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Animal Bites and Stings in a University Health Service: A 10-Year Study on Cases, Treatment, and Outcomes    

 Abstract  
Introduction: Animal bites and stings constitute a significant environmental emergency worldwide. It involves an exposure to toxin from a venomous source, mainly snake bites and insect stings.    
Objective: To evaluate the spectrum, clinical profile and factors influencing the outcome of patients with animal bites and stings seen in our University Health Service.  
Methodology: Using a retrospective design, eligible patients were purposively recruited. Data collection was done using a structured form comprising sections on each participant’s baseline information, clinical history of bite/sting, severity of envenomation, treatments and outcomes. The data were extracted from patients’ files over a ten-year period. Descriptive and inferential analyses were done; p <0.05 was considered significant.   
Result: A total of 15,290 patients were admitted during the study period. Thirty-nine (0.26%) persons with bites and stings were recruited; their mean (SD) age was 28.8(13.2) years. On further analysis of 30 participants, snake bites were the commonest, 22(73.2%); followed by scorpion stings 3 (10.0%).  Dog bites 2 (6.7%) and cat bite 1 (3.3%) were less common. Local site effects that frequently occurred were swelling, 11(36.7%) and bleeding, 7(23.3%). Most bites or stings were not provoked, as reported by 28(93.3%) of participants. Thirteen (43.3%) participants had moderate envenomation while 12(40.0%) were severe. Treatments included anti-venom infusions and tetanus toxoid injection. Twenty (66.7%) participants were referred. Demographic factors did not influence the outcome of participants (p>0.05).   
Conclusion: Animal bites and stings occurs in University community with variable severity. There is a need for health education on prevention and appropriate first aid care. Also, an enhanced capacity for envenomation treatment in University Health Services is desirable.
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Introduction
Animal bites and stings constitute a significant environmental emergency worldwide, accounting for about 1-2% of all visits to emergency departments. A majority of animal bites are inflicted by dogs (80-90%,) and cats (5-15%) (1). Foxes and bats can also cause bite injuries when inappropriately exposed to humans. A bite can be associated with infections and envenomation which refers to exposure to toxic substance from a venomous source, especially snakes and insect stings (2). Snakebite is a leading cause of morbidity and mortality in all age groups if appropriate treatment is not promptly administered, with the World Health Organization reporting around 5.4 million snake bites yearly, 2.7 million cases of envenomation from these bites, over 100,000 deaths annually, and around three times as may amputations and permanent disabilities (3). Meyers and Tadi (4) in 2022 noted that 7,000 snakebites occur in the United States yearly, notably contrasting with findings from Suraweera et al (5) in a national study, which discovered that about 1.2 million snakebites occurred between 2001 and 2014 in India, averaging about 58,000 per year. Several studies have found that snakebites due to Viperidae were the leading cause of death among affected individuals in Africa 5, 6, 7). Nduagubam et al (8) in Enugu, Eastern Nigeria and Fadare et al (9) in Kogi, Northern Nigeria reported a high incidence of complications among patients with snakebites, often worsened by late presentation to health facilities and harmful prehospital care of the patients (8, 9). 
The clinical features of snakebite include local effects such as burning pain, ecchymosis, petechiae and bullae, as well as systemic toxicity like hepatoxicity and neurotoxicity (10). These manifestations have been adapted for grading the severity of envenomation from grade 0 (no envenomation) to grade 4 (severe systemic envenomation) (11). Low grade envenomation is commoner in the literature. Yang et al (12) reported that 81% of patients in their study had mild snakebites, as characterized by the snakebite severity scale, similar to findings by Gouda et al (13) in Egypt, which showed that 64% of snakebites were non-venomous. Ghasempouri et al (14) in India reported that only 13% of their participants had severe systemic manifestations that necessitated Intensive Care Unit admission. The progression in severity of envenomation is sometimes related to whether the bite is provoked or not, as well as inappropriate pre-hospital care and late presentation. Scorpion stings, bee stings and spider bites can also be palpably distressing to patients with attendant risk of anaphylaxis unless effective supportive and prophylactic therapies are promptly instituted (15, 16). Moreover, canine bites constitute nearly 1% of injury related emergency department visits especially among children; besides antibiotic therapy, they must be thoroughly assessed and offered booster tetanus and rabies prophylactic vaccination (17,18).
Sub-optimal management of envenomation can lead to severe systemic complications. Some previously practiced first-aids for persons with snakebites and scorpion bites have been shown to be ineffective and potentially deleterious to patients’ health (19). Use of tight tourniquets, pressure bandaging, incisions, suctioning, native herbs, alcohol application and elevation of affected limbs can lead to tissue damage and dissemination of snake venom (20). Russell et al (21) in Ohio found that scarification and tourniquet use were poor prognostic factors in patients with snakebites. In addition, such ineffective therapy can lead to a delay in the administration of antivenin and other effective care. Abhulimen-Iyoha et al (22) in Benin City opined that patients with snakebites who presented late to the Children Emergency Room were more likely to develop severe complications such as disseminated intravascular coagulopathy, necrotizing fasciitis and compartment syndrome, usually requiring surgical interventions. Other severe systemic complications associated with envenomation include rhabdomyolysis, neurotoxicity and respiratory failure but they can be averted by specific antivenom therapy and relevant supportive care (1, 10).
Considering the foregoing and the thought that general education does not always translate to health awareness and prevention of environmental hazards, we evaluate the burden of envenomation seen in the health services of our University campus. We hypothesize that prehospital care and first-aids received by the patients may impact their outcome.  
 
