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Summary

Citación

Introduction: Venomous snakebites are life-threatening emergencies and are prevalent 
in people living in tropical regions of developing countries. Objective: To evidence the 
epidemiology, risk factors, clinical features, and severity in patients admitted to a public 
hospital located on the Coast of Ecuador. Materials and methods: A cross-sectional study 
carried out at the Provincial Hospital of Esmeraldas 'Delfina Torres de Concha' of the Ministry 
of Public Health (HDTC-MSP) was developed with the objective of retrospectively analyze the 
data recorded in the epidemiological and medical records of hospitalized patients with ICD-10 
T63.0 diagnosis—venomous snakebite—, period 2017-2020. Results: During the 4 years, 
191 patients were hospitalized: 24, 21, 58 and 81 for the years 2017, 2018, 2019 and 2020, 
respectively, with 1 deceased. The highest number of cases was found among men (137; [72 
%), the age group 11-20 years (52; [27 %]), farmers (59; [31%]), those from rural areas (139; 
[72 %]), primary education (132; [69 %]), and during the months of October and May. The only 
identified snake was Bothrops spp. Severity was classified in as moderate in 82 (45 %), severe 
in 69 (38%), and mild in 33 (17 %) patients. A total of 69 (37.5%) patients received antivenom 
before arriving to the Hospital and 100% received it while hospitalized. Empirical treatments 
included the use of the tourniquet, potion of snake bile and consulting to the Shaman/healer. 
Edema and pain at the local and bleeding gums at the systemic level prevailed. The recorded 
complications were compartment syndrome, necrosis, and abscesses with 14 fasciotomies, 
three surgical cleanings and four amputations. Conclusions: Snakebites have an increasing 
trend in the HDTC-MSP. The low mortality is probably due to the opportune administration of 
the antivenom. Many patients continue to seek empiric procedures. The groups with the highest 
frequency of bites should be

considered at risk and health authorities should focus protection and education measures on 
them. 
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Resumen
Introducción: Las mordeduras de serpientes 
venenosas son emergencias prevalentes en 
pobladores residiendo en regiones tropicales de 
países en vías de desarrollo, como es el Ecuador. 
Objetivos: Evidenciar la epidemiología, factores de 
riesgo, clínica y severidad en pacientes ingresados 
en un hospital público ubicado en la Costa del 
Ecuador. Materiales y métodos: Estudio transversal 
en el Hospital Provincial de Esmeraldas ‘Delfina 
Torres de Concha” del Ministerio de Salud Pública 
(HDTC-MSP), analizando retrospectivamente los 
datos registrados en las fichas epidemiológicas e 
historias clínicas de hospitalizados con diagnóstico 
CIE-10 T63.0—mordedura de serpiente 
venenosa—, periodo 2017-2020. Resultados: En 
los 4 años se hospitalizaron 191 pacientes: 24, 
21, 58 y 81 para los años 2017, 2018, 2019 y 
2020, respectivamente, con 1 fallecido. El mayor 
número de casos fue encontrado en hombres (137; 
[72 %]), en el grupo de edad 11-20 años (52; 
[27 %]), en los agricultores (59; [31 %]), en los 
procedentes de zonas rurales (139; [72 %]), de 
instrucción primaria (132; [69 %]) y en los meses 
de octubre y mayo. La única serpiente identificada 
fue Bothrops spp. La severidad fue clasificada en 
moderada en 82 (45 %), severa en 69 (38 %) y leve 
en 33 (17 %) pacientes. Un total de 69 (37.5%) 
pacientes recibieron suero antiofídico antes de 
acudir al Hospital y el 100 % en hospitalización. 
Tratamientos empíricos incluyeron el torniquete, 
brebaje de hiel de serpiente y acudir al Shaman/
curandero. Predominaron el edema y el dolor a 
nivel local y la gingivorragia a nivel sistémico. 
Las complicaciones registradas fueron el síndrome 
compartimental, necrosis y abscesos con 14 
fasciotomías, tres limpiezas quirúrgicas y cuatro 
amputaciones. Conclusiones: Las mordeduras 
de serpientes tienen tendencia al aumento en el 
HDTC-MSP. La baja mortalidad probablemente 
se debe a la oportuna administración del suero 
antiofídico. Los pacientes continúan acudiendo 
a procedimientos empíricos. Los grupos con 
mayor frecuencia de mordeduras deberán ser 
considerados en riesgo y las autoridades de 
salud deberían enfocar medidas de protección y 
educación en estos.

