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Abstract

Background: Snakebite is a common medical emergency and an occupational hazard. The
available data on the epidemiology of snakebite in the Hadhramout are sparse. It is a neglected
disease afflicts the most impoverished inhabitants of the rural areas in the tropical countries.
Objectives: To study demographic characteristics, clinical manifestations, severity, and management
of snakebite patients admitted to Ibn-Sina general hospital in Mukalla, Hadhramout.

Methods: This retrospective study includes sixty-four of snakebite patients admitting in Ibn Sina
general hospital from January 2022 to December 2022. The data included were demographic factors,
clinical features, complication, severity grading, treatment and the outcome. Age is further sub
grouped into decades and severity classify into three grades mild, moderate and severe envenomation.
Results: The majority of patients were male (79.7% versus 20.3%), and the average age was 28.8
SD14.233 years. 15-35-year-olds are the most frequently affected age group (84.4%). 75% of
the cases were located in Hadhramout coastal rural areas, 50% of which were in Mukalla rural
areas. A bite is most frequently observed from April to September (76.5%). 51.6% of patients
arrive at the hospital within 5 hours, and 68.8% stay for 2 days. The lower leg (71.9%) was the
most frequently seen area of the bite. The severity of the illness and delay in hospital presentation
were significantly correlated (p value = 0.00). Common presentations were local pain (97%),
redness (62.5%), and swelling (60.9%), while bleeding, renal, and neurological manifestations
are uncommon. No fatal cases have been reported, and 57.8% of cases are classified as mild
envenomation. In all cases, the type of snake is unidentified. Anti-snake venom was administered
in varying doses in almost all cases.

Conclusion: Snakebite is a common occurrence in Hadhramout’s rural areas among adolescent
males, which is similar to what has been observed in Southeast Asian and Arab countries,
although there is little knowledge of the snake species there and no treatment guidelines. Public
health education and efficient healthcare worker training are essential.
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Introduction Snakebite was re-designated as a Neglected Tropical Disease
(NTD) in 2017, which was removed from the list in 2013, and
in 2019, it released a strategic road map focused on halving
disability and mortality by 2030. Reconsidering the problem
of snakebite in developing and tropical countries, which
contributes 95 per cent of the total snakebites of the world, it
was re-designated as a Category A of the NTD by the WHO
with the hope that this declaration would provide an ample
opportunity to attract investment and research funding for
further improvement of snakebite management in developing
countries. One of the major reasons cited for snakebite being
removed off the NTD list was that there were not enough data
from developing countries [5].

Venomous snakebite is a significant cause of morbidity and
mortality in many countries in worlds especially in South-East
Asia and sub-Saharan Africa, mainly in the rural hinterlands
where facilities are lacking, it is most often an occupational,
domestic or environmental hazard[1].

The estimated number of snakebites worldwide has been put as
5.4 million, resulting in 2.5 million envenomation and 20,000
to 94,000 deaths annually [2-4]. M’edecins Sans Fronticres
(MSF) routine reports revealed that 6469 patients were
admitted in 2019 throughout all of its projects in 17 countries.
South Sudan, Ethiopia, the Central African Republic, and our

country were the four countries most severely impacted by
humanitarian crises, and several hospitals there saw more than
1,000 annual admissions.

Snake bite is one of the most important NTDs in terms of both
incidence and severity, and its clinical characteristics readily
served as a basis for advocacy. Snakebites disproportionately
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involve the poorest the poor, mostly in rural areas. Although
very expensive, provision of treatment for the majority of
cases does bring sustainable profit to manufacturers — and this
the main reason for the current antivenom shortage [6].

Venomous snake bites can present with local symptoms
like pain, swelling, redness, or local infections like cellulitis
and compartment syndrome or systemic symptoms like
neurological, haematological, myotoxic, organ failure, and
some other nonspecific symptoms.The victim of a snake bite
suffers a frightening experience[7].

