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Abstract

Objectives: Although childhood intoxication is avoid-
able, it remains a leading cause of morbidity and mor-
tality in both developing and developed countries. The
aim of this study was to assess the patterns and outcomes
of acute pediatric intoxication in Aljouf, KSA.

Methods: A retrospective record-based descriptive study
was conducted at the Prince Mutaib bin Abdulaziz hos-
pital, and the Maternity and Children’s hospital in
Aljouf, KSA. All cases of acute intoxication in children
younger than 18 years of age from January 1, 2015 to
December 31, 2021 were included. Data analysis included
demographic characteristics; year and month of intoxi-
cation; place, time, form, and route of toxic agent expo-
sure; manner of intoxication; toxic agent/agents involved;
intoxicated child’s status upon arrival at the hospital;
clinical presentation; treatment; admission history; and
outcome.

Results: A total of 540 cases were reported. Most (79%)
acutely intoxicated children were in 1 to <6 years of age.
The highest frequency of reported acute pediatric intoxi-
cation was 23.9% in 2017. Pharmaceutical drugs were
responsible for most reported cases (41%). Most children
were asymptomatic (84%) at the time of admission.
Among symptomatic children, GIT clinical manifestations
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were the most reported symptoms. Forty percent of the
children were admitted to the inpatient ward. Interest-
ingly, 29.4% were discharged against medical advice.
Approximately 43% showed complete recovery. The lo-
gistic regression model of predictors of accidental intoxi-
cation indicated that only age and residence in urban vs
rural areas had a statistically significant relationship.

Conclusions: Acute pediatric intoxication is a problem in
Aljouf, KSA. Caregivers’ awareness of the potentially
hazardous toxic agents and risk factors for pediatric
intoxication should be enhanced, and effective prevention
strategies should be implemented to decrease the inci-
dence of pediatric intoxication.

Keywords: Acute toxicity; Aljouf; Child health; Pediatric
toxicity; Toxic agent
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Introduction

“All things are poison, and nothing is without poison, only
the dose permits something not to be poisonous,” according to
Paracelsus (1493—1541), the “grandfather of toxicology.”I
Handling of cases of intoxication is a substantial burden for
any institution, given that thousands of cases occur each
year.2 Although childhood intoxication is avoidable, it
remains a leading cause of morbidity and mortality in both
developing and developed countries.* Pharmaceutical and
substance use have a significant influence in these cases.” The
advent of novel medications and chemicals for home and
agricultural use has altered the patterns of intoxication, and
new threats develop on a regular basis.® Furthermore, the
increasing use of over-the-counter medications has substan-
tially increased the number of intoxicated patients admitted to
hospitals.7 Pharmaceuticals, household items, pesticides, toxic
plants, and insect and animal attacks are all common toxic
agents in high-income nations. Hydrocarbons such as
paraffin and kerosene, medications, and cleaning detergents
are common toxic agents in low- and middle-income nations.’

The parameters influencing the severity of pediatric
intoxication and its outcomes are interconnected. These pa-
rameters include the toxic agent, dosage, form of the toxic
agent, route of administration, child’s age, exposure to single/
multiple agents, and occurrence of additional illnesses or in-
juries.1 In young children, intoxication can be unintentional
or iatrogenic, whereas in adults, it is almost always
intentional.” Clinical symptoms are commonly observed for
certain intoxicating agents. However, the signs may be
misdiagnosed or unobserved in children, and treatment may
consequently be postponed, thus resulting in catastrophic
consequences. Intoxication should therefore be avoided to
the greatest extent possible. Recognizing patterns of
intoxication is essential for both minimizing the risk of
inadvertent poisoning and preventing purposeful poisoning.l

Children’s intoxication epidemiology differs among nations.
Geographical, cultural, and economic aspects within nations
have also been shown to affect epidemiological patterns.
Consequently, to execute the proper preventive measures, every
nation and area should undertake its own epidemiologic
studies.* Moreover, the pattern of acute pediatric intoxication
may evolve over time and follow diverse patterns. Therefore,
epidemiological studies investigating the changing patterns of
acute pediatric intoxication are essential for future health
planning and resource allocation.’

Numerous instances of intoxication in children and ado-
lescents in KSA have been reported.z"}“i’%() However, to our
knowledge, no studies have examined the epidemiological
patterns of acute pediatric intoxication in Aljouf Province,
KSA. Accordingly, the purpose of this study was to
identify the types of toxic agents involved in acute pediatric
intoxication; the route; and manner of intoxication; and
the management and outcomes of intoxication cases in
Aljouf Province, KSA during 2015—2021.