Palabras clave: Mordedura de serpientes. Costa, 
Epidemiología. Esmeraldas. Ecuador.

Introduction  

Since 2017, the World Health Organization (WHO) 
has reclassified snakebite envenoming among 
the 20 neglected tropical diseases due to its high 
incidence and mortality in tropical countries (1). 
It is estimated that annually there are 5.4 million 
cases, which result in up to 137,880 deaths, as 
well as three times more amputations and other 
permanent disabilities. Although snakebites 
have been reported across all latitudes, they are 
prevalent in the tropical regions of megadiverse 
countries that are developing and have high 
percentages of populations residing in rural areas 
(1).

In Ecuador, the Ministry of Public Health (MSP) 
considers snakebites a health problem because of 
the high incidence, morbidity, and severity they 
represent, which in many cases lead to disability 
or death. Snakebites have been reported in the 
tropical ecoregions of the Coast and Amazon, 
as well as in subtropical regions of the Andean 
provinces (2,3). According to the most recent 
national study covering the period 1998–2007, 
the average annual incidence and mortality were 
11 and 0.5 per 100,000 inhabitants, respectively 
(4). However, the official information provided 
by the Ecuadorian Epidemiological Gazette 
SIVE ALERTA of the MSP is limited in data 
(5). Therefore, studies based on clinical-
epidemiological data generated from hospitalized 
patients at local, regional, and national levels are 
required.

Ecuador is located in the northwest of South 
America, below the equatorial line (0°), which 
places it within the torrid zone. Approximately 
64% of the continental territory contains 
subtropical and tropical ecosystems in both the 
Coast and Amazon regions, which are divided 
by the Andes mountain range. Administratively, 
Ecuador is divided into 24 provinces, including 
the insular Galápagos. Seven provinces are located 
in the Coast, including Esmeraldas; six in the 
Amazon; and ten in the Andes. The tropical and 
subtropical regions provide favorable conditions 
within various dry and rainy tropical ecosystems 
for the development of diverse snake species. 
Approximately 230 snake species, including 35 
venomous ones, have been described in Ecuador 
(2).

At the national level, according to the 
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Epidemiological Gazette (SIVE ALERTA of the 
MSP), 1,450, 1,431, 1,489, and 1,438 cases were 
reported in 2017, 2018, 2019, and 2020, respectively. 
Of these, 708 (49%), 650 (50%), 772 (52%), and 
730 (51%) cases were recorded in the Coast region, 
which were reported in 22 of the 24 provinces, 
including cases in the subtropical regions of the 
Andean provinces (5). In 2020, the Coast was the 
most affected region, with the provinces of Manabí 
and Esmeraldas reporting the highest number of 
cases: 272 and 126, respectively. Furthermore, it 
was recorded that men (943 cases) and the age group 
between 20 and 49 years (648 cases) were the most 
affected populations. Ten patients died; severity 
was classified as mild in 681 (47.3%), moderate in 
525 (36.5%), and severe in 232 (16.1%) cases. The 
epidemiological weeks with the highest case counts 
ranged from week 7 to week 20, which corresponds 
to mid-February to mid-May (5). The only clinical-
epidemiological study conducted in the province of 
Esmeraldas analyzed 107 cases that occurred over 8 
months in 2014 (6).

Nationally, the snakes causing the greatest number 
of accidents belong to the family Viperidae, 
especially Bothrops spp., locally known as “equis,” 
and Lachesis, known as “verrugosas,” which induce 
hemorrhages and/or tissue necrosis that can lead to 
amputations (2,7). Snakes of the genus Micrurus 
from the family Elapidae are present in both the Coast 
and Amazon and are known as “corals”; they cause 
neurotoxicity that leads to death by paralysis of the 
respiratory muscles, although their bite prevalence is 
only 1% (2,8).