Methods 
Study Area and Participants
The study took place at the University of Benin, Department of Health Services, Ugbowo campus, Benin City, Edo State, Nigeria.  The study involves reviewing the clinical data of all patients with envenomation managed in the preceding ten-year period, January 2014 to December 2023 at the University of Benin Health Centre.  Benin City is the Capital of Edo State in the South-South geopolitical Zone of Nigeria. It is a cosmopolitan city, situated in the rainforest belt 122 metres above sea level with an estimated population of 1,147,188.
Subjects: All patients who presented with complaints of bites and stings at the University health centre during the period under review (January 2014 – December 2023). 
Inclusion criteria: Presenting complaints of animal bites, snakebites, scorpion sting, hymenoptera (bee, wasp, fire ant) sting and other features of envenomation. 
Exclusion Criteria: Patients without a clinical diagnosis of animal bites or envenomation. 
Study design: This study adopted a retrospective design.
Sample size and Sampling Techniques: The is a total population study of all eligible patients seen at the University Health Centre during the 10-year   period under review. Participants were purposively selected from the clinical record of the Health Centre. 
Data Collection: This was done using a structured data collection form comprising sections on each participant’s baseline information, clinical history of bite/sting, severity of envenomation, treatments and outcomes. This form was used to extract data from patients’ case notes. 
Statistical Analysis: The data was analyzed using SPSS version 26.0 statistical software for Windows (IBM, Armonk, N.Y., United States). Frequencies and percentages of types and severity of envenomation, socio-demographic features and other categorical variables was calculated. Chi-square was done to detect significant difference between proportions. Multivariate analysis was done where applicable. The level of significance of each test was set at p < 0.05. 

Ethical consideration
Ethical clearance was obtained from the Research and Ethical Committee (REC) of the College of Medicine, University of Benin (CMS/REC/2024/606). Data collection form was coded (without names) to ensure confidentiality. 






Results
Baseline Characteristics of the Participants
Altogether, 15,290 patients including 39 (0.26%) persons with envenomation were admitted at the University Health Centre during the study period. Among the 39 patients with bites and stings, 9 persons were excluded from further analysis due to grossly incomplete data on their clinical-demographic features and outcome. The baseline information of the remaining participants (n=30) reveals that there are more females than males, 23 (76.7%) and 7 (23.3%) respectively. The age distribution indicates that the largest group of participants falls within the 21-30 years age range, comprising 13 (43.3%) of the total. This is followed by those aged over 30 years at 9 (30.0%), and those under 20 years at 8 (26.7%). The mean age of the participants is 28.8 years with a standard deviation of 13.2 years. The Bini ethnic group is the most represented, making up 13 (43.3%) of the participants. This is followed by the Yoruba at 11 (36.7%) and the Igbo at 6 (20.0%); Table 1.

