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Objectives: To identify the toxicity profile of snakebites and to assess clinical severity.
Methods: An analysis of all patients admitted to Ngwelezane Hospital’s Emergency Department with a diagnosis of snakebite 
over five years was done. All patients were admitted, assessed and standard haematological and biochemical tests were done. 
Patients were observed for a minimum of 12 hours’ observation.
Results: In total, 879 cases were analysed. Envenomation was identified in over two-thirds of admissions. Cytotoxic snakebites 
accounted for 98% of envenomations. Only four cases of haemotoxic bleeding and five cases of neurotoxicity were admitted. 
Abnormal laboratory indices correlated with severity: INR > 1.5 (odds ratio 2.25, CI 1.12–4.53; p = 0.023), platelets < 100x109/L 
(OR 2.35, CI 1.01– 5.49; p = 0.048), haemoglobin concentration  <  8.0  g/dL (OR 5.68, CI 2.15–15.00; p < 0.001) and leucocyte 
count > 10x109 (OR 3.15, CI 1.89– 5.26, p < 0.001). Children and delays to admission correlated to and were predictors of severity.
Conclusion: Two-thirds of patients who present to hospital with snakebite will have symptoms of envenomation, with the 
overwhelming majority having been bitten by cytotoxic species. Some factors correlate to severity and may be useful for 
anticipating the patient’s clinical course.
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Introduction
Snakebite constitutes a serious and neglected public health 
problem in much of the developing world.1 Of 3 496 species of 
snake identified worldwide as of April 2015,2 approximately 600 
are venomous.3 In South Africa there are some 38 venomous 
species, of which approximately half pose a significant threat to 
humans and a potentially fatal bite.4

There is extensive variability in snakebite from region to region, 
dependent on the range of species locally present, and environmental 
and population factors. Given the variability, however, it is essential 
that experience is reported with reference to a specific area, the 
characteristics of the snake species inhabiting the region, and also 
the specific characteristics of the population of that area.5

In terms of global burden of disease, Southeast Asia carries the 
highest burden, followed by sub-Saharan Africa.6 The difficulty 
inherent in establishing reliable and representative data for sub-
Saharan Africa has been highlighted in a recent meta-analysis.7 
The highest incidence of snakebite in South Africa is in the rural 
north-eastern coastal belt of KwaZulu-Natal. Small local studies 
have suggested an annual incidence of snakebite in north-
eastern parts of the province of 28–96.5 per 100 000.5,8–10 Our 
own recent studies, extrapolated from antivenom utilisation, 
suggest an incidence within this range (manuscript currently 
under review).

The snake species most commonly responsible for serious 
snakebites in KwaZulu-Natal are the puff adder (Bitis arietans), a 
viperid, and the Mozambican spitting cobra (Naja mossambica), an 

elapid. Both produce potent cytotoxic venom. Other snakes 
responsible for severe bites include four elapids with neurotoxic 
venom: the forest cobra (Naja melanoleuca), black mamba 
(Dendroaspis polylepis), green mamba (Dendroaspis angusticeps) 
and snouted cobra (Naja annulifera); species with cytotoxic venom, 
the gaboon adder (Bitis gabonica) and the rinkhals (Hemachatus 
hemachatus) and a colubrid with haemotoxic venom, the 
boomslang (Dispholidus typus).4 Deaths due to snakebite appears 
to be infrequent and the reported mortality from these small 
studies in South Africa is low (0.08–2.67 per 100 000).7

Studies over the past 50  years in KwaZulu-Natal have reported 
similar results with respect to demographics, seasonal distribution, 
bite characteristics, antivenom use and mortality,5,8–11 suggesting 
that little progress has been made in terms of prevention strategies 
or treatment practice over the past few decades, and confirming 
snakebite’s status as a neglected disease.12

We have previously reported our experience of 243 snakebite 
admissions over a year period in 2007–2008.11 We now follow this 
up with a larger study over a five-year period. The purpose of our 
study was to identify the presenting features of snakebites, to 
determine the proportion of envenomation, to assess clinical 
severity, and to identify possible factors that correlate to severity.