The antivenom serum used in Ecuador is imported 
from Costa Rica and is polyvalent against Viperidae 
snakes but ineffective against Micrurus snakes. It is 
available free of charge at primary care health centers 
and hospitals located in tropical and subtropical 
regions. The MSP recommends immediate 
administration of antivenom serum following a 
Viperidae bite. The WHO, MSP, and other health 
institutions contraindicate empirical practices such 
as tourniquets, cutting, suction of the bite, and home 
remedies, which can generate complications or 
delays in medical attention (2,9).

Snakebites in Ecuador are mandatorily reported 
to the National Directorate of Epidemiological 
Surveillance - MSP and are recorded weekly in the 
epidemiological gazette through SIVE-ALERTA 
with the International Classification of Diseases 
code ICD-10 T63.0 (5). Patients must be admitted 

for observation, severity classification, management 
at primary care centers, or referral to more 
complex hospitals. Upon emergency admission, the 
physician completes the “Clinical-epidemiological 
record for ophidian accidents or snakebites,” and 
during hospitalization, antivenom administration 
and discharge status are recorded in the clinical 
history (2). The purpose of this research, which is 
based on a retrospective review of data recorded 
in epidemiological forms and clinical histories of 
patients admitted to the Provincial Hospital “Delfina 
Torres de Concha” located in the city of Esmeraldas 
(2017–2020), is to highlight epidemiological and 
clinical aspects that will serve to delineate the reality 
of ophidian accidents over the last four years, with 
the aim of informing health authorities about the 
epidemiology, clinical features, and identified risk 
factors in order to provide comprehensive care to 
the affected population. Hospitalizations occurring 
after 2020 were not analyzed due to irregularities in 
record-keeping during the COVID-19 pandemic.

 Materials and methods
The "Delfina Torres de Concha" Southern Provincial 
General Hospital (HDTC-MSP), a public second-
level facility, provides care in four basic specialties—
General Surgery, Internal Medicine, Pediatrics, and 
Gynecology-Obstetrics—along with intensive care 
services, emergency attention, and referrals for 
complex cases. This institution serves the northern 
region of Esmeraldas Province, located in the Coastal 
Region of Ecuador (Figure 1).
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Figure 1. Political map of Esmeraldas Province, 
which borders Colombia to the north and the 
Pacific Ocean to the west. The province is divided 
into seven cantons. The map illustrates the number 
and percentage of the origin, by canton, of the 191 
patients analyzed in this study. The HDTC-MSP 
is located in the city of Esmeraldas (yellow star). 
The province has a humid tropical climate, with 
an average annual temperature of 24.5°C and year-
round rainfall, peaking between December and June. 
Esmeraldas forms part of the Chocó macrorregion, 
which is recognized globally as a biodiversity hotspot 
(https://es.climatedata. org/america-del-sur/ecuador/
provincia-deesmeraldas/ esmeraldas-2961/).

Study Design, Population, and Sample

This was a cross-sectional epidemiological study 
that retrospectively analyzed data obtained from 
the “Clinical-epidemiological form for ophidian 
accidents or snakebites” and from the medical 
records of all patients admitted with a diagnosis 
of venomous snakebite (ICD-10 T63.0) during the 
period from 2017 to 2020 (four years).

Data Collection

The data recorded and analyzed included: geographic 
variables (urban or rural locality, canton, and 
province where the bite occurred); sociodemographic 
characteristics (age, sex, self-identified ethnicity, 
occupation, and educational level); type of snake 
involved (“equis” = Bothrops spp. or Bothriopsis 
spp., “pudridora/verrugosa” = Lachesis spp., “coral” 
= Micrurus spp.); temporal data: month and climatic 
season of the bite; pre-hospital care: time to hospital 
arrival, first aid and treatments received before 
hospital admission (antivenom administration, 
suction, immobilization, local cold application, 
tourniquet, incisions or cuts, or none), and whether 
a shaman/healer was consulted; clinical information: 
anatomical site of the bite, severity level (mild, 
moderate, or severe), clinical manifestations (local 
and systemic), complications, surgical procedures, 
and discharge condition (survival or death). Due 
to the absence of epidemiological forms in seven 
patients, certain variables were assessed in 184 cases 
(see Table 1).