There are eight species of dangerous poisonous snakes
in Yemen. They include all members of the families:
Atractaspididae, Elapidae and Viperidae. Arabian (Egyptian)
cobra (naja haje arabica) from elapidae family, and Puff adder
(Bitis arietans), Burton's carpets viber (Echis coloratus), Saw
scalded viber (Echis pyramidum), and Sand viper or horned
viber (cerastes gaspereitti) from viperidae are common in
Hadhramout [8].

Snakebites are a neglected emergency in Yemen, due to low
public awareness of snakebites and a lack of attention from
the health ministry and no governmental policy. As a result,
the purpose of this study is to emphasize the demographic and
clinical characteristics, as well as the severity assessment and
management of snake bites in Hadhramuot, particularly in
Mukalla and coastal regions where this study was conducted.

Material and method

This one-year retrospective study was conducted from January
to December 2022 at Ibn-Sina General Hospital in Mukalla city,
capital of Hadhramout Governorate, Yemen. Approximately
3000,000 inhabitants are served by this hospital, a referral and
larger hospital in the eastern governments of the country.

The medical files of adult snakebite victims admitted to the
department of internal medicine were recognized and recorded
in the statistics department. The patient's selection criteria
were based on the final diagnosis of snake bite in medical
records. Every other insect bite or uncertain bite in which the
victims did not observe the snake during the bite or could not
be proven as a snake bite was excluded from the study.

The files were examined for demographic criteria such
as age, gender, residence, and month of bite. The review
includes clinical profiles such as symptoms, bite site, period
of hospitalization, and treatment offered in the hospital,
particularly polyvalent anti-snake venom, which was used to
manage the majority of the patients. The investigation was not
located in almost all cases documented, thus we had to rely on
what the treating physician noted in the files.

Age further divide by decades to three groups: 15-35 year,
36-55 years, and more than 55-year groups. According to the
patient condition at the time of admission, we classified as
follows: mild envenomation include pain and mild swelling
and redness without systemic manifestation, moderate
envenomation include local swelling and or redness extended
beyond joint, systemic manifestations and local bleeding or
mild neurological affection or nephrological involvement, and

severe envenomation include severe swelling, shock, systemic
bleeding, bulbar or respiratory paralysis and renal failure.

Statistical Package for the Social Sciences Software (SPSS)
Mac version 23.0 and Excel Microsoft 13 were used for all
statically analysis. The frequencies of different categorical
variables were calculated. The median and range were
calculated for continuous variables. Patient characteristics
were compared using the Chi-square test or Fisher’s exact test
for categorical variables.

Results

We report 70 patients with snake envenomation presented
to Ibn Sina general Hospital in Mukall between January
and December 2022. Six patients were excluded due to
unconfirmed bites. The total number of patients underwent
this study were 64 patents.

The demographics of the cases are displayed in Table 1. The
mean patient age was 28.8 (14.233) years old. The age group of
15 to 35 years was where the majority of snakebite cases were
reported. They comprised 84.4% of all reported snakebites, in
contrast to substantially lower numbers for other age groups.
The male to female ratio was 3.9:1, with male cases greater
than female cases (79.7 and 20.3%, respectively), in the most
common age group (15-35 years) and equally in the 36-55
years group. There were no female cases in the age group
above 55 years. The majority of patients (75%) came from
rural areas of Mukalla city and coastal regions of Hadhramout
governorates. The hottest months of the year, from April to
September, saw the majority of envenoming (76.5%). The
monthly number of cases is depicted in Figure 1, with August
having the maximum.

Table 2 shows that lower limbs were the most frequently bitten
areas in 46 cases (71.9%). The average amount of time from
the bite to hospital attendance was (8.086, SD 6.521), with
48.4% of patients arriving within 1 to 5 hours and 51.6% after
5 hours. Arrival delays are associated with serious snakebite
complications like hematological, neurological and renal
damages (p value = 0.00). The average duration of hospital
stay for patients (68.8%) was 2 days or less. The longest stay
involved three patients, who were admitted for a week. In
almost all cases, the type of snake was not identified.

