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One of the greatest obstacles to effective prevention 
and control of poisoning is the lack of reliable 
epidemiological data.[1] Poisoning data can be derived 
from many different sources, such as hospital records 
and poison information centre (PIC) records. However, 

each of these sources is limited by inherent biases.[2] The actual incidence 
and spectrum of acute poisonings in South Africa (SA) are unknown, 
and there have been no publications on PIC data across all age groups 
in 10 years and none at all on combined hospital and PIC data across 
all age groups.

PICs have a fundamental role in toxicovigilance, which is defined 
by the World Health Organization as the active observation and 
evaluation of toxic risks and phenomena in the community – an 
activity that should result in measures aimed to reduce or remove 
risks.[3] PIC data provide a unique perspective of poisoning, as not all 
exposures to poisonous substances result in hospital admissions and 
fatalities. PIC data include data on the type of poisoning information 
most often requested by medical professionals and also information 
requested by the general public. Data collected by a PIC that provides 
a national service, 24 hours a day and 7 days a week, afford this 
perspective on a national scale and serve as a valuable guide to trends 
in poisoning and moreover to the design and implementation of 
continuing education programmes in toxicology, at a community 
level as well as for medical professionals.

In contrast, data on actual hospital admissions that are under-
reported by PICs would be expected to provide additional information 
such as the actual incidence of admissions for acute poisoning as well 

as morbidity and mortality rates. As these would be expected to be 
the more severe cases of poisoning, knowledge of interventions that 
might have resulted in a more favourable outcome if implemented 
would also be of benefit.

A toxicovigilance survey was therefore designed, firstly to examine 
data from all telephonic consultations with the Tygerberg PIC (TPIC) 
(this paper) and then, separately, to examine hospital admissions 
data from the adjoining Tygerberg Academic Hospital (TAH) and all 
hospital-based calls made to the TPIC (the following paper).[4] The 
objective was to collect current epidemiological data on poisoning in 
SA from these two different sources to investigate evolving trends in 
poisoning in the country. This paper reports the data surveyed from 
all telephonic consultations with the TPIC for a period of a year, with 
the objective of establishing the extent of the problem.

Methods
The Tygerberg PIC and the adjoining 1 310-bed TAH are situated 
in Parow, Cape Town. The TPIC handles more calls annually on a 
national basis than the other two national PICs combined and is 
the only PIC offering a consultant-based service, 24 hours a day 
and 7 days a week, to all South Africans. A study of the incidence of 
poisoning in SA as recorded by the TPIC was therefore considered 
suitable to provide meaningful data for the survey.

TPIC data based on telephonic consultations for a period of 1 
year (1 August 2008 - 31 July 2009) were extracted from standard 
consultation forms and analysed for patient demographics, type 
of poisonous exposure, time from exposure to call (<2 hours or 
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>2 hours), presenting symptoms and signs, gastric decontamination 
methods, interlocutor details and geographical distribution of calls. 
Cases of poisoning in animals were excluded.

The severity of exposure at the time of the call was graded using the 
Poison Severity Score (PSS), where 0 = none (no symptoms or signs 
related to poisoning); 1 = minor (mild, transient and spontaneously 
resolving symptoms); 2 = moderate (pronounced or prolonged 
symptoms); and 3 = severe or life-threatening symptoms.[5]

‘Children’ were defined as paediatric patients <13 years old. Bleaches, 
powdered detergents, toilet cleaners, potassium permanganate, and 
corrosive alkalis and acids were grouped together and classified as 
‘irritant/corrosives’. Exposures to organophosphates and carbamates 
were grouped together and classified as ‘cholinesterase inhibitors’. 
The term ‘intentional exposure’ was used instead of ‘deliberate self-
poisoning’ for the sake of brevity. Exposures to biological toxins and 
medication errors were classified as accidental exposures. Ethanol as 
a co-ingested beverage was classified as a non-drug chemical.[6] All 
data were committed to a standard MS Excel spreadsheet and data 
analysis was performed using descriptive statistics.

Results
The TPIC dealt with 5 538 calls during the study period, of which 
42% were from the Western Cape province and the remainder from 
elsewhere in SA. Of these calls, 4 771 were consultations related to 
exposures to poisonous substances. Hospital-based consultations 
comprised 2 459 (51.5%) of these calls, the remainder being queries 
from general practitioners (874, 18.3%), allied health professionals 
(207; 4.3%) and the general public (1 231; 25.8%).

