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Abstract

Introduction—Pediatric poisonings represent a major and preventable cause of morbidity and
mortality throughout the world. Epidemiologic information about poisoning among children in
many lower- and middle-income countries is scarce. This study describes the epidemiology of
acute poisonings in children presenting to Ain Shams University's Poisoning Treatment Center
(ASU-PTC) in Cairo and determines the causative agents and characteristics of acute poisoning in
several pediatric age groups.

Methods—This retrospective study involved acutely poisoned patients, 0 to 18 years of age,
who presented to the ASU-PTC between 1/1/2009 and 12/31/2013. Data were extracted from
electronic records maintained by the ASU-PTC. Collected data included demographics, substance
of exposure, circumstances of the poisoning, patient disposition, and outcome.

Results—During the 5-year study period, 38,470 patients meeting our criteria were treated by
the ASU-PTC; 19,987 (52%) were younger than 6 years of age; 4,196 (11%) were 6 to 12 years;
and 14,287 (37%) were >12 years. Unintentional poisoning accounted for 68.5% of the ingestions,
though among adolescents 84.1% of ingestions were with self-harm intent. In all age groups, the
most frequent causative drugs were non-opioid analgesics, antipyretics, and antirheumatics. The
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most common nonpharmaceutical agents were corrosives in preschool children and pesticides in
adolescents. Most patients had no/minor effects (29,174 [75.8%]); hospitalization rates were
highest among adolescents. There were 119 deaths (case fatality rate of 0.3), primarily from
pesticide ingestion.

Conclusion—Poisoning in preschool children is mainly unintentional and commonly due to
nonpharmaceutical agents while poisoning in adolescents is mainly intentional (self-harm).
Pesticides, mainly organophosphorous compounds and carbamates, were the most frequent agent
leading to morbidity and mortality.

Introduction

Pediatric poisonings are a common and preventable cause of morbidity and mortality
throughout the world. According to the World Health Organization (WHO), acute poisoning
accounts for an estimated 45,000 deaths annually among children and youth under the age of
20 years.! In 2012 in the United States, more than 1.4 million poisonings in children and
adolescents under the age of 20 years were reported. The youngest are most at risk—
approximately 50% of all poisonings occur in children under the age of 6 years.?

The epidemiology of pediatric poisonings, including substances ingested and patient
outcomes, differs from country to country. Children are influenced by the prevalent social,
occupational, economic, and cultural practices as well as the availability of specific poisons.
This reveals the great need for epidemiologic studies that are specific for each country and
region to distinguish the features of this problem as this help to plan for its prevention. 3
However, it is difficult to estimate the magnitude of childhood poisonings in many
developing countries due to the lack of reliable data.l

Ain Shams University Poisoning Treatment Center (ASU-PTC) is the first and largest
tertiary care center in Egypt for the emergent management of patients with poisonings. It has
a separate emergency department, a 7-bed intensive care unit for management of critical
cases, an inpatient department for management of non-critical cases and a separate lab that
performs tests for toxicological analysis. It receives all suspected cases of poisoning either
primarily presented to the center or referred from other health care facilities (hospitals or
clinic) and receives walk-in visits from the street. Located in Cairo, the 15" largest
metropolitan region globally, the ASU-PTC receives almost 20,000 patients annually from
all governorates in Egypt.# It also provides phone call services to the public and information
services to primary health care physicians to guide for first aid measures in toxicological
emergencies. It provides services 24 hours a day, 365 days per year.

The objective of this study is to describe the epidemiology of acute poisoning among
children who presented to ASU-PTC during a 5-year period and to determine the agents
involved in the exposures and the characteristics of acute poisonings in different age groups.
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Methods
Study Population

This retrospective observational study involved all acutely poisoned patients aged 0 to 18
years old, who presented to the ASU-PTC during the 5-year period from 1/1/2009 to
12/31/2013. Cases with chronic toxicity, such as lead poisoning, and cases with incomplete
data were excluded from the study. The Institutional Review Boards (IRB) of Ain Shams
University and the University of Maryland, Baltimore, approved the protocol prior to study
initiation. Administrative approval for the study was obtained from ASU-PTC.

Study Variables

The following data elements were collected: patient demographics (age, gender, and
governorate of residence), substance of exposure, manner of poisoning (intentional or
unintentional), place and time of poisoning; route of exposure, patient's disposition, and
outcome (discharge after observation for short periods (<6 hours), admission, or death).

