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Background. Infants undergo rapid development changes and are particularly vulnerable to toxic chemicals. Identifying and evaluating the
toxic risks that exist in this age group could be very valuable when making recommendations on how to prevent specific types of poisoning.
Objectives. This study analysed the toxic substances responsible for acute poisoning exposures in infants (<1 year of age) as well as the
severity of the exposures.
Methods. A retrospective analysis of the Tygerberg Poison Information Centre (TPIC) database was conducted over a 3-year period (1 January
2011 to 31 December 2013). Descriptive statistics are provided for the entire study population as well as for the neonatal subgroup (<30 days old).
Results. The TPIC handled 17 434 consultations during the 3-year study period. Infants were involved in 1 101 cases (6.3%), of which
46 cases (4.2%) were neonates. Most enquiries about infants were associated with non-drug chemicals (n=824, 74.8%). Pharmaceuticals
were involved in 185 cases (16.8%) followed by biological exposures (e.g. snake and spider bites, scorpion stings, plant and mushroom
poisonings) (n=109, 9.9%). Most infants (n=987, 89.6%) presented with no or only minor symptoms. In neonates, 17 (37.0%) presented
with moderate to severe toxicity. Six of these (35.3%) were poisoned by complementary and alternative medicines.
Conclusion. Most poisoning exposures in infants are not serious and can be safely managed at home after contacting a poison centre.
Identification and documentation of poisoning in this special population is of great importance.
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The diagnosis and management of poisoning in infants are challeng
ing. Although fatalities among these young children are rare,
poisoning still represents a frequent cause for hospital admission.[1]
One would expect that most poisonings in infants would be ad
ministered by a carer, but children are inquisitive by nature, and
as infants become mobile (8 - 12 months), they start to explore
their surroundings, inevitably putting things into their mouths.[2]
This causes accidental self-poisoning; however, the true extent of
acute poisoning exposures in infants (<1 year of age) is not well
documented. Although poisoning trends change with increasing age,
the agents responsible for these poisonings are usually found in and
around the home.[2,3] Young children remain particularly vulnerable
to poisoning, since exposure to a poison at a critical stage in their
development may have severe long-term consequences for health.
Extrapolating from a population-based study in a developed
country,[4] we can estimate that about 500 000 people might be
poisoned each year in South Africa (SA). In 2004 the World Health
Organization (WHO) estimated that unintentional poisoning caused
346 000 deaths worldwide, of which 91% occurred in low- and
middle-income countries.[5] In 2012, unintentional injury, which
included poisoning, was the fifth leading cause of death in infants
in the USA.[6] Unintentional injuries in young children are largely
preventable. Infants cannot remove themselves from danger and
cannot read warning signs and labels. This important information
should lead to the development of preventive strategies.
Parents often seek medical attention when a child has been
exposed to a poison, more so if the poisoning involves an infant or
neonate. This special population is more susceptible to poisoning
because of their pharmacokinetic differences, their small blood
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volume and small size.[7] Identifying and evaluating the toxic risks
that exist in this age group could be very valuable when making
recommendations on how to prevent specific types of poisoning. We
aimed to describe which toxic substances are responsible for acute
poisoning exposures and the severity of the poisoning as reported to
the Tygerberg Poison Information Centre (TPIC).

Methods

Study design

A retrospective analysis of the TPIC database was conducted over a
3-year period (1 January 2011 to 31 December 2013). This study was
approved by the Health Research Ethics Committee of the University
of Stellenbosch (Ref: S13/04/088).