The majority of patients had mild envenomation (57.8%),
followed by moderate envenomation (23.4%), and severe
envenomation (18.75%) (Figure 2) . All patients survived and
were discharged from the hospital in good condition.

Clinical symptoms of snake bites are shown in Table 3.
Localized pain, redness, and swollen were the most frequent
symptoms in (97%, 62.5%, and 60.9%, respectively). Less
frequently, the neurological, renal, and hematological systems
are affected. 16 (25%) patients had bite marks.

Before going to the hospital, the majority of cases are treated
using traditional means. The data shows that 51 patients
(79.7%) received a tourniquet, 11 patients (17.2%) had
incisions, and 5 patients (708%) had the venom suctioned
from the bite site.
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Table 1. Demographic characters of snakebite cases studied in Hadhramout.

Variable Number %
Range 15-71 year
Age
Mean &SD 28.8 (+14.233)
15-35 years 54 84.40%
Age groups 36-55 years 4 6.30%
>55 years 6 9.40%
Male 51 79.70%
Sex Female 13 20.30%
ratio 3.9:1
Mukall city 12 18.80%
Mukalla rural areas 32 50%
Residence Hadhramout coastal rural areas 16 25%
Shabowa 3 4.70%
Other area 1 1.60%
January- Mars 7 10.90%
i April — June 23 35.90%
Month of bite
July- September 26 40.60%
October- December 8 12.50%
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Figure 1. Distribution of cases per months.
Table 2. Character of snakebite in cases.
Items Number %
Lower limb 46 71.9
Site of bite 5
Upper limb 18 28.1
0-5 hours 31 4840.00%
. . L 6-12 hours 20 3130.00%
Time between bite and admission
13-24 hours 11 1720.00%
> 24 hours 2 310.00%
1-2 days 44 6880.00%
Hospital duration 3-4 days 11 17.2
5-7 days 9 1410.00%
Type of snake Not identified
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Figure 2. Severity of snakebite in relation to sex.
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Table 3. Symptoms of snake bite case.

Symptoms
Local pain
Local Redness
local swelling
General weakness
Nausea &Vomiting
Dizziness
Renal affection
Bite mark
Ptosis & Diplopia

Bleeding Local
Systemic
Cellulitis
Shock
Ischemia

According to the medical records, investigations were
requested for the following tests: complete blood count
(CBC), renal function test, blood sugar, liver function test,
prothrombin and activated partial thromboplastin time, chest
x-ray, ECG, and urine analysis. Vital signs charts and the
usual assessment of urine output have been recommended.
The 20-minute whole blood clot was not done. The patient's
medical records did not contain the investigation results.

Antibiotics, Tetanus antitoxin, and steroids were administered
to all patients. In 63 cases (98.4%), polyvalent snake antivenom
was administered. As there is no specific protocol for the
patients in the hospital or the country as a whole, the dose of
antivenom varies depending on the attending physician and
the severity of the condition. The dose usually includes two
to eight vials.

Discussion

In Yemen, there are several venomous snakes. Eight of the
54 species of snakes that have been recognized are venomous
snakes [8]. Data on snake bites in Hadhramout and Yemen in
general are scarce.

The Ibn Sina general hospital received 64 cases of snakebite
envenomation during the course of a year, from January to
December 2022, according to this study. This figure per year
is larger than what was noted in research from Yemen's
Hajja and Sadda [9, 10], as well as from Oman [11], Saudi
Arabia [12, 13], Egypt [14], Jordan [15, 16], and Malaysia
[17], but it is lower than what was observed in studies from
the Saudi province of Riyadh [18], Kenya [19], and India
[20]. Hadhramout's extensive land area, which includes both
desert and agricultural areas, may help to explain the greater
prevalence of snakebites. Additionally, the climate, which was
extremely hot in the majority of the years, created a neutral
environment for the spread of snakes.