Data Management

Data were extracted from electronic records in the Microsoft Access (Seattle, WA) database
maintained by the ASU-PTC. These electronic records were abstracted for all cases
presented to the center from the paper hospital medical records by employers in the
“Documentation Unit” as part of routine data management. The information was imported
into an Excel (Seattle, WA) spreadsheet. The data were reviewed, coded, and prepared for
statistical analysis as part of the standard clinical operations. The Poisoning Severity Score
(PSS) was used to grade the severity of poisoning as indicated by the patient's clinical
features.® This system has five grades:

- None: no symptoms or signs related to the poisoning

- Minor: mild, transient, and spontaneously resolving symptoms or signs
- Moderate: pronounced or prolonged symptoms or signs

- Severe: severe or life-threatening symptoms or signs

- Fatal: death

Statistical Analysis

The data were tabulated and statistically analyzed using SPSS, v19. Patients were organized
into three age groups: <6 years (preschool age), 6 to 12 years (school age), and 13 to 18
years (adolescents). The chi-squared test was used for statistical comparison of frequencies
between the groups. All reported P values are two-sided, and P values <0.05 were
considered statistically significant.

Results

During the 5-year study period, a total of 87,375 patients were treated for exposure to
poisons at the ASU-PTC. Of these patients, 38,533 (44.1%) were under the age of 18 years.
Sixty-three pediatric cases were excluded from our analysis: 36 with chronic lead poisoning
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and 27 with incomplete data. Our study focused on the remaining 38,470 cases. A total of
38,809 exposures were identified, as 292 cases (0.8%) involved exposure to more than one
agent.

Most of the 38,470 patients (94.7%) were brought directly to ASU-PTC; 2,040 (5.3%) were
referred to the ASU-PTC from public health care facilities (1,788 [4.7%]) or private health
care facilities (252 cases [0.7%]). The majority of patients in all age groups were residents
of Cairo (27,523 [71.5%]) and nearby governorates, including Kalioubeya (16,041 [15.7%])
and Giza (3,904 [10.2%]). Only 937 patients (2.4%) lived in more distant governorates, and
residence was unknown for 65 patients (0.2%).

Baseline demographics and circumstances of poisoning are shown in Table 1. The number of
cases did not vary significantly from year to year. Boys predominated in the preschool and
school-age groups, whereas the adolescent group had significantly more girls than boys (X2
3761.4, P<0.001). The greatest proportion of cases presenting to ASU-PTC were 2- and 3-
year-old children. Seasonal variation in the incidence of poisoning was noted.

The manner of exposure varied by age. Unintentional poisonings accounted for most
exposures in the preschool and school age groups (99.6%). Among adolescents, intentional
exposures predominated, primarily as self-harm (84% overall, with 79.4% of that group
being self-harm) (Table 2). Overdose of substances of abuse accounted for about 5% of all
intentional poisonings and 25% of intentional poisonings in adolescent males. Overall, male
gender was significantly associated with accidental poisoning (85.8% vs. 54.9%) and female
gender was significantly associated with intentional poisoning (44.7% vs. 10.2%) (P<0.001).

Non-opioid analgesics, antipyretics, and antirheumatics (mainly non-steroidal anti-
inflammatory drugs [NSAIDs]) were the most frequent pharmaceutical agents in all age
groups (Table 3). The most frequent nonpharmaceutical agents in the preschool group were
corrosives, microbial food poisoning in school-aged children, and pesticides (mainly
organophosphate and carbamates) among adolescents (Table 4).

Most patients presented with minimal or no effects of the exposures (29,174, 75.8%) and
were managed as outpatients after being observed for a short time (<6 hours). Moderate
effects were evident in 6,856 cases (17.8%) and severe effects in 1,459 cases (3.8%). The
percentage of patients admitted to the inpatient ward or intensive care unit of the ASU-PTC
was significantly higher in the adolescent group (4,186 cases [29.3%]) than in the younger
age groups (preschool group, 3,370 cases [16.9%]; school-aged group, 759 cases [18.1%])
(P<0.05).

