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Introduction 

According to the World Health Organization (WHO) and Food 
and the Agriculture Organization (FAO), pesticide poisoning 
accounts for the highest numbers of poisoning morbidity and 
mortality worldwide [1]. Most pesticide poisoning occurs in Low and 
middle-income countries (LMICs) countries where these chemicals 
are extensively used in agriculture [1]. The global incidence of 
pesticide poisoning has been estimated at between 1 million and 5 
million victims per year with 300,000 lethal cases [1]. The relative 
ease of accessibility to organophosphate based pesticides can be 
partly blamed for the high incidence of organophosphate poisoning 
in LMICs. For example, whereas in high-income countries access 
to organophosphate containing pesticides are mainly restricted  

 
to large-scale farming in low-and-middle income countries these 
chemicals are more easily accessible to subsistence farmers and 
are more likely to be kept in homes [2]. A recent study in China 
found that in 65% of suicides in which pesticides were used had 
been stored in the home [3]. Most African countries, including the 
Republic of Botswana, continue to face challenges in the effective 
prevention and control of pesticide poisoning due to lack of 
reliable epidemiological data [3]. In developed countries, data can 
be derived from many different sources, such as coroner’s office, 
hospital records and poison information centre (PIC) records, 
as these are considered the most reliable sources of information. 
However, these are limited by inherent biases and, PICs are non-
existent in most developing countries [3-5]. Episodes of mass 
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poisoning due to organophosphates have been reported in Pakistan 
and India (25-27). The actual incidence and spectrum of acute 
poisonings in Botswana are unknown as no studies have been 
conducted. Attempts to deal with such cases are often sporadic 
and uncoordinated due to lack of data on which to base firm 
decisions that may reduce morbidity and mortality from poisoning. 
Information received from the Botswana Police Service on reported 
fatal cases of human pesticide poisoning show that methomyl is the 
most encountered pesticide (Figure 1). A few cases of poisoning 
by Ethion pesticide have also been reported. The information also 

reveals that accidental poisoning was reported more commonly 
than intentional poisoning and that poisonous exposures were 
more common in adults than children. We report a case of multiple 
casualties due to ethion pesticide poisoning in Botswana. Even 
though methomyl pesticide poisoning is the most reported cause 
of death, this case is unique due the high number of people who 
died in just one incident when compared to previous methomyl 
cases where, multiple casualties have never been reported per case 
(Figure 1).

Figure 1:  Comparison of reported pesticide poisoning mortality cases in Botswana over the years.

A local ambulance was dispatched to a rural cattle farming 
homestead where eight (8) people were reported to be in distress. 
A family of 8, composed of a 56-year-old male, a 20-year-old male, 
and 6 children of ages ranging from 2 to 12 years old, allegedly 
ingested a traditional mixture prepared by the 56-year-old male for 
sejeso. It was reported to be a colourless clear fluid, the scent of 
which was reminiscent of burnt drugs. Each member of the family 
was reported to have ingested approximately 350mL of the fluid. 
Approximately 10 minutes after the ingestion, all members of the 
family started experiencing nausea, vomiting, diarrhoea and had a 
white foamy substance emanating from the nose and mouth, along 
with extreme weakness. Two of the five children and the 56-year-
old male were reportedly certified dead upon arrival at the local 
clinic while the fourth victim, also a child, demised at the hospital. 
Clinical notes for the remaining survivors including the 20-year-
old male, revealed that they all presented with abdominal pains, 
nausea, vomiting, diarrhoea, and general body weakness. Further 
examinations elicited constriction of the pupils, sweating, tearing, 
and muscle tremor. Electrocardiogram (ECG) showed bradycardia 

and tall T-waves. The four were all administered with normal saline 
and atropine and was discharged five days later.

Past medical history was retrieved from outpatient medical 
records which showed that all affected individuals had an 
unremarkable background medical history except the 56-year-
old victim, who attended the local clinic and reported to have 
complained of frequent chest pains, cough, and generalised body 
pains.

Autopsy Findings
The Botswana inquest Act, 1954 mandates that an autopsy for 

all unnatural, suspicious, and sudden unexpected deaths must be 
performed. As such, medico-legal autopsies were performed on all 
four victims. The autopsies performed on the three young victims 
did not reveal any gross pathological alterations or injuries in 
all organs. Of note, were the constrictions of the pupils (2mm in 
diameter), blueish nails, hyper-extensions of the ankle joints and 
copious froth in the trachea, nasal canals and orifices and covering 
the infra-nasal areas (Figure 2). 
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Figure 2: Showing froth in the nasal canals and orifices and 
covering the infra-nasal areas.

Figure 3: Haemorrhages noted on stomach of the 56-year-old 
victim.