Table 1: Baseline Characteristics of the Patients with Envenomation at the University Health Centre (N =30)
	Baseline Information
	Frequency, n 
	Percentage (%)

	Gender
	
	

	Male
	7
	23.3

	Female
	23
	76.7

	Age (Years)
	
	

	<20
	8
	26.7

	21 – 30 
	13
	43.3

	>30
	9
	30.0

	Mean Age ± S.D    = 28.83 ± 13.2

	Ethnic Group
	
	

	Bini
	13
	43.3

	Yoruba
	11
	36.7

	Igbo
	6
	20.0







Spectrum of Envenomation and Clinical Features
Snake bites are the most common type of envenomation among the participants, accounting for 22 (73.2%) of cases. Scorpion stings are the next most frequent at 3 (10.0%), followed by dog bites at 2 (6.7%). Cat bites, and others were rare (3.3% each). The leg was part of the body most commonly affected among the participants (73.3%); see further details on Table 2. Regarding site swelling, 11 (36.7%) of participants experienced swelling, while 19 (63.3%) did not. Of those with swelling, the majority, 9 (81.8%), had localized swelling, and 2 (18.2%) had generalized swelling. Site pain was reported by 21 (70.0%) of participants, with 20 (95.2%) experiencing localized pain and 1 (4.8%) having generalized pain. Bleeding was reported by 7 (23.3%) of participants, while 23 (76.7%) did not experience bleeding

Table 2: Spectrum of Envenomation and Clinical Features of the Participants (N =30)
	Envenomation/Clinical Features
	Frequency
	Percentage (%)

	Spectrum of Envenomation
	
	

	Snake bite
	22
	73.3

	Scorpion sting
	3
	10.0

	Dog bite
	2
	6.7

	Cat bite
	1
	3.3

	Centipede
	1
	3.3

	Unknown
	1
	3.3

	Part of the Body Bitten /Stung
	
	

	Leg
	22
	73.3

	Foot
	4
	13.3

	Arm
	1
	3.3

	Eyes
	1
	3.3

	Finger
	1
	3.3

	Both upper and lower limbs
	1
	3.3

	Site Swelling
	
	

	Yes
	11
	36.7

	No
	19
	63.3

	Site Pain
	
	

	Yes
	21
	70.0

	No
	9
	30.0

	Bleeding
	
	

	Yes
	7
	23.3

	No
	23
	76.7



.
Setting and Pre-Hospital Care of the Bites and Stings
Concerning the setting of the bites and stings, 16 (53.3%) of the incidents occurred at school, 11 (36.6%) at home, 2 (6.7%) on the road, and 1 (3.4%) at work; Table 3. The time of occurrence was most frequently in the morning, accounting for 13 (43.3%) of cases, followed by night at 11 (36.7%) and afternoon at 6 (20.0%). Most bites or stings were not provoked, as reported by 28 (93.3%) of participants, while 2 (6.7%) indicated that the bite or sting was provoked. First aid was given to only 2 (6.7%) participants, whereas 28 (93.3%) did not receive any first aid.

Table 3: Setting of the Envenomation and Prehospital Care of the Participants (N =30) 
	Setting/ Prehospital Care
	Frequency
	Percentage (%)

	Location
	
	

	School
	16
	53.3

	Home
	11
	36.6

	Road
	2
	6.7

	Work
	1
	3.4

	Time of occurrence
	
	

	Morning
	13
	43.3

	Afternoon
	6
	20.0

	Night
	11
	36.7

	Was the bite provoked
	
	

	Yes
	2
	6.7

	No
	28
	93.3

	Prehospital care
	
	

	Yes
	2
	6.7

	No
	28
	93.3











Severity of Envenomation and In-Hospital Care of the Participants
Regarding the severity of envenomation, 12 (40.0%) of participants were categorized as severe, 13 (43.3%) as moderate and 5 (16.7%) as mild.  Among those with complications, 9 (75.0%) had cellulitis, 2 (16.7%) had allergic reactions, and 1 (8.3%) had red eyes; see Table 4. Ten (33.3%) participants were admitted to the University Health Centre, while 20 (66.7%) were referred to a nearby tertiary health facility. Of those admitted at the health centre, 3 (30.0%) received anti-venom infusion, and 7 (70.0%) did not. All 10 (100.0%) received tetanus toxoid injections and anti-tetanus serum was given to 1 (10.0%) participant. All admitted participants (100.0%) received antibiotics, 9 (90.0%) received analgesics, and 6 (60.0%) received steroids. Blood transfusion and surgical procedures were both performed on 1 (10.0%) participant each; Table 5. None of the admitted participants received the anti-rabies vaccine.