Patient outcomes in relation to the substance involved are shown in Tables 5 and 6. The most
common agents resulting in moderate or severe manifestations that required more than a 6-
hour admission to the ASU-PTC were drugs that act on the respiratory system (mainly
theophylline), followed by cardiovascular drugs and anticonvulsants. Among
nonpharmaceutical exposures, pesticides were the most common agents resulting in
moderate or severe toxicity as well as the most common reason for admission, followed by
corrosives and solvents.
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There were 119 deaths: 62 in the preschool group (0.31%), 11 among school-aged children
(0.26%), and 46 among the adolescents (0.32%). The overall case fatality rate was 0.3%.
Pesticides (mainly organophosphorous compounds, carbamates) were the most frequent
cause of death in all age groups (55 cases), followed by kerosene (14 cases) and corrosives
(8 cases) in preschool children and carbon monoxide in the older age groups (4 cases). Nine
patients died after exposure to unknown substances.

Discussion

In our study, we found that children seen at the ASU-PTC most often died after exposure to
pesticides and corrosive agents. This is in contrast to developed countries. In Egypt,
pesticides are widely used at home and the packaging is not regulated. Child resistant
containers are not required. Children accounted for 44.1% of the total number of cases
presenting to the ASU-PTC during the study period. About 52% of the cases involved
preschool children, with the greatest frequency around the age of 2 years. The school-aged
group (6-12 years) had the lowest frequency of exposure to poisons. These findings are
consistent with the results of previous epidemiologic studies on pediatric poisoning, which
found a bimodal age distribution of poisoning, with a high incidence among toddlers and a
second peak during adolescence.b-14

In the preschool and school-aged groups, boys outnumbered girls and unintentional
poisoning was predominant. In contrast, female cases were significantly more common in
the adolescent group and intentional poisoning (mainly self-harm) predominated. These
findings agree with those of previous studies that reported significant associations between
male gender and unintentional poisoning and female gender and intentional
poisoning.”-14-18 Higher rate of self-harm in adolescent females was reported by previous
studies and it was explained by higher tendency of internalizing emotional and behavioral
problems in female adolescents.19-20 Moreover, previous studies on gender differences in
suicide attempts report that females tend to use non-violent methods such as asphyxia by
carbon monoxide poisoning, drug toxicity, and alcohol toxicity while males tend to use more
violent methods like firearms or jumping from a height.21: 22

This study revealed different types of exposures among the age groups. Pharmaceutical
agents were more frequently the agent involved in the adolescent age group while
nonpharmaceutical agents, such as corrosives and pesticides, were a more frequent source in
younger age groups. Previous studies also revealed age-related patterns for a variety of
causative agents.8 23-27 Schmertmann and colleagues found that the odds of poisoning by
medicinal substances compared with non-medicinal substances changed with age.28 Younger
children were more likely to be poisoned by non-medicinal or household substances than
older children, which is partially explained by the common storage of these substances close
to the floor, where they are accessible to young children.2?

The reason that non-opioid analgesics are the most common pharmaceutical cause of
poisoning is probably that they are easily accessible. They are commonly prescribed by
medical practitioners and are available as over-the-counter preparations. In addition, some of
these products are colorful and have pleasant flavors, making them attractive to young
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children. Ozanne-Smith and associates also discussed the widespread use of over-the-
counter medications as a factor in the occurrence of unintentional poisonings.3? In Egypt,
childproof caps are not widely used in the packaging of these medications.

Similar findings have been reported from studies of other populations, but they are not
consistent. The most common pharmaceutical compounds linked to poisoning were non-
opioid analgesics in studies based in Turkey,” Australia,3! Kuwait,32 United Arab
Emirates,32 Spain,1! Hong Kong,17:18 and Saudi Arabia.34 In contrast, benzodiazepines were
the most frequently involved drugs in France,10 antimicrobials were the most frequent in
Israel, 2% while opium was the most frequent causative agent in Iran.3® This variation might
be due to differences in drug prescription patterns by country, as well as country-specific
modifications to the packaging and the constituents of medicines and household chemicals.

Regarding nonpharmaceutical agents responsible for pediatric poisoning, in our study,
corrosives were the most frequent agent in the preschool age group while pesticides were the
most frequent agent in older age groups. Pesticides were the most common agent resulting in
significant manifestations and deaths. The higher frequency of corrosives and kerosene in
the preschool age group in this study could be related to the habit of storing detergents and
liquid cleaners in used milk and juice bottles. These substances are also commonly stored
near the floor and are thus easily accessible to young children.