Study setting and data collection

The TPIC is located in the Western Cape Province of SA and forms an
integral part of the Tygerberg Academic Hospital. It is located in the
Division of Clinical Pharmacology, Faculty of Medicine and Health
Sciences, on the Tygerberg campus of Stellenbosch University. The
TPIC provides a free toxicology service to healthcare workers and
members of the public throughout SA. The service covers toxicity
assessments, as well as poisoning treatment recommendations, and
is available 24 hours a day. Poisoning consultations are handled by
telephone on a dedicated emergency number, which is advertised
nationally. Poisoning enquiries are answered by pharmacists, medical
scientists or medical doctors. Calls received are manually recorded
on a standard TPIC consultation form and include: date and time;
geographical area; medical background of the caller; patient’s age
and gender; time, intent and route of exposure; substances involved;
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advice given; and the poisoning severity score. Severity grading is
done according to the European Association of Poisons Centres and
Clinical Toxicologists poisoning severity score (severity 0 - 1 = no
or minor symptoms; severity 2 - 3 = moderate to severe toxicity)
and is allocated to the patient at the time of the call, when the
observed clinical symptoms and signs are taken into account.[8] Data
from consultation forms are entered on an electronic database by a
permanent TPIC staff member; this is not cross-checked because of
financial and time restraints.

Study population

All data in the TPIC database relating to infants (<1 year old) were
included for the period 1 January 2011 to 31 December 2013. In
the event of incomplete consultation forms, the cases were not
excluded; instead, only the specific missing variable was indicated
as unknown.

Data collection and analysis

Variables collected from the TPIC database included: time of call;
geographical area; caller’s medical background; patient’s age and
gender; time, intent and route of exposure; substances involved; and
the poisoning severity score. Collected data were committed to a
standard Microsoft Excel (USA) spreadsheet. Descriptive statistics
are provided for the entire study population as well for the neonatal
subgroup (<30 days old).

Almost all exposures were accidental (n=1 092, 99.2%) with only
8 cases (0.7%) reported as deliberate. The gender was recorded in
1 081 cases (males n=591, 54.7%).
Most enquiries about infants were associated with non-drug
chemicals (n=824, 74.8%). One hundred and sixty-eight (15.4%)
infants were exposed to pharmaceuticals, but often combinations
of drugs were involved (e.g. antihistamine plus an analgesic).
Pharmaceuticals were involved in 185 cases (16.8%) followed by
biological exposures (e.g. snake and spider bites, scorpion stings,
plant and mushroom poisonings) (n=109, 9.9%).
Irritants and corrosives were responsible for most non-drug
chemical exposures (n=255, 30.9%) (Fig. 4). Toilet cleaner discs
were liable for 45 exposures (17.6%). One hundred and eightyfour exposures (22.3%) were related to pesticides, of which
almost a third related to rodenticides (n=56, 30.4%) and a quarter
to pyrethroids (n=45, 24.5%). Of the rodenticides, 40 (71.4%)
involved anticoagulant rodenticides and 16 (28.6%) to aldicarb,
a cholinesterase inhibitor that is often illegally sold as a rat
poison.[10] Alcohols were responsible for 51 non-drug exposures
(6.2%); 31 involved surgical spirits (60.8%). One hundred and
two non-drug chemicals (12.4%) were categorised as mildly toxic
substances; 52 of these cases (55.3%) involved silica gel. Of 109
biological exposures, plants and mushrooms were responsible for
80 cases (73.4%).

Results

Poisoning exposures in infants (n=1 101)

The TPIC handled 17 434 consultations during the 3-year study
period. Infants were involved in 1 101 cases (6.3%), of which 46 cases
(4.2%) were neonates (Fig. 1). The mean age of the study population
was 9.8 months.
Most poisoning enquiries were received from the Western Cape
(n=384, 34.9%) (Fig. 2) and the majority were made by healthcare
professionals (n=659, 59.9%) (Fig. 3).
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Fig. 1. Age distribution of infants exposed to poisons as reported to the TPIC
(N=1 101).
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Fig. 3. Flow chart depicting the origin of calls received by the TPIC.
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Fig. 2. Geographical distribution of calls received by the TPIC (light blue) v. SA’s
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44

SAJCH

51
62

Pesticides

27.4%

30

Cosmetics
Biological agents

24.3%

25

Volatile hydrocarbons
Minimally or non-toxic substances

12.5%

42
9

102
113
184
255
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Table 1. Pharmaceuticals responsible for poisoning exposures
in infants (N=185)
n (%)

Analgesics

49 (26.5)

Antihistamines

18 (9.7)

Antimicrobials

17 (9.2)

Neuroleptics (antipsychotic drugs)

11 (5.9)

Antidepressants

9 (4.9)

Hypnotics

8 (4.3)

Antihypertensives

7 (3.8)

Fig. 5. Comparison of poisoning severity scores between neonates and older
infants.

