neglected problem in the Brazilian Amazon: highlights of the epide-
miological trends in the State of Amazonas. Rev Soc Bras Med Trop. 2015;48
(Suppl 1):34-41.

. Ghaffari HR, Alipour Tabrizi M. Prevalence of scarification and scorpion referred to

Emergency Department of Amiralmomenin Hospital in Zabol. Second Emergency
Medicine Congress.
Zamani AF, Dehdari T, Ahmadi AK, Taghi RM, Azar AT, Ashrafi HA, et al. Investigation
of Temporal Pattern of Scorpion Sting and Snakebite Incidence in Patients Referred to
Masjedsoleiman’s Main Hospital, During 24 Months from 21 March 2008 to 20
March 2009; 2014.

13.

14.

20.

21.

22.

Medicina Clinica Prdctica 7 (2024) 100407

. Ariaratnam C, Thuraisingam V, Kularatne S, Sheriff M, Theakston RDG, De Silva A,

et al. Frequent and potentially fatal envenoming by hump-nosed pit vipers
(Hypnale hypnale and H. nepa) in Sri Lanka: lack of effective antivenom. Trans R
Soc Trop Med Hyg. 2008;102(11):1120-6.

. Kassiri H, Khodkar I, Kazemi S, Kasiri N, Lotfi M. Epidemiological analysis of snakebite

victims in southwestern Iran. ] Acute Dis. 2019;8(6):260.

Hafezi G, Rahmani AH, Soleymani M, Nazari P. An epidemiologic and clinical study of
snake bites during a five-year period in Karoon, Iran. Asia Pacific ] Med Toxicol.
2018;7(1):13-6.

Eslamian L, Mobaiyen H, Bayat-Makoo Z, Piri R, Benisi R, Behzad MN. Snake bite in
Northwest Iran: a retrospective study. ] Res Clin Med. 2016;4(3):133-8.

. Dehghani R, Rabani D, Panjeh Shahi M, Jazayeri M, Sabahi Bidgoli M. Incidence of

snake bites in kashan, iran during an eight year period (2004-2011). Arch Trauma
Res. 2012;1(2):67-71.

. Hava Hajati AHR. Frequent evaluation of the symptoms and complications of snake

bites in patients admitted to Razi Hospital in 2011-2012. Thesis. Professional Doctor
of Medicine. #,";']; 2014.

. Safavi N. Evaluation of epidemiological indicators, symptoms, complications and

treatment of snakebite in patients of Noor Hospital 2001. Thesis. Isfahan University
of Medical Sciences Medical field, professional doctorate 2005;2005.

. Mohammadi Kojidi H, Rahbar Taramsari M, Badsar A, Hashemi E, Attarchi M. Evalu-

ation of clinical and iaboratory findings in snakebite patients. ] Guilan Univ Med Sci.
2017;26(102):71-7.

. Farzaneh E, Fouladi N, Shafaee Y, Mirzamohammadi Z, Naslseraji F, Mehrpour O. Ep-

idemiological study of snakebites in Ardabil Province (Iran). Electron Physician.
2017;9(3):3986-90.

Kargozar Sangani M. Epidemiological, demographic and clinical study of snakebite
cases referred to Valiasr and Imam Reza (AS) hospitals in Birjand during the years
2007 to 2017. Birjand Univ Med Sci. 2018;7(1):13-6.

Besharat M, Vahdani P, Abbasi F. Reporting a series of 100 cases of snake bites in
Loghman Hospital between 2000-2005. Pajoohandeh J. 2008;13(4):315-20.

Mir C. Observation of renal failure in snake bite. Tran N. 2008;41(3):54-9.


http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0005
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0005
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0005
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0005
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0010
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0010
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0010
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0015
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0015
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0015
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0020
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0020
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0020
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0025
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0025
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0025
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0025
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0030
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0030
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0035
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0035
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0035
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0040
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0040
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0040
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0040
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0045
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0045
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0045
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0045
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0050
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0050
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0050
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0050
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0055
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0055
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0060
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0060
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0060
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0065
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0065
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0070
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0070
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0070
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0075
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0075
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0075
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0080
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0080
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0080
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0085
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0085
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0085
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0090
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0090
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0090
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0095
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0095
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0095
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0100
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0100
http://refhub.elsevier.com/S2603-9249(23)00045-9/rf0105

	Evaluation of clinical features of snakebite in patients referred to Razi Hospital in Qaemshahr City
	Introduction
	Materials and methods
	Statistical analysis
	Ethical consideration

	Result
	Discussion
	Conclusion
	Limitations

	Conflicts of interest
	Acknowledgements
	References