Materials and Methods

A cross-sectional retrospective record-based descriptive
study was conducted at the Prince Mutaib bin Abdulaziz
hospital, and the Maternity and Children’s hospital in Aljouf,
KSA. All cases of acute intoxication in children younger than
18 years who presented to both hospitals from January 1, 2015
to December 31, 2021 were included in the study. Cases of
chronic pediatric intoxication and those with insufficient data
were excluded from the study. The analyzed data included
demographic characteristics (age, sex, nationality, and resi-
denceinurban vs rural areas), year and month of intoxication,
place of toxic agent exposure, time of toxic agent exposure,
manner of intoxication, toxic agent/agents involved, form of
toxic agent, route of exposure, intoxicated child’s status upon
arrival at the hospital, clinical presentation, treatment,
admission history, and outcome. The data were gathered
directly by the researchers to eliminate any potential bias in
record retrieval.

Statistical analysis

Data were coded, entered, and analyzed in the basic sta-
tistics program Statistical Package for the Social Sciences
(SPSS) version 22. Descriptive statistics was used to sum-
marize the data. Data are represented as frequencies (n) and
percentages (%) for categorical variables. The chi-square test
was used to determine associations between variables. Binary
logistic regression analysis was used to estimate the signifi-
cant predictors of accidental intoxication among the studied
cases. Manner of intoxication (accidental vs intentional) was
the dependent variable. Demographic characteristics (age,
sex, nationality, and residence in urban vs rural areas), type
of toxic agent involved, number of toxic agents involved, and
form of the toxic agent were the independent variables
investigated for the prediction of accidental intoxication. A
binary logistic regression analysis was also performed on
significant predictors of need for admission among the
acutely intoxicated children examined. The dependent
variable was need for admission (presence vs absence).
Demographic characteristics (age, sex, nationality, and
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residence in urban vs rural areas), type of toxic agent
involved, manner of intoxication, status of the intoxicated
child upon arrival at the hospital, and clinical presentation
were the independent variables potentially predicting the
need for admission of the acutely intoxicated children.
Receiver operating characteristic (ROC) curve analysis was
used to assess the binary logistic regression models by anal-
ysis of the area under the curve (AUC). A P-value < 0.05 was
considered statistically significant.

Results

From 2015 to 2021, the total reported number of cases of
acute pediatric intoxication admitted to the Prince Mutaib bin
Abdulaziz hospital, and the Maternity and Children’s hospi-
tal at Aljouf, KSA was 540. Table 1 shows the demographic
data of the studied cases. Age was divided into four groups:
<1 year, 1 to <6 years, 6 to <12 years, and 12 to <18 years.
Most acutely intoxicated children were in the age group 1 to
<6 years (79%). More than half the reported cases were in
boys (54%). Ninety-five percent were Saudi. Seventy-seven
percent of the intoxicated children were from urban areas.

The highest frequency of reported acute pediatric intoxi-
cation was in 2017 (23.9%), followed by 2021 (21.9%)
(Figure 1). July was the month with the highest frequency of
intoxication (14.1%); by contrast, August and September

Table 1: Demographic data of cases of acute pediatric intoxi-
cation during 2015—2021.

Variable Number %
Age (in years) <1 45 8
1 to <6 424 79
6to <12 44 8
12 to <18 27 5
Sex Male 293 54
Female 247 46
Nationality Saudi 512 95
Non-Saudi 28 5
Residence Urban 418 77
Rural 119 22
Unknown 3 1
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had the fewest cases of acute pediatric intoxication (4.4%)
(Figure 2).

Pharmaceutical drugs were responsible for most reported
cases of acute pediatric intoxication (41%). Approximately
78% of cases involved intoxication by a single toxic agent.
The most common route of intoxication was oral ingestion
(91.7% of acutely intoxicated children). Liquid and solid
forms were the most common forms, reported in 40.9% and
39%, respectively. Ninety-two percent of cases of acute
intoxication in children occurred in the home. Approxi-
mately 23% of the studied cases occurred in the morning.
Most of the acutely intoxicated children (89.3%) were acci-
dentally poisoned, whereas 1.7% showed intentional intox-
ication. Most acutely intoxicated children were in stable
condition (82.6%) and were asymptomatic (84%) at the time
of admission. Among the symptomatic children, GIT clinical
manifestations were the most reported symptoms (12.2%). A
total of 20.6% of the children were treated with GIT
decontamination, 5.9% were given an antidote, and 2.2%
received symptomatic treatment. Forty percent of the studied
children were admitted to the inpatient ward, whereas only
0.6% required admission to emergency care. Interestingly,
29.4% were discharged against medical advice. Forty-three
percent of the reported acutely intoxicated children showed
complete recovery after discharge (Table 2).