Statistical Analysis and Ethics

Data were independently entered by two individuals, 
stored in Excel, and analyzed using the R 
programming language. Categorical variables were 

expressed in absolute frequencies and percentages. 
Associations between variables were assessed 
using the Student’s t-test, ANOVA, and Chi-square 
test, depending on variable type, with statistical 
significance set at p < 0.05. This study was approved 
by the Human Research Ethics Committee of 
SOLCA (Authorization No. 2.084.630).

Results
Prevalencia total y distribución geográfica

Overall Prevalence and Geographic Distribution

A total of 191 patients with the diagnosis ICD-10 
T63.0 were hospitalized over the four-year study 
period. The annual prevalence was 24 (13%), 21 
(11.4%), 58 (31.5%), and 81 (44.8%) cases for 
2017, 2018, 2019, and 2020, respectively (Table 
1 and Figure 2). Bothrops spp. was identified in 
107 out of 184 cases (58.2%), while the remaining 
patients were unable to identify the snake species. 
One patient (0.9%) died in 2017. The cantons from 
which most cases were referred to HDTC-MSP 
were Quinindé and Esmeraldas, accounting for 94 
(49.2%) and 39 (20.4%) cases, respectively (Table 
1 and Figure 1). The highest numbers of snakebite 
admissions occurred in October (n = 25; 13.1%) 
and May (n = 21; 10.9%). During the rainy season 
in Esmeraldas -December through June- 99 cases 
(52%) were recorded (Figure 2).
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Figure 2. Statistics on patients admitted due to 
snakebite at HDTC-MSP, Esmeraldas-Ecuador, 
2017–2020: (A) case count and severity by year, 
(B) sex and age groups, and (C) case count by 
month over the four-year period. Bar graphs and 
timeline numbers represent the count of each 
category (severity in panel A, sex in panel B, and 
monthly case count and corresponding percentage 
in panel C).

Sociodemographic Characteristics

Table 1 and Figure 2 display the numerical and 
percentage distribution by sex, age group, place of 
residence, educational attainment, and occupation. 
The median age was 25 years, ranging from 0 to 
78.

Envenomation Severity, Clinical Manifestations, 
and Complications

The distribution of severity levels is summarized 
in Table 1 and Figure 2. Figure 3 illustrates the 
most frequent anatomical sites of the bites, while 
Figure 4 shows the frequency of local and systemic 
symptoms. Complications were reported in 23 
patients: compartment syndrome (15), necrosis 
(6), and abscesses (2). Two of the 184 cases (1%) 
experienced allergic reactions to the antivenom, 
which were successfully managed with H1-
antihistamines in accordance with MSP guidelines 
[2]. The reported complications align with findings 
by Jiménez [16], who identified local infections 
(60%), necrosis (20%), and compartment syndrome 
(6.6%) as the most frequent. These complications 
are attributed to the proteolytic and hemorrhagic 
effects of Viperidae venom.

Figure 3. Anatomical sites of snakebites. Lower 
limbs were the most commonly affected areas 

(cumulative = 126/181 [69.6%]). Three patients 
presented bites on both upper and lower limbs, 
bringing the total to 184 cases.

Figure 4. Numerical and percentage distribution of 
local and systemic symptoms/signs. (A) A total of 
464 local symptoms/signs were reported, and (B) 
174 systemic symptoms were recorded. Localized 
edema and pain were the most frequent local 
symptoms, while hemorrhage and nausea-vomiting 
predominated among systemic signs. Creagh et al. 
(2015) reported similar findings—pain in 100% of 
cases and edema in 85%. Hemorrhages are related 
to Viperidae toxins, which cause consumption 
coagulopathy and increase the risk of bleeding.