Table 4: Severity and Complications of Envenomation among the Participants
	Severity/ Complications
	Frequency (n)
	Percentage (%)

	Severity
	
	

	Mild
	5
	16.7

	Moderate
	13
	43.3

	Severe
	12
	40.0

	Complications*
	12
	40.0

	Cellulitis
	9
	75.0*

	Allergic Reactions
	2
	16.7*

	Red eyes
	1
	8.3*


*Subsequent percentages denominated on n=12 patients with complications






Table 5: Treatment Given to Participants with Envenomation Admitted at the University Health Centre (n=10)
	Treatment
	Frequency 
	Percentage (%)

	Anti-venom infusion 
	
	

	Yes
	3
	30.0

	No
	7
	70.0

	Tetanus toxoid injection 
	
	

	Yes
	10
	100.0

	No
	0
	0.0

	Anti-tetanus serum 
	
	

	Yes
	1
	10.0

	No
	9
	90.0

	Antibiotics 
	
	

	Yes
	10
	100.0

	No
	0
	0.0

	Analgesics 
	
	

	Yes
	9
	90.0

	No
	1
	10.0

	Surgical procedure
	
	

	Yes
	1
	10.0

	No
	9
	90.0


 

Outcome and Prognostic Factors
The overall outcomes show that 20 (66.7%) participants were referred, while 10 (33.3%) were managed and discharged at the Health Centre. Among those discharged, 9 (90.0%) were stable and 1 (10.0%) was unstable. The mean duration of admission was 1.73 days with a standard deviation of 0.78 days. Regarding prognostic factors associated with survival till discharge among participants, age (p = 0.79), gender (p = 0.37), site swelling (p = 0.99), complications (p = 0.65), and severity of envenomation (p = 0.78) were not statistically significant; Table 6.






Table 6: Factors Associated with Survival till Discharge among Patients with envenomation at the University Health Centre
	Factors
	Discharged
	Χ2
	P-value

	
	Yes
	No
	
	

	Age (Years)
	
	
	
	

	<20
	3 (30.0)
	5 (25.0)
	0.791
	0.787

	21-30
	5 (50.0)
	8 (40.0)
	
	

	>30
	2 (20.0)
	7 (35.0)
	
	

	Gender
	
	
	
	

	Male
	1 (10.0)
	6 (30.0)
	1.491
	0.372

	Female
	9 (90.0)
	14 (70.0)
	
	

	Site Swelling
	
	
	
	

	Yes
	4 (40.0)
	7 (35.0)
	0.072
	>0.999

	No
	6 (60.0)
	13 (65.0)
	
	

	Site Pain
	
	
	
	

	Yes
	3 (30.0)
	6 (30.0)
	0.000
	>0.999

	No
	7 (70.0)
	14 (70.0)
	
	

	Complications
	
	
	
	

	Cellulitis
	4 (40.0)
	5 (25.0)
	1.885
	0.653

	Allergic Reactions
	1 (10.0)
	1 (5.0)
	
	

	Red Eyes
	0 (0.)
	1 (5.0)
	
	

	None
	5 (50.0)
	13 (65.0)
	
	

	Severity
	
	
	
	

	Mild
	1 (10.0)
	4 (20.0)
	0.798
	0.776

	Moderate
	4 (40.0)
	9 (45.0)
	
	

	Severe
	5 (50.0)
	7 (35.0)
	
	