The distribution of the pharmaceutical drugs and chemicals
involved in acute pediatric intoxication cases is shown in
Tables 3 and 4. The most common causative toxic agent was
hydrocarbons (19.4%). The least frequent toxic agents were
amphetamine and methanol (0.2%). Analgesics and
antipyretics (10.6%) were the most frequent pharmaceutical
drugs involved in acute pediatric intoxication. Hydrocarbons
(19.4%) were the chemicals most reported to be involved in
acute pediatric intoxication.

Table 3 shows a statistically significant relationship
between the type of toxic agent and age group (p = 0.008).
In children under 1 year of age, hydrocarbons and
household cleaning supplies represented the highest
percentages of intoxication (13.3% each). For intoxication
by multiple agents in this age group, 2.2% showed
intoxication due to an analgesic plus an antihistamine, and
2.2% showed intoxication due to multiple drugs affecting
the GIT. In the age group of 1 to <6 years), hydrocarbons
(21.2%), followed by household cleaning supplies (11.1%),

2015 2016 2017

2018 2019 2020 2021

Year of occurrence

Figure 1: Yearly distribution of pediatric intoxication during 2015—2021.
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Table 2: Clinical data for cases of acute pediatric intoxication
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Figure 2: Monthly distribution of pediatric intoxication during 2015—2021.

Table 2 (continued)

during 2015—2021. Variable Number %
Variable Number % GIT 111 20.6
d taminati
Toxic agent type Chemicals 213 39.4 /:::i)goi:lma ron 3 59
Pharmaceutical 221 41 e ’
el Symptomatic 12 2.2
t
Unspecified 106 19.6 %‘ig;eg‘fg:g 0 669
Number of toxic agents Single 420 77.8 Reccd 5 .. ’
Multiol 14 26 Admission history No admission 46 8.5
Urllls;)lfcieﬁe 4 s 1o Admission to 216 40
: inpatient
Route of intoxication Oral 495 91.7 inpatien "
Inhalati 12 29 Discharge against 159 29.4
]; a atll on 3 0' 6 medical advice
Uflr;;:ci fed . S Admission to 3 0.6
Form of toxic agent(s) Solid 212 39 ng;e;rgterEZi "
]C“:q“‘d §21 ‘1‘05'9 Ui et 116 215
P(?S der 2% 5' Outcome of intoxication = Complete recovery 232 43
W .
Ointment 1 0.2 on discharge
Gel 5 0' 4 Unspecified 308 57
Unspecified 70 13
Place of intoxication Home 497 92
i i o Others 43 8 represented the highest percentages of intoxication. A low
i 61 f @ dteifienn Z/Iformng é? ﬁg percentage of acutely intoxicated children showed
Evzlrirllloon 100 ) 8. 5 intoxication by multiple agents in this age group. The age
Unspec%ﬁe d 254 47' group of 6 to <12 years had the highest percentage of
Miamiee of finedicaion Acshial 482 89.3 intoxication due to household cleaning su.pplies (29.5%),
Intentional 9 1.7 followed by hydrocarbons (18.2%). For intoxication by
Unspecified 49 9.1 multiple agents in this age group, 4.5% showed intoxication
Status of the Stable 446 82.6 due to an analgesic plus an antibiotic. For the age group of
intoxicated child after ~ Deteriorated 21 3.9 12 to <18 years, analgesics and antipyretics (22.2%),
arrival at hospital Unspecified 73 13.5 followed by household cleaning supplies (14.8%) represented
System involved Asymptomatic 454 84 the highest percentages of intoxication. For intoxication by
gas(tir'omtfstme'll 26 (1)242 multiple agents in this age group, 3.7% showed intoxication
arioprmenaty ’ due to an analgesic plus an antihistamine.
Neurological 10 1.9 .. .. . .
e . 3 15 Table 4 shows a gtatlstlcally significant relationship
nose) between the type of toxic agent and the year of occurrence
Treatment Observation 25 4.6 of pediatric intoxication (p = 0.000). In 2015, household

cleaning supplies (27.9%), followed by hydrocarbons

(continued on next page) : - e
(23.3%) represented the highest percentages of intoxication.
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Table 3: Distribution of acute pediatric intoxication cases by toxic agent and age group during 2015—2021.