Anti-epileptics

7 (3.8)

Vitamins and minerals

6 (3.2)

Table 1 shows the pharmaceuticals responsible for poisoning in
infants, with analgesics being the most common group of drugs
(n=49, 26.5%). Paracetamol was involved in 23 cases (47.0%).
Most infants (n=987, 89.6%) presented with no or only minor
symptoms. No initial deaths were recorded; however, fatality cannot
be excluded since poisoned patients were not followed up. In
neonates, 17 (37.0%) presented with moderate to severe toxicity. Six
of these (35.3%) were poisoned by complementary and alternative
medicines (CAM) (Table 2); four received SA-sold ‘Dutch remedies’
that contained herbal products and two received SA traditional
medicines that contained unknown herbal preparations and plant
extracts. Fig. 5 depicts the differences in the poisoning severity score
between neonates and older infants.
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Discussion

Between 1 January 2011 and 31 December 2013 the TPIC received
17 434 poisoning-related calls. Of these, 1 101 (6.3%) involved
infants. Our findings are similar to USA data where exposures
involving infants ranged between 5.3% and 10.5%.[11,12] These USA
data are derived from the American Association of Poison Control
Centres which received and managed poisoning enquiries similar to
those handled by the TPIC.
SA is divided into nine provinces, but most calls came from only
three (n=954; 86.6%) (Fig. 2). The skewed presentation of calls from
the Western Cape, KwaZulu-Natal and Gauteng could be due to these
provinces having larger populations, but it does not explain why we
received only a few enquiries from the Eastern Cape. One reason
may be that people can only call a poison information centre if they
know that one exists![13] The Western Cape has two poison centres.
Both KwaZulu-Natal and Gauteng once had poison centres which
have now closed. In addition, most of the calls were received from
healthcare professionals (60%). Educational standards in SA are low
and may make it likely that parents would be unaware of a poisons
information centre, so would take children directly to a healthcare
facility. The opposite happens in the USA, where poison information
services are well known and integrated into emergency services.[11]
Childhood poisoning exposures are almost always accidental.[14]
Deliberate poisoning in children is unlikely to be reported to poison
centres. A more accurate estimate of the prevalence of intentional
poisoning in infants would be obtained from hospital admissions, as
well as those from primary healthcare facilities. Eight children were
poisoned intentionally during the study period. Two cases included
intrauterine exposure to a chemical. It is not known when exactly in
the gestation period these prenatal exposures took place, but both
babies were born soon after the mother was exposed to the toxin. In six
cases, poisoning was deliberate. The detection of intentional poisoning
is worrying as this is a rare phenomenon.[15] Socioeconomic factors
might play a role and require further investigation.
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Table 2. Infants exposed to complementary and alternative
medicine (N=30)
Severity 0 - 1,* n (%) Severity 2 - 3,* n (%)
Neonates, <1 month
of age (n=10)

4 (40)

6 (60)

Infants, 1 - 12
months of age (n=20)

14 (70)

6 (30)
[8]

*Severity 0 - 1 = no or minor symptoms; severity 2 - 3 = moderate to severe toxicity.