Discussion
This study shows that envenomation is fairly uncommon in the University community, accounting for less than one percent of patients managed during the study period; this may be partly due to the relatively high environmental safety and hygiene measures being practiced on campus, as Carter et al (23) identified clean and tidy environments as the most effective deterrent to snake bites. Nonetheless, prior hospital-based studies have reported reasonably low incidence of envenomation. Sanni et al (24) in Birnin Kebbi and Nduagubam et al (8) in Enugu reported that envenomation accounted for less than one percent of patients managed in their emergency departments. In contrast, Shah et al (25) in Sokoto found a higher incidence of envenomation in their series, with almost 3000 cases in a year, as compared to 126 cases over 12 years, as reported by Aghahowa and Ogbevoen in 2017 (26). Malik and colleagues in Benue also found that envenomation occurred frequently among farmers in their setting, especially during planting seasons (27). 
Snakebite was the leading cause of envenomation among our participants similar to earlier reports. Deikumah et al (28) found that viperidae bites was particularly associated with severe envenomation in their study; however, snake species were not investigated in the index study. A significant proportion of our participants suffered bee sting which can be associated with potentially life-threatening anaphylaxis (16). However, this did not influence the outcome of our participants in this study, perhaps due to ease of access to healthcare within the campus. Animal bite was rare among our participants, highlighting the strict pet control measures within the University campus.  
The severity of envenomation among our participants was significant with a majority of them graded as, at least moderate; this can be related to the volume of venom introduced into the victim during the bite (11). Also, complications especially cellulitis occurred in over one-quarter of the participants but only one participant required a surgical procedure, comparable to some earlier researches in West Africa (29, 30). However, there have been reports of complicated snakebite envenomation that led to limb amputation (30,31). Lower limb was the commonest site of envenomation in our study, similar to findings by Fadare et al (9) and Okumu et al (29) that over half of snakebites occurred on the leg in their studies. The largest proportion of the bites occurred at home reflecting the cold–blooded nature of reptiles, seeking shelter in homes especially during wet seasons (32). Few participants were bitten on the road perhaps due to inadvertent provocation of the snakes; one participant was bitten on multiple body parts but this is relatively uncommon. 
The treatments given to our participants were based on the severity of their envenomation as per standard protocols (21). Few of the participants received first-aids before presentation at the health centre, but this did not significantly influence their clinical course in this study. Several studies (8, 9, 19, 20) found that inappropriate pre-hospital care was associated with complications in their series; such first aids often compromise tissue perfusion or increase toxin dissemination. Wound care, antibiotics and prophylactic anti tetanus vaccination were given to all our participants. Only participants with systemic symptoms or rapid progression of local envenomation effects were treated with anti-venom infusions to minimize the related risk of adverse reactions (33). Few participants received transfusion due to bleeding or evolving coagulopathy. Mubarak et al (34) and Osipov et al (35) opined that disseminated intravascular coagulopathy (DIC) is common in viperidae envenomation but neurotoxicity often occurs due to elapidae snakebites. Nevertheless, none of our participants had paralytic manifestations while on admission. 
The outcomes of our participants were largely favourable, similar to a report by Sanni et al (24) in Birnin Kebbi. Those that were admitted survived till discharge with only one patient remained unstable at follow up. A large proportion of our participants were referred to an affiliated tertiary centre for multi-disciplinary care which is sometimes indicated in the management of envenomation (36). The long-term outcome of referred patients was not explored in this study but envenomation could lead to life-long sequelae such as blindness, limb loss or renal failure (37, 38).
The strength of this study includes the screening of thousands of in-patients’ records managed during the period; this allows the inclusion of participants from various temporal environmental changes that might have occurred on the University campus. Nonetheless the retrospective design was a limitation as well as the relatively small number of eligible participants; this hinders a complete investigation of potential risk factors of envenomation in the setting. 
Conclusion:  animal bites and stings with envenomation occur in University communities. This decade-long review highlights the need to upgrade the capacity to manage envenomation such as snakebites and hymenoptera stings as well as canine bites at the University Health Services. It will be helpful to network with relevant poison control centres in the country to facilitate easy access to specific antivenins at the University health centre.  Moreover, a large multi-centre study evaluating the burden, treatment and outcome of envenomation on campuses is desirable.  

Ethical Approval: Ethical clearance was obtained from the Research and Ethical Committee (REC) of the College of Medicine, University of Benin (CMS/REC/2024/606). Data collection form was coded (without names) to ensure confidentiality.
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