The majority of study individuals were men (M:F ratio 3.9:1),
which was similar to studies conducted in our country and
some Arab countries, such as Haiiah Yemen where men make
up 73.7%, Oman where men outnumber women 9:1, Saudi
Arabia's Riyadh province where men outnumber women
81.70%, Egypt where men make up 85.7%, Jordan where men

Number %
62 97
40 62.5
39 60.9
36 56.2
35 54.7
31 48.4
17 26.6
16 25
12 18.8
8 12.5
6 940.00%
8 1250.00%
8 1250.00%
3 470.00%

outnumber women 3.2:1, and Morocco where men make up
53% [21]. The majority of countries, including Bangladesh,
Malaysia, Kenya, and India, saw the same result. The fact that
males often engage in outside activities like farming while
women spend the majority of their time indoors with their
families.

The current finding showed that young adults and adolescents
(84.4%) are more susceptible to snakebites. The majority of
research in our country as well as in Oman, Jordan, Egypt,
Saudi Arabia, Morocco, Bangladesh, Malaysia, Kenya, and
India, all came to the same conclusion. Given that this age
group is connected with the majority of activities performed
outside of the home, the high risk of snakebites among
individuals under the age of 35 may be explained.

According to our study, most snake bites were reported from
April to September which were hottest months in Hadhramout
with a maximum frequency in August, while the winter months
(November through Mars) there were a limited cases. This
may be because snakes hibernate and become very inactive
due to lowered ambient temperatures. This result corroborates
some studies in other regions of yemen (Hajja) and other
countries like Oman, Saudi Arabia, Egypt, Jordan Morocco,
Bangladesh India, Malaysia, and in Kenya, but differs from
other studies in Gabon [22], and in Brazil [23] in which snake
bites were reported between November and April.

As the consequence of working without footwear and the fact
that the exposed limbs are typically used in the majority of
manual tasks, the present study has shown that the bite more
frequently impacted the lower limbs. The results of this study
are consistent with those from Oman, Egypt, Malaysia, Saudi
Arabia, Kenya, and India.

As was to be expected, we discovered that the majority of
cases in this study came from rural areas near Mukala city and
other coastal Hadhramout regions, which are located far from
urban centers and where there are deserts and agricultural
areas (Hadramout is primarily composed of desert areas), as
well as high temperatures, which are ideal settings for snake
presence and reproduction, this finding has also been reported
by other studies conducted in Oman [24] Saudi Arabia [25],
Egypt and Morocco.
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About (48.4%) of the patients reported to hospital, withinl-5
hours of snakebite. (51.6%) of cases had delayed presentation
may because they from a far place or the lack of transportation
or they went for traditional therapy before they came to the
hospital. This delay has strong correlation statically with
severe manifestation (p value 000). Similar finding seen also
in Saada Yemen study and low percent than our study 38.8%
delay in reach hospital in India.

In every occurrence of snakebite, the snakes were never
identified. This is due to the lack of information about snakes
among the general public, physicians, and healthcare workers,
as well as the lack of information regarding snake spices in
medical records. In our country and governorate, there is a
complete lack of instruction, written materials, or images of
common dangerous snakes.

In the current study, the most frequent clinical manifestations
were pain (97%), redness and swelling at the bite site (62.5%,
60.9%). This conclusion is larger compared to the findings in
Saada and Hajjah in Yemen and in Egypt, where swelling and
pain have a smaller percentage. It is also relatively similar to
a study that took place in Oman. Snakebite can typically be
identified by the presence of fang marks, although this mark
was only present in 25% of cases, which is greater than the
Hajja study's and lower than Oman's findings.

In addition to these local symptoms, bleeding, whether
local or systemic, accounts for 21.9% and renal disease for
approximately 26.6%. This conclusion is higher than those of
the studies conducted in Hajja, Yemen, Egypt and Oman, but
lower than those from India. Ptosis was discovered in (18.8%),
a value that was higher than that in Hajja and lower than that
observed in Bangladesh, Egypt and India, as well as in Oman,
where there were no cases documented.