Toxic substance Age groups (in years)® Total
<1 1 to <6 6 to <12 12 to <18

Single agent Hydrocarbons 6 (13.3%) 90 (21.2) 8 (18.2%) 1 (3.7%) 105 (19.4%)
Household cleaning supplies 6 (13.3%) 47 (11.1) 9 (20.5%) 4 (14.8%) 66 (12.2%)
Personal care products/cosmetics 2 (4.4%) 8 (1.9%) 0 (0%) 0 (0%) 10 (1.9%)
Pesticides 2 (4.4%) 14 (3.3%) 5(11.4%) 3(11.1%) 24 (4.4%)
Methanol 0 (0%) 1(0.2%) 0 (0%) 0 (0%) 1 (0.2%)
Dietary supplements 5(11.1%) 30 (7.1%) 3(6.8%) 0 (0%) 38 (7.0%)
Analgesics and antipyretics 2 (4.4%) 39 (9.2%) 2 (4.5%) 6 (22.2%) 49 (9.1%)
Antibiotics 1 (2.2%) 16 (3.8%) 3 (6.8%) 1 (3.7%) 21 (3.9%)
Drugs affecting the GIT 2 (4.4%) 10 (2.4%) 0 (0%) 0 (0%) 12 (2.2%)
Antihistamines 1(2.2%) 13 (3.1%) 1 (2.3%) 0 (0%) 15 (2.8%)
Hypoglycemic drugs 0 (0%) 7 (1.7%) 0 (0%) 0 (0%) 7 (1.3%)
CVS drugs 5(11.1%) 7 (1.7%) 0 (0%) 0 (0%) 12 (2.2%)
Antiepileptics 1(2.2%) 3 (0.7%) 2 (4.5%) 0 (0%) 6 (1.1%)
Anxiolytics, antidepressants, 0 (0%) 6 (1.4%) 0 (0%) 3 (11.1%) 9 (1.7%)
and antipsychotics
Muscle relaxants 0 (0%) 3 (0.7%) 0 (0%) 0 (0%) 3 (0.6%)
Bronchodilators 1(2.2%) 6 (1.4%) 0 (0%) 0 (0%) 7 (1.3%)
Amphetamines 0 (0%) 1 (0.2%) 0 (0%) 0 (0%) 1 (0.2%)
Oral contraceptive pills 0 (0%) 13 (3.1%) 2 (4.5%) 0 (0%) 15 (2.8%)
Herbal remedies 0 (0%) 0 (0%) 0 (0%) 3(11.1%) 3 (0.6%)
Miscellaneous medications 1(2.2%) 6 (1.4%) 1 (2.3%) 1 (3.7%) 9 (1.7%)
Other agents 2 (4.4%) 5(1.2%) 0 (0%) 0 (0%) 7 (1.3%)
Unknown 6 (13.3%) 90 (21.2%) 6 (13.6%) 4 (14.8%) 106 (19.6%)

Multiple agents Analgesics and antihistamines 1(2.2%) 0 (0%) 0 (0%) 1 (3.7%) 2 (0.4%)
Analgesics and antibiotics 0 (0%) 1(0.2%) 2 (4.5%) 0 (0%) 3 (0.6%)
Multiple drugs affecting the CVS 0 (0%) 1 (0.2%) 0 (0%) 0 (0%) 1(0.2%)
Hypoglycemic drugs and CVS drugs 0 (0%) 1(0.2%) 0 (0%) 0 (0%) 1 (0.2%
Analgesics and oral contraceptive pills 0 (0%) 2 (0.5%) 0 (0%) 0 (0%) 2 (0.4%)
Multiple drugs affecting the GIT 1(2.2%) 0 (0%) 0 (0%) 0 (0%) 1 (0.2%)
Antibiotics and antihistamines 0 (0%) 1 (0.2%) 0 (0%) 0 (0%) 1 (0.2%)
Analgesics, drugs affecting the GIT, and 0 (0%) 1(0.2%) 0 (0%) 0 (0%) 1 (0.2%)
oral contraceptive pills
Dietary supplements and herbal remedies 0 (0%) 2 (0.5%) 0 (0%) 0 (0%) 2 (0.4%)

Total

45 (100%)

424 (100%) 44 (100%) 27 (100%) 540 (100%)

X2 = 125.124, p-value = 0.008.
# p-value significant <0.05.

A total of 2.3% showed intoxication due to multiple drugs
affecting the GIT. In 2016, household cleaning supplies, and
an analgesic plus an antipyretic (12.2% each), followed by
hydrocarbons and dietary supplements (10.8% each)
represented the highest percentages of intoxication.
Regarding intoxication by multiple agents, an analgesic plus
an antihistamine, multiple drugs affecting the CVS, a
hypoglycemic drug plus a CVS drug, an antibiotic plus an
antihistamine, and an analgesic plus a drug affecting the
GIT plus oral contraceptive pills, represented 1.4% each. In
2017, hydrocarbons (25.6%), followed by dietary
supplements (11.6%) represented the highest percentages of
intoxication. For intoxication by multiple agents, an
analgesic plus an antibiotic, an analgesic plus oral
contraceptive pills, and dietary supplements with herbal
remedies represented 1.6% each. In 2018, hydrocarbons
(25.9%), followed by household cleaning supplies (17.2%)
represented the highest percentages of intoxication. For
intoxication by multiple agents, 1.7% showed intoxication
by an analgesic plus an antihistamine. In 2019, 88.2%
showed intoxication by unknown agents. No reported cases
of intoxication by a single agent were observed except for

hydrocarbons (5.9%) and household cleaning supplies
(5.9%). In 2020, 38.6% of cases showed intoxication by
unknown agents. The highest percentage of intoxication by
a known single agent was for hydrocarbons (17.8%),
followed by household cleaning supplies (13.9%). In 2021,
32.2% of cases showed intoxication by unknown agents.
The highest percentage of intoxication by a known single
agent was for hydrocarbons (16.9%), followed by analgesics
and antipyretics (11%). No cases of intoxication by multiple
agents were reported in 2019, 2020, and 2021.