For the 56-year-old male, the autopsy revealed generalised 
marbling, cataract, hyper-extension of the ankle joints and cyanotic 
purple livor mortis on external examinations without any injuries. 
Internal examinations revealed copious froth in the trachea, 
bilateral hard pleural adhesions which were very difficult to strip 
using blunt dissections, heavy lungs with the right and left lung 
weighing approximately 870 grams and 720 grams, respectively. 
There was marked anthracnosis with peripheral bullaes and both 
lungs were firm on palpation in both upper lobes. Sectioning of 
both lungs revealed, upper lobes healed tuberculosis, fibrosis with 
evidence of chronic obstructive pulmonary disease (COPD), The 
lower lobes had massive oedema and haemorrhagic pulmonary 
diseases. There were also patchy mucosal haemorrhages of the 
oesophageal wall and the stomach (Figure 3). The stomach contents 
contained approximately 200 mL of a brown fluid. The rest of the 
organs appeared unremarkable. Other biological samples collected 
from all deceased persons included blood from the femoral 
artery, stomach contents, urine, bile, and vomitus. Also sent to 

the laboratory for analysis was an intensely foul smelling and eye 
irritating grey powder recovered from the scene. The powder was 
alleged to be the main ingredient of the ingested mixture (Figure 3).

Toxicology analysis and Results 
All samples were extracted using the C18 solid phase extraction 

(SPE) cartridge. Methanol, acetonitrile, and ethyl acetate were 
used solvents in that order. The eluent was dried with nitrogen 
and reconstituted with methanol and analysed with the GC/MS. 
All post-mortem samples including those of the suspected greyish 
powder (from the scene) revealed the presence of ethion pesticide. 
Of note, due to lack of resources, serial plasma cholinesterase and 
RBC cholinesterase estimates were not performed.

Discussion
We found only a few reports of cases of mass ethion pesticide 

poisoning resulting in high mortality caused by lung and 
respiratory disorder. Ethion is a moderately toxic organophosphate 
belonging to class II category by hazard (27). It is a small (MW 
384), lipid-soluble molecule that can be absorbed into the body by 
inhalation of its aerosol, through the skin and by ingestion (7,8). 
Absorption is rapid by the oral and dermal routes. In the case we 
are reporting, all victims were reported to have initially presented 
with nausea, vomiting, diarrhoea, and general body weakness. 
These symptoms are consistent with those described in the 
literature for ingestion and inhalation of ethion pesticide [7-16]. 
Additional symptoms indicative of severe poisoning with ethion 
also presented by victims, including excessive production of saliva 
and mucous, pinpoint pupils, and hyper extension of ankles due to 
uncoordinated muscle activity, are consistent with those previously 
reported in the literature [17]. Acute poisoning by ethion and 
subsequent death resulting from respiratory disorders have also 
been reported [18, 19]. In our case report, the rapid absorption of 
ethion can be inferred from the onset of the clinical features which 
were within approximately 10 minutes after ingestion, and the 3 
deaths reported within the first 3 hours. Interestingly, the youngest 
3 deaths and oldest (56 years old) occurred within 6 hours; this 
can be due to large exposure considering the body weight of the 
children and for the adult, comorbidities could have also aggravated 
the effects of ethion. It is of note that the hyper extension of ankles, 
which was observed in all the four victims, has never been reported 
in all the literature we reviewed. Therefore, we report it as a new 
finding for ethion poisoning.

The bluish fingertip and nail discolouration observed 
in all victims indicated that they may have experienced low 
oxygen levels and acute failure of the lungs, and as a result died. 
Respiration disorders are a consequence of bronchoconstriction 
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and hypersecretion of mucus in the bronchi consequent to the 
muscarinic effect [19]. Atropine is normally used to treat victims 
of organophosphate poisoning [20-24]. In this case, all survivors 
reacted well to the treatment, which supports that the victims 
were likely to have been poisoned with ethion pesticide. The cause 
of death for all victims was ruled as the ingestion and subsequent 
poisoning with ethion pesticide. There was no evidence of suicidal 
intent associated with pesticide ingestion.

Conclusion 
We presented a case of ethion organophosphate poisoning 

in rural Botswana. Unlike in other reports the poisoning was 
because of herbal medication ingestion. It is unclear how the family 
accessed the ethion. This case in which four lives were lost add to 
the literature advocating for tighter control of organophosphates in 
LMICs such as Botswana.

Recommendations 
This case and other worldwide studies present strong evidence 

that acute pesticide poisoning is a global public health challenge. 
There is need to improve public education regarding the safe 
use, safekeeping, and possible poisoning by pesticides to avoid 
loss of human lives. All these may be achieved through media 
campaigns, and clear labelling of product containers to reduce 
risks. Developing countries need to devise measures to restrict 
the availability of pesticides by either banning, requiring licences 
for use or prescriptions, or through the promotion of practices 
that minimize their use. Above all, developing countries need to 
establish their own National Poison Centres, and build national 
pesticide poisoning databases. These would help in the monitoring 
and management of epidemiology and risk factors of pesticide 
poisoning.
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