In our study, most patients (68.8%) spent no more than two
days in the hospital. Researchers observed a similar pattern
in Hajja and Kuala Lumpur, Malaysia, with slightly higher
durations in Oman. The maximum hospital stay is 7 days, and
it depends on the severity and complications of the illness, the
outcomes of the laboratory investigation, and other factors.
The majority of patients had mild (57.8%) versus moderate
or severe envenomation. As opposed to Morocco study, where
moderate envenomed is more common, and Egypt study where
57.1% are severe envenomed. This may be attributed to dry bites
from snakes and early hospital admissions in a number of cases,
as delays in Anti-Snake Venom (ASV) administration increase
the risk of severity, complications, and mortality.

A Complete Blood Count (CBC), renal function test,
Prothrombin Time (PT), and Partial Thromboplastin Time
(PTT) are among the investigations that are typically asked
to identify bleeding tendencies and screen for Disseminated
Intravascular Coagulation (DIC). Because the investigations
were not found in the patients' medical records, perhaps
because they were given to patients upon discharge, this study
has limited ability to evaluate the cases paraclinically. Due to
a lack of knowledge, the 20-minute whole blood clotting test
(20WBCT), which is easy to perform and extremely helpful
and informative, was not performed in our institution.

Nearlyallcases(63,98.4%)hadanti-snake venomadministered.
Since the antivenom should only be administered to patients in
whom it is believed that the benefits will likely outweigh the
risks, this practice is not supported by evidence. Antivenom
shouldn't be used carelessly because it is frequently in limited
supply and is relatively expensive. All of the cases were given
a subcutaneous test dose of antivenom, which is not generally
advised in such circumstances because antivenom reactions
are caused by direct dose-related complement activation rather
than by indirect dosage-related IgE-mediated hypersensitivity,
and these tests are not reliable. This practice at our hospital
might be a result of malpractice.

Prior to receiving antivenom in our study, there was no pre-
medication with adrenaline. Prior to antivenom therapy, it
is generally advised to take prophylactic adrenaline, with
the exception of elderly patients who have an underlying
cerebrovascular disease, and where the specific antivenom
being used has a documented low incidence of reactions (5%),
[26, 27].

Four vials were the median dose of anti-snake venom. This
dose of ASV does not depend on the type of snake or the
severity of the bite; rather, it is routine in hospitals in the lack
of national or regional guidelines, protocols, or policies for the
administration of ASV and snakebites management in general.

In all cases, tetanus antitoxin and prophylactic antibiotics
were administered. Although there has been no confirmation
of local or systemic infections, routine prophylactic use of
antibiotics is frequent in our hospital. However, according to
WHO guidelines, this practice is not routinely recommended
for the therapy of snakebite. This because there is no clear
policy about the exact role of antibiotics in the treatment of
snakebite.

This study has various limitations, the first of which is that it is
aretrospective study. There is a lot of unfounded and unstudied
data, like laboratory parameters that were overlooked because
they didn't exist in patient records or collected from them.
The identification of the snakes wasn't carried out and wasn't
documented in the medical records, which was the second
limitation. Finally, this study only includes the coastal regions
of the Hadhramout Governorate. Future research must take
into account other regions of the governorate, particularly
a Hadhramout valley, which has a larger area of desert and
several farms.

Conclusion

This is, as far as we are aware, the first study on snake bites
in Hadhramout. This study comes to the conclusion that
snakebites are among the neglected diseases in Yemen,
spreading in rural and urban areas along the Hadhramout
coast, especially in young men between the ages of 15 and 35.
They also spread during the hot months of April to September
and may cause complications in the hematological, renal, and
neurological systems.

Lack of scientific and practical training for health care
providers and physicians about snake species and how to deal
and treat the venomous snakebites results in insufficient and
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inadequate medical treatment that is recommended in such
cases. Additionally, there is no management policy that has
been approved by the official health authorities.

In addition to educating the public about poisonous snakes,
particularly the high-risk population in regions where bites are
common, we advised instituting training programs, educational
programs, and practical health policies. After learning about
the various types of venomous snakes in the whole country,
the government should also act quickly to assure the ongoing
availability of the proper sort of antivenom.
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