Table 5 shows a statistically significant relationship
between the manner of intoxication and age group
(p = 0.000). Approximately 80% of the accidentally
intoxicated children were in the age group 1 to <6 years.
Most of the intentionally intoxicated children (77.8%) were
in the age group of 12 to <18 years.

Table 6 shows a statistically non-significant relationship
between the system involved and the outcome (p = 0.283).

A binary logistic regression analysis of significant pre-
dictors of accidental intoxication among the studied cases was
performed. For omnibus tests of model coefficients, chi-
square = 37.220, df = 7 and p < 0.001; Nagelkerke’s > was
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Table 4: Distribution of acute pediatric intoxication cases according to toxic agent and year of occurrence during 2015—2021.

Toxic substance Year of pediatric intoxication occurrence® Total
2015 2016 2017 2018 2019 2020 2021
Single agent Hydrocarbons 10 8 33 15 1(59%) 18 20 105
(23.3%) (10.8%) (25.6%) (25.9%) (17.8%) (16.9%) (19.4%)
Household cleaning supplies 12 9 13 10 1(59%) 14 7 (5.9%) 66
(27.9%) (12.2%) (10.1%) (17.2%) (13.9%) (12.2%)
Personal care products/cosmetics 0 (0%) 3 (4.1%) 2 (1.6%) 0(0%) 0(0%) 2(2.0%) 3(2.5%) 10 (1.9%)
Pesticides 4(9.3%) 3(4.1%) 5(3.9%) 4(6.9%) 0(0%) 2(2.0%) 6(5.1%) 24 (4.4%)
Methanol 0(0%) 0(0%) 1(0.8%) 0(0%) 0(@0%) 0(0%) 0(0%) 1(0.2%)
Dietary supplements 1(23%) 8 15 3(52%) 0(0%) 5(5.0%) 6(5.1%) 38 (7.0%)
(10.8%) (11.6%)
Analgesics and antipyretics 4(9.3%) 9 6(4.7%) 5(8.6%) 0(0%) 12 13 49 (9.1%)
(12.2%) (11.9%) (11.0%)
Antibiotics 1(23%) 1(1.4%) 9(7.0%) 2(3.4%) 0(0%) 2(2.0%) 6(5.1%) 21(3.9%)
Drugs affecting the GIT 0(0%) 3(@4.1%) 6(4.7%) 1(1.7%) 0(0%) 0(0%) 2(1.7%) 12 (2.2%)
Antihistamines 0(0%) 5(6.8%) 4(3.1%) 2(3.4%) 0(0%) 0(0%) 4(3.4%) 15(2.8%)
Hypoglycemic drugs 0(0%) 3(4.1%) 3(2.3%) 0(0%) 0(0%) 1(1.0%) 0(0%) 7 (1.3%)
CVS drugs 0(0%) 0(0%) 4@3.1%) 5(8.6%) 0(0%) 0(0%) 3(2.5%) 12(2.2%)
Antiepileptics 0(0%) 0(@0%) 0(0%) 0(0%) 0(@0%) 1(1.0%) 542%) 6(1.1%)
Anxiolytics, antidepressants, 2(4.7%) 2(2.7%) 2(1.6%) 0(0%) 0(0%) 3(3.0%) 0(0%) 9 (1.7%)
and antipsychotics
Muscle relaxants 1(2.3%) 1(1.4%) 1(0.8%) 0(0%) 0(0%) 0(0%) 0(0%) 3(0.6%)
Bronchodilators 2 (4.7%) 22.7%) 0(0%) 0(0%) 0(0%) 1(1.0%) 2(1.7%) 7 (1.3%)
Amphetamines 0(0%) 0(0%) 1(0.8%) 0(0%) 0(0%) 0(0%) 0(0%) 1 (0.2%)
Oral contraceptive pills 0(0%) 5(6.8%) 7(5.4%) 3(52%) 0(0%) 0(0%) 0(0%) 15 (2.8%)
Herbal remedies 2 (4.7%) 0(0%) 0(0%) 1(1.7%) 0(0%) 0(0%) 0(0%) 3(0.6%)
Miscellaneous medications 0(0%) 22.7%) 2(1.6%) 3(52%) 0(0%) 0(0%) 2(1.7%) 9 (1.7%)
Other agents 1 (23%) 1(1.4%) 2(1.6%) 1(1.7%) 0(0%) 1(1.0%) 1(0.8%) 7 (1.3%)
Unknown 2 (4.7%) 4 (5.4%) 6 (4.7%) 2(3.4%) 15 39 38 106
(88.2%) (38.6%) (32.2%) (19.6%)
Multiple Analgesics and antihistamines 0(0%) 1(1.4%) 1(0.8%) 0(0%) 0(0%) 0(0%) 0(0%) 2(0.4%)
agents Analgesics and antibiotics 0(0%) 0(0.0%) 2(1.6%) 1(1.7%) 0(0%) 0 (0%) 0 (0%) 3 (0.6%)
Multiple drugs affecting the CVS 0 (0%) 1 (1.4%) 0(0%) 0(0%) 0(0%) 0(©0%) 0(0%) 1(0.2%)
Hypoglycemic drugs and CVS drugs 0 (0%) 1 (1.4%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 1 (0.2%)
Analgesics and oral contraceptive 0 (0%) 0 (0%) 2 (1.6%) 0(0%) 0(0%) 0 (0%) 0 (0%) 2 (0.4%)
pills
Multiple drugs affecting the GIT 1 (2.3%) 0(0%) 0(0%) 0(0%) 0(0%) 0(©0%) 0(0%) 1(0.2%)
Antibiotics and antihistamines 0(0%) 1(1.4%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 1(0.2%)
Analgesics, drugs affecting the GIT, 0 (0%) 1 (1.4%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 1(0.2%)
and oral contraceptive pills
Dietary supplements and herbal 0(0%) 0(0%) 2(1.6%) 0(0%) 0(0%) 0(0%) 0(0%) 2(0.4%)
remedies
Total 43 74 129 58 17 101 118 540
(100%)  (100%) (100%)  (100%) (100%) (100%) (100%) (100%)
X2 = 334.009, p-value = 0.000.
# p-value significant <0.05.
Table 5: Manner of pediatric intoxication by age group during 2015—2021.
Age group (years) Manner of intoxication® Total
Accidental Intentional Unknown
<1 41 (8.5%) 0 (0%) 4 (8.2%) 45 (8.3%)
1 to <6 387 (80.3%) 1 (11.1%) 36 (73.5%) 424 (78.5%)
6to <12 38 (7.9%) 1 (11.1%) 5(10.2%) 44 (8.1%)
12 to <18 16 (3.3%) 7 (77.8%) 4 (8.2%) 27 (5.0%)
Total 482 (100%) 9 (100%) 49 (100%) 540 (100%)