Demographic data on age and gender distribution are illustrated 
in Table 1 and the reasons for exposure in Table 2. Across all age 

groups, accidental poisoning was more common than intentional 
poisoning (65.2% v. 34.8%). Of the cases, 55.8% were adults, of 
which 61.4% were intentional exposures; of these cases, 64.3% 
were females. Accidental poisoning was predominant in children 
(98.8%), and intentional poisoning occurring in 25 cases, was seen 
only in the 5 - 12-year-old group. The male/female ratio of all cases 
was 1:1.4 in adults and 1.5:1 in children. Of the children, 87.2% 
were <5 years old.

As illustrated in Table 3, categories of exposures to poisonous 
substances across all age groups were non-drug chemicals (52.7%) 
medicines (35.2%), and biological toxins (spiders > plants > snakes 
> scorpions) (12.6%). Paracetamol (15.8%), benzodiazepines (9.2%) 
and antihistamines (5.2%) were the most common medicine-related 
exposures, and 13.8% of cases were multiple drug overdoses (Table 
4). Medicines used for pain control comprised 26.1% of cases, and of 
these medicines 28.3% were combination analgesic preparations. In 
children, 29.5% of cases were medicine-related, of which 86.4% were 
in the age group <5 years (Table 4). Ingestion was the most common 
route of exposure.

As shown in Table 5, the most common groups of non-drug 
chemical exposures across all age groups were pesticides (34.8%), 
irritant/corrosives (27.7%), and volatile hydrocarbons (8.3%); 61.9% 
of cases in children aged <5 years were related to exposures to 
non-drug chemicals. In this age group, 21.5% of exposures (245) 
were to household cleaning products and 2.5% to paraffin. The 
most common pesticide exposures across all age groups were 
cholinesterase inhibitors (25.3%), anticoagulant rodenticides (20.5%) 
and pyrethroids (14.4%). No cases of occupational exposure to 
agricultural pesticides were reported. Aldicarb was ingested as a ‘rat 
poison’ in 17.2% of the cholinesterase inhibitor cases, and in 81.6% 

Table 1. Demographic data from the Tygerberg PIC study: Age and gender distribution of cases
Total cases (column %) Male (row %) Female (row %) 

Children <5 years 1 839 (38.5) 1 095 (59.5) 744 (40.5)

Children 5 - 12 years 271 (5.7) 164 (60.5) 107 (39.5)

All children <13 years 2 110 (44.2) 1 259 (59.7) 851 (40.3)

Adults 2 661 (55.8) 1 129 (42.4) 1 532 (57.6)

Total cases (row %) 4 771 2 388 (50.1) 2 383 (49.9)

Table 2. Demographic data from the Tygerberg PIC study: Reason for exposure and distribution by age and gender
Total cases (column %) Male (row %) Female (row %) 

Intentional exposures (deliberate self-poisoning)

Children <5 years 0 0 0

Children 5 - 12 years 25 (1.5) 10 (40.0) 15 (60.0)

Adults 1 635 (98.5) 584 (35.7) 1 051 (64.3)

     Total 1 660 (34.8) 594 (35.8) 1 066 (64.2)

Accidental exposures*

Children <5 years 1 839 (59.1) 1 097 (59.7) 742 (40.3)

Children 5 - 12 years 246 (7.9) 154 (62.6) 92 (37.4)

Adults 1 026 (33.0) 551 (53.7) 475 (46.3)

     Total 3 111 (65.2) 1 802 (57.9) 1 309 (42.1)

Total cases in study 4 771 2 388 2 383 

*Medication errors and exposures to biological toxins were included in this category.
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(31) of these the TPIC assisted in its identification as a carbamate 
and not an anticoagulant. Poisoning with amitraz (variously reported 
as a tick, cattle, cow, sheep or dog dip or ‘unknown pesticide’) was 
identified by the TPIC in 89.1% (41 of the 46) cases. In all instances 
the callers were unfamiliar with amitraz and its potential to cause life-
threatening poisoning, and in 21.7% of these cases the poisoning had 
been misdiagnosed as organophosphate poisoning.

In 20.5% of cases (980) the call was made to the PIC within 2 hours 
of the toxic exposure. With regard to the severity of poisoning 
reported at the time of the call, 74.8% of patients (3  568) were 
asymptomatic (PSS 0). Vomiting was the most common presenting 
symptom (5.5%, 264). Severity of the exposure was rated as PSS 1 
in 15.7% of cases (749), PSS 2 in 5.3% (251) and PSS 3 in 4% (190). 
There were 11 deaths, all of adults, and the majority (8, 72.7%) of 
these were due to pesticide exposures.