Time to Hospital Arrival and Antivenom 
Treatment

Table 1 summarizes the time elapsed between the bite 
and hospital arrival. All patients received antivenom 
therapy during hospitalization. Two patients 
developed allergic reactions to the serum. Figure 
5 presents the number and percentage of empirical 
treatments and surgical procedures performed.
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Figure 5. Empirical procedures and surgical 
interventions performed (2017–2020). (A) A total 
of 85 empirical treatments were registered, with 
the use of tourniquets and snake bile concoctions 
being the most frequent. (B) Among 25 surgical 
interventions, fasciotomy, amputation, and surgical 
debridement were the most commonly performed 
procedures.

Statistical Associations

Associations were examined between 
envenomation severity and other variables (Table 
1). No statistically significant differences were 
found in relation to age, sex, or ethnicity. However, 
significant associations were identified with 
area of residence, year of admission, canton of 
occurrence, and time to hospital arrival (p < 0.05). 
No significant differences were found between 
hospitalization duration and age group (F = 0.003, 
p = 0.959), sex (F = 0.018, p = 0.893), ethnicity (F 
= 0.167, p = 0.684), or severity level (F = 2.521, 
p = 0.083).

Discussion
The 191 cases admitted over four years (2017–
2020) at HDTC-MSP reveal an increasing trend 
in the last two years: 24 cases in 2017 compared 
to 81 in 2020 (42.4%). However, at the national 
level, there is little variation in annual incidence, 
with cases ranging between 1,431 and 1,489 
during the study period (5). This increase may 
be attributed to factors such as: greater human 
intrusion into mountainous areas and deforestation 
for subsistence farming, higher snake population 
density, and/or improved surveillance and 

healthcare access in rural areas facilitated by better 
road and digital infrastructure. Therefore, we 
recommend conducting specific local and cantonal 
studies to validate these hypotheses.

The national study based on official data from the 
Ministry of Public Health (MSP) identified the 
Coastal region as having the highest prevalence of 
snakebite incidents, a finding consistently supported 
by MSP records over the last four years (4). The 
HDTC-MSP, the setting of this study, is located in 
the coastal province of Esmeraldas. Our findings 
corroborate the high prevalence reported in 2014 for 
this province, where 107 cases were recorded over 
eight months (6). Notably, this study is strengthened 
by its analysis of clinical data, complications, and 
antivenom use—variables not previously reported 
in national surveys (4,6). In line with WHO (2019) 
guidelines, our findings confirm that snakebite 
envenoming is a public health issue, primarily 
affecting rural populations in tropical regions (9).

Only one death (0.9%) was reported over the four-
year period, which aligns with the low case fatality 
rate observed nationally and in other Ecuadorian 
studies (2,4,7,10,11). In 2020, the MSP reported 10 
deaths (0.7%) out of 1,438 cases nationwide (5). This 
low mortality may be attributed to: 1) timely and 
effective clinical management and the availability 
of polyvalent antivenoms at this and other referring 
hospitals and health centers; 2) the strategic 
placement of primary healthcare facilities in rural 
endemic areas; 3) efficient importation of antivenom 
from Costa Rica and its adequate distribution—
although local production is strongly recommended 
(12,13,4); 4) the implementation and dissemination 
of the national clinical protocol for snakebite and 
scorpion sting management (2), which includes 
stratified algorithms for various healthcare levels and 
severity grades; 5) the inclusion of tropical medicine 
in Ecuadorian medical school curricula; 6) improved 
road infrastructure in rural regions; 7) healthcare 
personnel's expertise in managing snakebite 
cases; and 8) enhanced digital communication 
between patients, physicians, and health centers. 
Nevertheless, underreporting—particularly in the 
Amazon region—must be considered (4). Between 
1996 and 2000, the mortality rate in the Amazonian 
region reached 2.9% (14), likely due to the scarcity 
of healthcare services in that area.