X2 = 105.763, p-value = 0.000.

a

p-value significant <0.05.
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Table 6: Distribution of acute pediatric intoxication by system involved and outcome during 2015—2021.

Outcome

System involved

Total

Asymptomatic GIT

Cardio-pulmonary Neurological Others (skin, eye, nose)

No admission

Admission to emergency department 3 (0.7%)

Admission to inpatient ward
Discharge against medical advice
Unknown

Total

43 (9.5%) 3(4.5%) 0 (0%) 0 (0%) 0 (0%)
0(0%)  0(0%) 0 (0%) 0 (0%)
174 (38.3%) 31 (47.0%) 0 (0%) 5(50.0%) 6 (75.0%)
137 (30.2%) 18 (27.3%) 2 (100.0%) 1(10.0%)  1(12.5%)
97 (21.4%) 14 (21.2%) 0 (0%) 4(40.0%)  1(12.5%)
454 (100%) 66 (100%) 2 (100%) 10 (100%) 8 (100%)

46 (8.5%)
3(0.6%)
216 (40.0%)
159 (29.4%)
116 (21.5%)
540 (100%)

X2 = 18.720, p-value = 0.283
p-value significant <0.05.

Table 7: Binary logistic regression analysis of predictors of accidental acute pediatric intoxication.

B Standard error p value Adjusted OR CI

Age groups (years) —4.265 0.982 <0.001" 0.014 0.002—0.096
Sex 0.058 1.032 0.955 1.060 0.140—8.011
Nationality —0.255 1.370 0.852 0.775 0.053—11.368
Residence —2.009 0.953 0.035* 0.134 0.021-0.868
Toxic agent type 2.054 2.026 0.311 7.799 0.147—413.877
Number of toxic agents —2.784 1.592 0.080 0.062 0.003—1.400
Form of toxic agent(s) 1.421 1.947 0.465 4.143 0.091—188.015

OR, odds ratio, CI, confidence interval.