Similar studies in other regions revealed variable results related to nonpharmaceutical
pediatric poisonings. Pesticides were found to be the most common agent in India,3:3
cosmetics and personal care products were found to be the most common agent in young
children (<5 years of age) in the United States,? cleansing products were found to be the
most frequent in France!® and China,1® while kerosene was the most common agent in
young children in Kuwait,32 Bahrain,3” South Africa,38 Nigeria,12 Pakistan,3° and
Zimbabwe.*? The exposure frequency reflects product availability, accessibility to the child
in the home, and packaging, rather than an inherent toxicity.*! Hence, the common source
agents differ among countries. In developed countries, products that are most accessible to
children, such as cosmetics and personal care products, cleaning products, analgesics, and
cough and cold medicine, are responsible for the majority of unintentional exposures and
poisonings. In developing countries, kerosene, paraffin, and pesticides are the most common
agents causing unintentional poisoning in children.#2

This reveals the importance of child-resistant packaging as it has been used in most of
developed countries for packaging of medications, fuels, household chemicals and pesticides
with documented success as one of the most effective preventive measures of unintentional
poisoning of young children.

This study found that pesticides (mainly organophosphorous compounds and carbamates)
were the most frequent causative agent of morbidity and mortality stemming from pediatric
poisoning. The use of organophosphate has been widely increased all over the world both in
agriculture and for home use due to their lesser risk of long-term accumulation in the
environment as they have unstable chemical structure and rapidly hydrolyzed. This resulted
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in increased hazards of exposures and poisoning by organophosphate especially in
developing countries.43

Several studies showed higher rates of poisoning after exposure to pesticides and herbicides
in developing countries, especially in rural areas.’”#4 This elevated incidence was attributed
to occupational and unintentional exposures as well as deliberate self-poisoning, since
pesticides are poorly regulated and easily available in the developing world.#> The variation
between countries and populations has been attributed to socioeconomic status and cultural
practices, as well as to local industrial and agricultural activities.!

Although the vast majority of cases of the ingestions of toxic substances by children resulted
in no or minimal injury, our study group had an overall case fatality rate of 0.3%. Several
authors have reported patterns of high morbidity, low mortality, and short hospitalization in
pediatric poisonings.11:29.46-48 Mortality rates were found to be highest in infants and to
decrease with age until 14 years. Then, almost worldwide, they increase again among
children who are 15 years of age and older. This increase might be linked to substance use or
occupational exposure.!

One of the striking findings of this study is the increased incidence of corrosive ingestion by
young children in the spring compared to other seasons. The most common corrosive
causing pediatric poisoning in our study was potash, which is used to bleach clothes and its
use is not expected to vary by season. Therefore, further prospective studies of pediatric
poisoning with corrosive are recommended to investigate this association.

Strengths and Limitations

The strengths of this study lie in the large number of cases we were able to include in our
analysis, and the quality and consistency of the records maintained by the ASU-PSS.
Limitations include the retrospective design and a potential selection bias induced by the
small number of cases from distant governorates, limiting the generalizability of our results
to smaller cities and more rural areas in Egypt.

Conclusions

Poisoning in preschool children is mainly unintentional and commonly to be due to
nonpharmaceutical agents which indicate the need for use of child-resistant closures and
education of care givers with the preventive measures. Intentional poisoning in adolescents
represent a significant health problem that should be investigated to determine its risk
factors. Pesticides, mainly organophosphorous compounds and carbamates, were the most
frequent substance of exposure and the most frequent agent leading to morbidity and
mortality. Restrictive measures should be taken to control the use and storage of pesticides,
and more efforts are needed to increase public awareness of the safety measures that should
be followed during the use of pesticides. Additional population-based studies should be
conducted to enhance our understanding of the epidemiology of childhood poisonings
throughout Egypt.
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Population Characteristics and Circumstances of Acute Poisoning in Children, ASU-PTC,

Azab et al.
Table 1
Cairo (2009-2013)