This study documented complications and surgical 
interventions, likely due to the high proportion 
(82%) of patients admitted with moderate or severe 
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envenomation. Additionally, 8.2% of patients 
arrived at the hospital more than 72 hours post-
bite; the fatality occurred within this subgroup. 
We observed a statistically significant association 
between hospital presentation time and severity, 
suggesting that care within the first six hours may 
reduce progression to complications and need for 
surgical intervention. No significant association was 
found between length of hospital stay and severity (F 
= 2.521, p = 0.083), which we attribute to effective 
inpatient management. We found no significant 
correlation between envenomation severity and 
prior consultation with shamans or use of traditional 
remedies.

Moderate and severe cases accounted for 82% 
of our sample, whereas nationally, mild cases 
predominate at 52.4% (2,5). This discrepancy may 
reflect selection bias, as this study was conducted 
at HDTC-MSP—a provincial referral center for 
complex cases. Milder cases are typically managed 
at primary healthcare centers and cantonal hospitals, 
per MSP guidelines (2). Accordingly, reports from 
first-level care centers show higher proportions of 
mild cases and lower proportions of severe cases. 
For example, studies from Zamora Chinchipe, rural 
areas in northwestern Pichincha, and other coastal 
cantons report severe case rates of only 2%, 16.6%, 
and 6.8%, respectively (3,7,15).

Surgical procedures included 14 fasciotomies 
and 4 amputations. López D (2013) indicates that 
compartment syndrome necessitates fasciotomy. 
Jiménez J (2017) asserts that 1–8% of complicated 
snakebite cases require amputation due to tissue 
loss and necrosis. These are the most serious 
complications, leading to permanent disabilities 
(9), and were observed in patients who received 
inappropriate wound care, used tourniquets, and 
received delayed antivenom administration, as 
emphasized by Gualán S (10).

This study identified several potential risk factors:

1.	 Occupation: Farmers and students were 
the most affected groups. Agriculture is the main 
occupation for 65% of rural Ecuadorians (18), who 
often spend 8–12 hours daily in fields, pastures, 
and plantations. This occupational risk is widely 
recognized in the literature (2,4,6,9,11). Students 
are at risk while traversing vegetation-rich areas to 
reach school. These results align with a previous 
study in Esmeraldas, where 66.4% of cases 

involved farmers and 17.8% students (6). Farming 
and livestock activities are predominantly performed 
by young adult males. Snake habitats—particularly 
mountainous areas and croplands—are rich in rodents 
and frogs, which are their primary prey (9,19).

2.	 Rural residence: Represented a significant 
risk factor (72.3%; p < 0.05), consistent with prior 
studies (6,9,11). However, 27.2% of bites occurred 
in urban zones. Snakes may enter urban areas in 
search of food; small towns intersected by rivers 
and forested ravines often host rodents feeding on 
garbage. Informal interviews with urban victims 
revealed that many bites actually occurred in rural 
properties. Thus, we recommend adding a question to 
the MSP epidemiological form to record the precise 
geographic location of the bite incident.

3.	 Sex: Males predominated (71.7%), which 
aligns with Creagh et al. (75.7%) (15) and the national 
data (sex ratio of 1.75:1 in favor of males) (4), as 
well as reports from the coastal zone-5 of Ecuador 
(7). In 2020, 948 of 1,355 cases (70%) nationwide 
involved men (5). This trend is likely due to male 
involvement in farming and nocturnal hunting 
activities—periods when snakes are most active. No 
significant association was found between sex and 
severity (Table 1).

4.	 Age: The age groups 11–20 and 0–10 years 
reported the highest number of bites (52 and 32 
cases, respectively), similar to findings by Vélez 
et al. (7). These groups include schoolchildren and 
economically productive young adults. No statistically 
significant association was found between age group 
and severity. A prior study in Esmeraldas (6) reported 
more cases in the 20–49 age group, possibly due 
to incomplete year-round data that excluded the 
school season. Nationally, men aged 10–54 are most 
frequently affected, while the 25–34 age group is the 
most affected when both sexes are considered (4). 
In 2020, the 20–49 age group represented 48% of 
national cases (5).