& p-value significant <0.05.
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Figure 3: Receiver-operating characteristic curve representing the possibilities generated from binary logistic regression analysis for
prediction of accidental pediatric intoxication among the studied cases.
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Table 8: Binary logistic regression analysis of predictors of the need for admission among acutely intoxicated children.

B Standard error p value Adjusted OR CI
Age groups (years) 0.236 1.112 0.832 1.267 0.143—11.191
Sex 0.274 0.362 0.449 1.315 0.647—2.674
Nationality —0.106 0.799 0.894 0.899 0.188—4.304
Residence 0.437 0.459 0.340 1.549 0.630—3.805
Toxic agent type —0.970 0.377 0.010° 0.379 0.181—0.793
Manner of poisoning 0.359 0.572 0.531 1.432 0.466—4.395
Clinical presentation 0.874 0.561 0.119 2.397 0.798—7.194
Status of the intoxicated child upon arrival at the hospital 0.057 0.298 0.848 1.059 0.590—1.901

OR, odds ratio, CI, confidence interval.
# p-value significant <0.05.

0.498. The logistic regression model of predictors of acci-
dental intoxication showed that only age and residence in
urban vs rural areas had a significant relationship (p < 0.05).
As age increased, accidental intoxication became less likely
(OR = 0.014, 95% CI = 0.002, 0.096). Acutely intoxicated
children in rural areas were significantly less likely to have
accidental intoxication than those in urban areas
(OR =0.134,95% CI = 0.021, 0.868) (Table 7). Our model’s
ROC curve had a high AUC of approximately 0.979, thus
indicating that the logistic regression model significantly

predicted accidental pediatric intoxication (p < 0.001)
(Figure 3).

A binary logistic regression analysis of significant pre-
dictors of the need for admission among the studied acutely
intoxicated children was performed. For omnibus tests of
model coefficients, chi-square = 13.395, df = 8, and
p = 0.099; Nagelkerke’s > was 0.075. although the logistic
regression model of predictors of the need for admission of
the studied acutely intoxicated children was insignificant, it
indicated that only the type of toxic agent had a significant
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Figure 4: Receiver-operating characteristic curve representing the possibilities generated from binary logistic regression analysis for
prediction of the need for admission among the studied cases of acute pediatric intoxication.
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relationship with the need for admission (p < 0.05, Table 8).
Our model’s ROC curve had an AUC of approximately
0.663, thus indicating that the logistic regression model
significantly predicted the need for admission of acutely
intoxicated children (p = 0.001) (Figure 4).

Discussion

Intoxication is one of the most prevalent crises in pedi-
atric medicine. Instances may conceivably be undiagnosed,
particularly if the intoxicated children or their caregivers do
not seek medical care, or an incorrect cause is assigned. Even
when intoxication is appropriately identified, the responsible
agent may be unknown to the healthcare professional or
caregiver."]0 Acute pediatric intoxication in various nations
and areas of the world shows significant epidemiological
differences. Consequently, every region should investigate
its prevalence and influencing factors. Moreover, in
developing successful local preventive programs, these
differences should be considered.®!! Accordingly, the
current retrospective study was aimed at assessing the
pattern and outcome of acute pediatric intoxication at
Aljouf, KSA, from 2015 to 2021.

The total reported number of cases of acute pediatric
intoxication admitted to the Prince Mutaib bin Abdulaziz
hospital, and Maternity and Children’s hospital in Aljouf,
was 540. This number exceeded the 404 instances of acute
chemical intoxication documented at the Preventive Medi-
cine Department in the Qassim Region of KSA from April
1999 to February 2003.7 However, this number was less than
the 735 children who presented with intoxication to King
Khaled University Hospital Pediatric Emergency Medicine
in Riyadh, KSA, from January 2010 to December 2016.”

The highest frequency of reported acute pediatric intoxi-
cation was in 2017 (23.9%), followed by 2021 (21.9%). The
lowest rate of intoxication was observed in 2019 (3.1%). July
was the month with the highest frequency of intoxication
(14.1%). The start of summer vacation for children might
have been associated with the increase in intoxication
observed in July. Summer vacationing children are expected
to spend more time engaging in outdoor activities. Some-
times, they may be left alone at home or under the supervi-
sion of an older child. In addition, caregivers may be less
aware of potential dangers during vacation.'