Discussion
Published studies on the epidemiology of poisoning are based mainly 
on PIC records and hospital admissions data, as the most reliable 
sources of information.[2] Data accumulated by PICs are routinely 
used by some governmental bodies to set policies and direct funding. 
However, as calls to the PICs by hospital staff are voluntary and 
spontaneous in most cases, underutilisation of the facility results in 
discrepancies in epidemiological estimates as a result of incomplete 
reporting/under-reporting of the more common poisonings by 

hospitals to PICs.[7] This survey has illustrated a similar lack of 
concordance in SA, where calls to a PIC are not compulsory. During 
the period reviewed, the TPIC was consulted on the identification 
and management of the poisoning in only 7.9% of Tygerberg 
hospital admissions for acute poisoning. This underutilisation of 
an associated PIC, resulting in under-reporting, has been noted 
elsewhere.[7] Trends identified in this study were used by the PIC to 
direct further toxicovigilance and education efforts to the member 
hospital, health professionals and the general public.

This study has shown that accidental poisoning was reported to the 
TPIC more commonly than intentional poisoning (65.2% v. 34.8%), 
and that there was a female predominance in adult poisonings 
(57.6%) and a male predominance in childhood poisonings (59.7%). 
This distribution is similar to that found in a major national PIC 
study undertaken in the USA.[6] However, unlike the US study, our 
study revealed that poisonous exposures were more common in 
adults than children (55.8% v. 44.2%) and that there were more 
exposures to non-drug chemicals than to medicines (52.7% v. 
35.2%) across all age groups.[6] Also, as shown in other European 
studies, intentional poisoning was more common in adults, and 
predominantly in females (male/female ratio 1:1.8).[8,9]

Poisoning in young children is preventable, and it is well known 
that age is an important factor in childhood poisoning. Infants and 
children under the age of 5 are physically closer to the ground than 
older children, and items such as rat poisons and other pesticides 
and household chemicals, unsafely stored in easily accessible kitchen 
and bathroom cupboards, are easily visible and tempting. The 
natural curiosity of young children leads them to put their hands and 
small objects into their mouths.[1] Studies have shown that non-fatal 
poisoning is most common in the 1 - 4-year age group.[1,6] In our 
survey, 87.2% of children were younger than 5 years, and in all these 
cases the poisoning was accidental. In this age group, as shown in 
other studies, non-drug chemicals were responsible for the majority 
of the exposures, with boys more prone to accidental exposure to 
poisonous substances than girls.[6] Reports of paraffin ingestion 
were few in this group of patients (2.5%), possibly because these 
children were taken directly to hospital rather than after consultation 
with the PIC and because health professionals are familiar with 
the management of this type of poisoning. The dangers of paraffin 
poisoning in SA children are well documented and community 
education drives by the Paraffin Safety Association of SA ensure that 
the exposure is known to be potentially lethal.

The incidence of non-drug-related poisoning in our study was found 
to be higher than that of medicine-related poisoning. As shown in a 
Zimbabwean study, pesticides were the most common group of non-
drug-related exposures and the most common group of all exposures 
in the study (18.3%).[10] Cholinesterase inhibitors (4.6% of cases), 
anticoagulant rodenticides and pyrethroids were the most frequent 
pesticide exposures. In contrast to the Zimbabwean experience, where 
10% of accidental exposures to pesticide toxicity were occupational 
exposures,[10] there were no such cases in this study. Of the cholinesterase 
inhibitor exposures 17.2% were due to ingestion of the carbamate 
pesticide aldicarb, sold as ‘rat poison’. It is variously named ‘rat poison’, 
‘rattex’, ‘two step’, ‘galephirime’ or ‘halethrini’. Aldicarb is sold illegally as 
a ‘street pesticide’ via unlicensed outlets and street vendors in the form 
of black granules or powder (described as ‘poppy seeds’, ‘black pepper’ 
or ‘black powder’) in unlabelled plastic sachets, typically cylindrical in 
shape (approximately 10 mm × 45 mm) and called ‘straws’. Aldicarb 
is sold legally in SA for restricted agricultural use only, as Temik®. The 
illegal sale of unregistered, unlabelled ‘street pesticides’ such as aldicarb 
is an emerging problem in SA as it is in other developing countries.[10-12] 
It is also used in SA, and elsewhere, by criminals to maliciously poison 

Table 3. Demographic data from the Tygerberg PIC study: 
Category and type of toxic exposure and route of exposure

Total cases
(column %) 

Exposures to medicines (pharmaceuticals)

Children <5 years 538 (32.0)

Children 5 - 12 years 85 (5.1)

Adults 1 058 (62.9)

     Total 1 681 (35.2)

Exposures to non-drug chemicals  

Children <5 years 1 139 (45.3)

Children 5 - 12 years 107 (4.3)

Adults 1 266 (50.4)