5.	 Body region affected: The lower limbs 
were most commonly involved (69.6%). A study 
in northwestern Pichincha reported 80% of bites 
affecting upper and lower limbs (3,15). Preventive 
recommendations include the use of high rubber or 
leather boots for agricultural and livestock work and 
while walking through snake-endemic trails. Leather 
gloves are also advised during grain collection (e.g., 
coffee and corn).
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6.	 Educational level: Although 69.1% of victims 
had only primary education, we believe that schooling 
per se is not a risk factor; rather, it reflects the fact 
that individuals with lower educational attainment 
are more likely to engage in agricultural work and 
live in rural areas (20).

7.	 Traditional practices and delayed treatment: 
The absence or delay in antivenom administration 
and the use of traditional remedies should be 
considered risk factors for severity, complications, 
and amputations. A total of 69 out of 184 patients 
received antivenom before arriving at HDTC-MSP, 
demonstrating its availability at lower-level facilities. 
All patients received antivenom either upon arrival 
or during hospitalization. However, the use of 
traditional remedies—e.g., tourniquets, snake bile, 
etc.—and shaman visits (reported in 20% of cases) 
remain common. These practices reflect a lack of 
public health education and strong cultural traditions. 
We recommend public education campaigns in 
native languages and mass media, such as television. 
Continued medical education in tropical medicine 
and dissemination of MSP protocols to healthcare 
providers in endemic regions is also crucial, as some 
hospitals do not strictly adhere to official protocols 
(21).

8.	 Rainy season: Although several studies 
consider the rainy season a risk factor (2,4,6), our 
study did not find significant seasonal differences. 
Most cases occurred in October (13%), May (11%), 
and March (10%) (Figure 2). The peak in May aligns 
with findings by Creagh et al. (6). Rain may increase 
risk by forcing snakes out of their flooded shelters 
(4).

9.	 Regarding ethnicity: Afro-Ecuadorians 
represent the predominant ethnic group in the 
province of Esmeraldas, accounting for 51% of the 
population (20,22). However, in this study, mestizos 
were the most affected group. Ethnicity was self-
reported, with mestizos comprising 86.4% of 
cases. Most patients were referred from the canton 
of Quinindé, which has a higher proportion of 
mestizo and Indigenous (e.g., Chachi communities) 
populations. Conversely, referrals from cantons with 
predominantly Afro-Ecuadorian populations—such 
as Borbón and Limones—were less frequent.

10.	 Snakes of the genus Bothrops spp. were 
identified as the aggressor in 107 out of 184 cases. 
Other studies have reported Bothrops spp. as the 

causative species in 100% and 55.6% of cases, 
respectively (6,7). The remaining patients were 
unable to identify the snake involved, likely because 
most bites occur at night, and the snake often escapes 
quickly. Although coral snakes are present in the 
study region, no cases were reported. National data 
indicate that Micrurus species are responsible for 
only 1% of snakebites (2). In our study, the absence of 
neurotoxic symptoms confirms that no envenomation 
by this genus occurred (8).

Finally, we recommend the implementation of 
digital infrastructure that would facilitate easier and 
more accurate access to clinical information for all 
hospitalized patients. Additionally, we urge national 
authorities to ensure the continuity and completeness 
of weekly epidemiological reports via digital 
platforms such as SIVE-ALERTA, as some weeks 
currently lack any published reports (23).

The prevalence of hospitalizations due to snakebite 
envenomation at this hospital showed an increasing 
trend during the final two years of the study, which 
may reflect a growing demand for antivenom 
procurement and hospital care. Moreover, the year-
round incidence of cases suggests that healthcare 
personnel should maintain a state of continuous alert. 
The hemorrhagic and proteolytic symptoms typical 
of Bothrops spp. envenomation underscore the need 
for the provincial hospital, canton-level facilities, 
and local health centers in Esmeraldas Province to 
consistently stock polyvalent antivenoms. Ideally, 
these should be locally manufactured to reduce costs 
and streamline customs procedures.
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