Our data revealed that non-drug exposures were responsible for almost
85% of reported cases. The three most commonly implicated non-drug
toxins were irritant and corrosive substances, followed by pesticides
and biological exposures. The high prevalence of toilet cleaner discs
exposure (n=45, 17.6% of exposures to irritants and corrosives) was
an interesting finding. Although most toilet detergents, household
soaps and bleaches have irritant properties, it is impossible to predict
whether these agents will cause injury to the oesophagus and stomach.
There is also a frustrating lack of information in respect of potentially
toxic ingredients contained in commercially available household
preparations. Labels on such products seldom provide adequate
information on ingredients, and often do not contain warnings about
their potential toxicity. Owing to the significant public ignorance
regarding the toxicity of household non-drug chemicals, these
preparations should not be displayed close to foodstuffs or within reach
of children (as is often the case in households and supermarkets).[16]
Pesticide exposures are a major public health problem in SA,[10]
predominantly in settings of low education and poor regulatory
frameworks. A previous study investigated accidental pesticide
poisoning in children.[10] Poor and crowded areas are a breeding
ground for most pests, and people seek cheap effective ways to
deal with the problem. They often buy rodenticides intended for
agricultural use instead of home use from street vendors (agricultural
pesticides have a higher toxicity). In our study 16 infants were
exposed to aldicarb, an illegally sold rodenticide.
Compared with exposures to biological toxic substances produced
by animals (n=29), enquiries regarding poisoning exposures to
plants and mushrooms were relatively high in our study (n=80).
The inherent toxicity of most plants is low, so the ingestion of small
to moderate quantities is unlikely to produce toxic effects. Serious
poisonings caused by plants are exceptional as a young child eats only
a few leaves or seeds at a time.
In recent years there has been an increase in the popularity of CAM.
This type of medicine includes medical products (e.g. herbal medicine,

MARCH 2016 Vol. 10 No. 1

RESEARCH
homeopathy, traditional medicine) and medical practices (e.g. body
manipulation, acupuncture) that are not part of standard medical
care. Unlike conventional medicine, some CAM has not been through
clinical testing and is often not safe.[17] It is regularly given to newborns
to treat a diversity of symptoms, including colic. Owing to their small
size and differences in pharmacokinetics, neonates are at an increased
risk for toxicity.[7] In our study six neonates were seriously poisoned by
CAM (Table 2). Two involved SA traditional medicine (a combination
of animal, mineral and plant products to induce physiological or
psychological healing effects) and four involved herbal products (a
combination of plant seeds, berries, roots, leaves, bark, or flowers for
medicinal purposes). Three of the four herbal products contained
valerian which has been associated with toxicity.[18] In this study
serious CAM-related poisonings occurred more in neonates (60%)
compared with older infants (30%) (Table 2). The low weight and
physiological differences in this vulnerable population could be a
contributing factor.[7]

Study strengths

This study is valuable because data on poisoning are hard to obtain
anywhere. They are particularly sparse in developing countries, such
as SA. On the African continent there are very few poison information
centres from which data on telephone calls can be obtained.

Study limitations

Incomplete data might have influenced the results in either direction.
However, the possible effect was limited by only indicating the specific
missing variable as unknown and not excluding the entire case.
Our study only includes data from one poison centre in SA, and
cannot be extrapolated to estimate the prevalence of poisoning in SA.
Data on admissions to hospitals for acute poisoning are very different
from data recorded from telephone enquiries by poison information
centres. Telephone enquiries reflect a need for information for
professionals and for the public. Future epidemiological studies
of poisoning should use data from telephone enquiries and from
admissions to hospital.
No cases reported to the TPIC were officially followed up because
of time and financial constraints. Data regarding measurable clinical
outcomes (e.g. morbidity and mortality) are therefore lacking and
the clinical significance of the data remains unclear.

Conclusion

Most poisoning exposures in infants are not serious and can be safely
managed at home after contacting a poison centre. Poisoning is more
challenging in neonates because of physiological, behavioural and
biological differences. Identification and documentation of poisoning in
this special population is of great importance. The use of CAM in infants
can be harmful and more information is needed to ensure its safe use.
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