     Total 2 512 (52.7)

Exposures to biological toxins

Children <5 years 147 (24.4)

Children 5 - 12 years 65 (10.8)

Adults 390 (64.8)

Snakebite 86 (14.3)

Spider bite 130 (21.6)

Scorpion sting 59 (9.8)

Plants 96 (15.9)

Exposures to other biological toxins 231 (38.4)

     Total 602 (12.6)

Most common route of exposure

Ingestion
3 895 (81.6% of all 
cases)

Total cases in study 4 771
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Table 4. Most common medicine-related exposures*
Medicines (pharmaceuticals) Total cases (column %) Adults (column %) Children <13 years (column %)

Analgesics 438 (26.1) 389 (36.8) 49 (7.9)

Paracetamol 266 (15.8) 234 (22.1) 32 (5.1)

NSAIDs 70 (4.2) 53 (5.1) 17 (2.7)

Codeine 49 (2.9) 49 (4.6) 0

Aspirin 34 (2.0) 34 (3.2) 0

Dextropropoxyphene 14 (0.8) 14 (1.3) 0

Tramadol 5 (0.3) 5 (0.5) 0

Combination analgesics  124 (7.4) 124 (11.7) 0

Benzodiazepines 155 (9.2) 155 (14.6) 0

Antihistamines 88 (5.2) 48 (4.5) 40 (6.4)

SSRIs 77 (4.6) 77 (7.3) 0

Carbamazepine 60 (3.6) 48 (4.5) 12 (1.9)

Amitriptyline 51 (3.0) 44 (4.2) 7 (1.1)

Theophylline 25 (1.5) 20 (1.9) 5 (1.6)

Phenytoin 14 (0.8) 14 (1.3) 0

Drugs of abuse 0 0 0

Multiple drug ingestions 232 (13.8) 216 (20.4) 16 (2.6)

Total number of medicine-related exposure cases 1 681 (35.2) 1 058 (39.8) 623 (29.5) 

Total cases in study 4 771 2 661 2 110

NSAIDs = non-steroidal anti-inflammatory drugs; SSRIs = selective serotonin reuptake inhibitors.

*The individual potentially toxic constituent agents in fixed-dose combination drug formulations were recorded as separate agents. For this reason, and because more than one type of agent was 
often co-ingested, the sum of percentages may be represented as >100% in certain cases.

Table 5. Most common non-drug chemical (non-pharmaceutical) exposures

Non-drug chemical
Total cases 
(column %)

Adults
(column %)

Children 5 - 12 years
(column %) 

Children <5 years
(column %)

Pesticides*† 874 (34.8) 519 (41.0) 48 (44.9) 307 (27.0)

Cholinesterase inhibitors (organophosphates and carbamates) 221 (8.8) 160 (12.6) 12 (11.2) 49 (4.3)

Anticoagulant rodenticides 179 (7.1) 75 (5.9) 10 (9.3) 94 (8.3)

Pyrethroids 126 (5.0) 76 (6.0) 6 (5.6) 44 (3.9)

Amitraz 46 (1.8) 27 (2.1) 4 (3.7) 15 (1.3)

Organochlorines 39 (1.6) 31 (2.4) 2 (1.9) 6 (0.5)

Napthalene 33 (1.3) 3 (0.2) 6 (5.6) 24 (2.1)

Glyphosate 23 (0.9) 23 (1.8) 0 0

Paraquat 15 (0.6) 14 (1.1) 0 1 (0.1)

Aluminium phosphide 8 (0.3) 7 (0.6) 0 1 (0.1)

Borax 7 (0.3) 0 3 (2.8) 4 (0.4)

Other pesticides 177 (7.0) 103 (8.1) 5 (4.7) 69 (6.1)

Aldicarb ‘rat poison’ (included in cholinesterase inhibitors) 38 (1.5) 30 (2.4) 0 8 (0.7)

Irritant/corrosives 695 (27.7) 374 (29.5) 23 (21.5) 298 (26.2)

Volatile hydrocarbons (including paraffin) 209 (8.3) 97 (7.7) 1 (0.9) 111 (9.7)

Paraffin 41 (1.6) 12 (0.9) 0 29 (2.5)

Ethanol as a co-ingested beverage 64 (2.5) 64 (5.1) 0 0

Total cases of non-drug chemical-related exposures 2 512 (52.7) 1 266 (53.0) 107 (39.5) 1 139 (61.9)