Subjects and methods
Setting
Ngwelezane Hospital is the major referral hospital in the 
subtropical north-east of KwaZulu-Natal (Figure 1) and serves 
close to 3 million people. It serves the local population of the 
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Background: To describe the distribution of obesity, hypertension, dysglycaemia and dyslipidaemia (which are risk factors for 
cardiovascular disease) using a Health and Demographic Surveillance System (HDSS) site in western Kenya.
Design: Descriptive cross-sectional population survey.
Setting: Webuye Health and Demographic Surveillance System (HDSS) site in western Kenya.
Participants: Persons aged 18 years and above.
Interventions: Body mass index (BMI), blood pressure levels, fasting blood sugar and fasting lipid profile.
Main outcome measures: Cardiovascular disease risk factors in a rural Kenyan population.
Results: The mean age was 44 years and 57% were female. The distribution of BMI was: mean = 20 kg/m2 (range 24–36); 18.5–
25 kg/m2 = 57%;< 18.5 kg/m2 = 35%.
Distribution of blood pressure levels: Normal in 40%; pre-hypertensive 40%; hypertension stages 1 and 2 was 13% and 8% 
respectively. Nearly all affected were unaware of their elevated blood pressure.
Impaired fasting glucose was found in 4.5% while 6.5% were diabetic.
Fasting serum lipid profile was normal in over 85% of the population.
Conclusions: This rural population had low BMI with 92% having a BMI below 25  kg/m2 and about 20% of them being in 
hypertension stage 1 and 2 and nearly all unaware of it. Despite the majority having below normal BMI, it was noted that rates of 
hypertension increased with increasing BMI. There was significant presence of dysglycaemia but not dyslipidaemia.

Keywords: cardiovascular disease, dysglycaemia,  dyslipidaemia, rural adult population, Webuye Health and Demographic 
Surveillance Systems site

Introduction
Obesity and hypertension are well-documented risk factors for 
cardiovascular disease (CVD), and a growing cause of morbidity 
and mortality in low- and middle-income countries. Obesity as 
diagnosed by body mass index, waist circumference and waist–
hip circumference is associated with increased CVD risk.1−3 In 
sub-Saharan Africa (SSA), it has been documented that 
overweight and obesity are on the rise and could reach epidemic 
proportions in the near future.4 Central obesity has been 
associated more with type 2 diabetes and possibly increased 
CVD than general obesity.5 It has been observed that the 
prevalence of central obesity in Africa is higher among women 
than in men in contrast to findings from high-income countries 
where it is the same across genders.6 In SSA obesity is reported to 
be most prevalent among urban middle-aged women.7

Hypertension has been documented as the commonest risk 
factor for cardiovascular-related morbidity and mortality 
globally.8 Studies conducted in SSA show that the burden of 
hypertension is higher than in other parts of the world.9,10 It is 
also the most frequently observed CVD risk factor in both urban 
and rural communities in this region.11

The estimated prevalence of hypertension in the different 
Kenyan ethnic groups ranges from 6% to 24%.12−15 The lower 
prevalence is among the rural populations. It has also been 
demonstrated that the socioeconomic position (material 

resources and highest level of education) of the individual 
provided different aspects of protection as well as risk.16

Studies in SSA have reported diabetes prevalence ranging from 
1% to 12% in different countries.18 Systematic reviews on the 
prevalence of diabetes and impaired glucose tolerance (IGT) 
reported equal prevalence in men and women in Eastern, Central 
and Southern Africa with slightly higher impaired fasting glucose 
(IFG) in men than women of Eastern and Southern Africa. The 
average prevalence of diabetes and IGT in SSA is reported as 6% 
and 5% respectively.19

The national prevalence of diabetes in Kenya was estimated at 
5% by the International Diabetes Federation (IDF) 2011.20 
Different studies in different communities have reported 
different prevalence.21−23 One study in Western Kenya reported a 
prevalence of 8% in a neighbouring rural population.24

Dyslipidaemia is an abnormal lipid profile that is evidenced by 
any or all of the four (elevated levels of total plasma cholesterol, 
low-density lipoprotein cholesterol, triglycerides and reduced 
levels of high-density lipoprotein cholesterol).25−29 Through 
atherosclerosis, dyslipidaemia is a well-documented risk factor 
for CVD. Data on the prevalence of dyslipidaemia in sub-Saharan 
Africa (SSA) are scanty, although more studies on cardiovascular 
disease risk factors in low- and middle-income countries (LMICs) 
have been documented in the last decade than in the preceding 
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