Age Groups <6 years 6-12 years >12 years Total

19,987 (52%) | 4,196 (11%) | 14,287 (37%) 38,470
Characteristics N (%)* N (%)* N (%)* N (%)*
 No. of cases by year
- 2009 3,506 (17.5) 676 (16.1) 2,391 (16.7) 6,573 (17.1)
- 2010 4,671 (23.4) 1,061 (25.3) 3,260 (22.8) 8,992 (23.4)
-2011 3,673 (18.4) 747 (17.8) 2,947 (20.6) 7,367 (19.2)
-2012 3,502 (17.5) 711 (16.9) 2,695 (18.9) 6,908 (18.0)
-2013 4,635 (23.2) 1,001 (23.9) 2,994 (21.0) 8,630 (22.4)
* Gender
- Female 8,727 (43.7) 1,919 (45.7) | 10,876 (76.1) | 21,522 (55.9)
- Male 11,260 (56.3) | 2,277 (54.3) 3,411 (23.9) 16,948 (44.1)
« Place of exposure
- Home 19,885 (99.5) | 3,925(93.5) | 13,833(96.8) | 37,643 (97.8)
- Outdoor 100 (0.5) 267 (6.4) 423 (3.0) 790 (2.1)
- Others? 1(0.0) 4(0.1) 25(0.2) 30(0.1)
- Unknown 1(0.0) 0(0.0) 6 (0.0) 7(0.0)
 Route of exposure
- Ingestion/oral 19,580 (98) 3,736 (89.0) | 13,714 (96.0) | 37,030 (96.3)
- Inhalation/nasal 196 (1.0) 258 (6.2) 308 (2.2) 762 (2.0)
- Others? 230(1.2) 209 (5.0) 278 (1.9) 717 (1.9)
« Causative agent *
- Pharmaceutical 6,739 (33.7) 1,022 (24.4) 7,707 (53.9) 15,468 (40.2)
- Nonpharmaceutical 11,658 (58.3) | 2,875 (68.5) 5,298 (37.1) 19,831 (51.6)
- Unknown? 1,662 (8.3) 322 (7.6) 1,526 (10.5) 3,510 (9)

+Percentage by column (age group)

*
The total exceeds 100% because some patients had multiple or co—ingestions.

'Zlnclude work (19 cases [0.05%]) and school (11 cases [0.03%]).

Zlnclude bite/sting (559 cases [1.5%]), dermal (133 cases [0.4%]), injection (21 cases [0.1%]), sublingual (1 case), ocular (1 case) and sniffing (2

cases).

Patients who presented with a history of no known exposure (no infective or traumatic cause) but with the sudden onset and spontaneous

resolution of symptoms.
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Table 3
Classification of Pharmaceutical Agents Responsible for Acute Poisoning in Children,

ASU-PTC, Cairo (2009-2013)

Age Groups <6 years 6-12 years >12 years Total

- 6739 (44%) | 1,022'(7%) | 7,707 (50%) | N: 15,468
Poisonous Agents N (%)* N (%)* N (%)* N (9%6)*
Non-opioid analgesics, antipyretics, and antirheumatics 1,010 (15) 141 (13.8) 1,578 (20.5) | 2,729 (17.6)
Drugs acting on respiratory system 356 (5.3) 108 (10.6) 1,140 (14.8) | 1,604 (10.4)
Antimicrobials 538 (8) 100 (9.8) 946 (12.3) | 1,584 (10.2)
Drugs affecting cardiovascular system 707 (10.5) 68 (6.7) 719 (9.3) 1,494 (9.7)
Anticonvulsants 420 (6.2) 133 (13) 562 (7.3) 1,115 (7.2)
Opioids 520 (7.7) 95 (9.3) 459 (6) 1,074 (6.9)
Hormones and synthetic substitutes antagonists 884 (13.1) 38 (3.7) 59 (0.8) 981 (6.3)
Antipsychotics 417 (6.2) 87 (8.5) 252 (3.3) 756 (4.9)
Antidiabetics 193 (2.9) 29 (2.8) 471 (6.1) 693 (4.5)
Sedative hypnotics 250 (3.7) 38(3.7) 333(4.3) 621 (4)
Others* 1,444 (21.4) | 185(18.1) | 1,188 (15.4) | 2,817 (18.2)

+
Percentage by column (age group)

Page 13

Other pharmaceutical agents include antihistamines (567 cases [3.7%]), antidepressants (535 cases [3.5%]), hallucinogens (425 cases [2.7%]),
nutrients and supplements (342 cases [2.2%]), drugs affecting GIT (273 cases [1.8%]), preparations for common cold (173 cases [1.1%]), drugs

affecting coagulation (115 cases [0.7%]), skeletal muscle relaxants (73 cases [0.5%]), anti-emetics (64 cases [0.4%]), anti-parkinsonian

medications (59 cases [0.4%]), topical agents (51 cases [0.3%]), anti-gout medications (47 cases [0.3%]), and miscellaneous (93 cases [0.6%)]).
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