Total cases in study 4 771 2 388 271 1 839

*The individual potentially toxic constituent agents in pesticide formulations were recorded as separate agents. For this reason, and because more than one type of agent was often co-ingested, the 
sum of percentages may be represented as >100% in certain cases.
†There were no cases of occupational exposure to pesticides.
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dogs in order to gain access to residential premises.[13] Aldicarb was 
identified as a toxicovigilance target by TPIC consultants. By careful 
questioning, many of these cases reported as ‘rat poison’ ingestions 
were identified and clinicians were advised on the appropriate 
management of the exposures as cholinesterase inhibitor toxicity and 
not the anticipated toxicity of the long-acting anticoagulants. Another 
source of confusion in the management of pesticide exposures is 
amitraz, a novel formamidine pesticide used frequently as an anti-
tick dip in SA.[14] The TPIC consultants were able to guide healthcare 
professionals on the identification and management of these exposures, 
often misdiagnosed and treated as organophosphate poisonings owing 
to similar clinical features on presentation.[14]

As has been shown elsewhere, analgesic poisoning was the most 
common class of medicine-related exposure and comprised 9.2% 
of total exposures in the study.[6,8,9] Paracetamol was the single most 
common exposure across all age groups (5.6% of all exposures). 
Paracetamol is a non-prescription drug in SA and therefore easily 
accessible. The incidence of ingestion of the more highly scheduled 
opioid analgesics (dextropropoxyphene and tramadol) was negligible. 
It should be noted that although much media attention has been 
given to the potential toxicity of dextropropoxyphene in overdose, 
and although it has recently been withdrawn from the market in 
SA, this study revealed that dextropropoxyphene was very seldom 
used for intentional overdose and no fatalities were reported.[15] What 
probably played a role in preventing its use for the purpose of self-
harm was that this was a highly scheduled drug in SA, available on 
prescription only, and that formulations were expensive.

A matter of concern is the fact that the most common exposures 
in this study, i.e. paracetamol and household pesticides such as 
anticoagulant rodenticides, pyrethroids, some cholinesterase 
inhibitors and irritant/corrosive cleaning agents, are readily accessible 
on supermarket shelves in SA. Should these not be sold, as cigarettes 
and alcohol are, in restricted areas of the supermarkets to make the 
general public aware of their potential toxicity?

This study has several limitations associated with the use of PIC 
data. As these data are restricted to voluntary calls, they reflect only 
information provided when the public or healthcare professionals 
report an exposure to a poisonous substance to the PIC. There is a 
distinction between enquiries related to exposures to potentially toxic 
substances and acute poisonings, as the one does not necessarily lead 
to the other.[1,2] The spectrum of consultations dealt with by the PIC 
may be a reflection of the needs of healthcare professionals rather 
than an indication of the actual national incidence of poisoning. 
Under-reporting is possible owing to lack of awareness of the 
accessibility and functions of the PIC as well as to language barriers 
or difficulty with calls from remote rural areas.[2] A contradictory 
limitation to using PIC data is possible over-reporting of the 
frequency of poisonings that are rare or unfamiliar. PSS scoring in 
this PIC study should be interpreted with caution, as this is based on 
information provided by the enquirer/interlocutor.[16]

Conclusion The data retrieved from Tygerberg PIC consultations 
have provided important information on the incidence and 
spectrum of poisoning in SA. The most common findings across all 
age groups were that: (i) accidental poisoning was more common 
than intentional poisoning; (ii) the incidence of non-drug chemical 
exposures was higher than that of medicine-related exposures; 
and (iii) pesticides, particularly cholinesterase inhibitors, were the 
most common non-drug chemical exposures, and (iv) analgesics, 
particularly paracetamol, were the most common medicine-
related exposures. Other findings were the predominance of 
females in adult exposures and of intentional poisoning in adults 

(again predominantly among females), and male predominance in 
children, with chiefly accidental exposures and exposures to non-
drug chemicals.

A comprehensive comparison of the results of this study with other 
similar published studies is limited by the fact that the true incidence 
of acute poisoning globally is uncertain, and severely restricted by 
the paucity of such studies from the rest of Africa. However, the high 
incidence of cholinesterase inhibitor and paracetamol exposures, age 
and gender demographics in children and female predominance in 
the adult groups do reflect similar distributions when compared with 
international and African reports.[6,8-12]

Of greatest concern is the fact that the most common agents 
responsible for poisoning in this study are readily available on 
supermarket shelves in SA. Exposures to aldicarb ‘rat poison’ and 
amitraz were identified as ongoing toxicovigilance targets for the TPIC.

Although PIC data are not necessarily a true reflection of the 
incidence and spectrum of poisoning, these data sources indicate the 
extent of the problem and provide guidance in devising strategies to 
reduce mortality and morbidity and in the design and implementation 
of continuing toxicology education programmes offered to the 
community and to medical professionals.
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