Most acutely intoxicated children in this study (79%) were
in the age group of 1 to <6 years. This finding was consistent
to some extent with those of several studies in different regions
in KSA and worldwide, during different time periodslz’3 69,12~
' This finding might have been because children become more
active at this age and are highly exposed to toxins. They have a
proclivity to investigate their environment by placing objects
in their mouths, despite their inability to distinguish between
harmful and safe agents. Children at this age are also prone
to imitating others’ practices, such as medication intake.
Therefore, teaching mothers about intoxication prevention
methods, such as not referring to pharmaceuticals as candy
or purchasing candies that resemble medications, is
critical."*>!>1® More than half of the reported cases in the
current study (54%) were in boys. This higher percentage of
intoxication in boys than girls has been shown in other
studies in different settings.sfg’l:fm’17 This result might be

explained by a tendency for boys to be more mobile and
adventurous than girls.9 Furthermore, in certain societies,
girls are not encouraged to participate in outdoor pursuits
or to take risks.! However, a female predominance has been
shown in other studies.”'® Regarding nationality, 95% of
the studied intoxicated children were Saudi, in agreement
with findings from other studies conducted in different
regions in KSA .7 Seventy-seven percent of the studied
intoxicated children were from urban areas, a finding consis-
tent with similar studies.®'>!” However, other studies have
shown a higher percentage of pediatric intoxication in rural
than urban areas'®'® The logistic regression model of
predictors of accidental intoxication in this study indicated
that residence in urban vs rural areas had a significant
relationship. Acutely intoxicated children in rural areas were
significantly less likely to have accidental intoxication than
those in urban areas, possibly because of the higher use of
hazardous toxic agents in those areas, and varying
availability of these agents by location.

Approximately 92% of the acute intoxication cases in
children occurred in the home. This result is consistent with
findings from previous research conducted in other areas and
at various times.>'>'*!7 A collection of pharmaceuticals,
household cleaning agents, and personal care items are
frequently inadequately stored and within children’s grasp
in their homes.® Intoxication risk is also increased through
the use of unlabeled or improperly labeled containers
lacking child-resistant closures. Children are inherently
inquisitive, and they enjoy discovering their surroundings.
Even if harmful materials are stored in well-marked con-
tainers with visible warning signs, young children are un-
likely to understand what the warnings mean.'

Approximately 22.8% of the studied intoxication cases
occurred in the morning, possibly because most children
were not noticed by their caregivers, who were engaged in
domestic tasks.”

Most acutely intoxicated children in the current study
(89.3%) were accidentally intoxicated; by contrast, only
1.7% showed intentional intoxication. This result is consis-
tent with findings from other studies indicating that most
intoxicated children are accidentally intoxicated.>®%1>~
LTI A statistically significant relationship between the
manner of intoxication and age group was estimated in the
current study. Approximately 80% of the accidentally
intoxicated children were in the age group of 1 to <6 years.
Most of the intentionally intoxicated children (77.8%) were
in the age group of 12 to <18 years. Moreover, the logistic
regression model of predictors of accidental intoxication
among the studied cases indicated a significant relationship
for age: as the age increased, accidental intoxication
became less likely. The increased rate of accidental drug
intoxication in KSA might be attributable to Saudi
families” habits of storing unused pharmaceuticals for later
consumption. Furthermore, most drugs can be -easily
purchased in KSA.” In addition, accidental pediatric
intoxication is considerably increased by the storage of
chemicals to which children may be exposed in homes.'
Unintentional intoxication among younger age groups has
been associated with a variety of factors, including
children’s inquisitive nature, natural desire to investigate
their surroundings, and a lack of understanding of
potential dangers.’” Accordingly, intoxication in children
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may be avoided in most situations. 15 The extremely low rate
of deliberate intoxication among the cases analyzed indicated
the scarcity of this cultural trend in this part of the world.”
However, such incidents were interestingly observed among
the older age group (12 to <18 years). Academic
challenges, parental expectations, peer influences, health
and psychological issues, and drug abuse are all recognized
as factors in purposeful adolescent intoxication.'® To avoid
and limit toxicity in the pediatric age group, parents must
pay more attention and provide proper care to children of
various ages.19

Intoxication prevention strategies must be based on evi-
dence regarding the types of toxic hazards in society.zo
Pharmaceutical drugs were responsible for most reported
cases of acute pediatric intoxication in the present study
(41%), whereas 39.4% were attributed to chemicals.

Approximately 78% of the studied children were intoxi-
cated by a single poisoning agent. The most common caus-
ative toxic agent was hydrocarbons (19.4%), followed by
household cleaning supplies (12.2%), then analgesics and
antipyretics (10.6%). The predominance of pharmaceuticals
in pediatric intoxication, with analgesics and antipyretics as
the most reported medications, is consistent with findings
from similar studies conducted in different regions of KSA at
different time periods.2’3’5’8’9 The current study indicated
that pharmaceutical drugs were responsible for most
reported cases of acute pediatric intoxication, in agreement
with similar studies conducted in several regions outside
KSA during different time intervals.'*'” This finding might
have been due to drug awareness among family members,
the availability of free medical treatment, easy access to
pharmaceuticals rather than delivery of drugs in child-
resistant containers, and careless drug and household prod-
uct storage.’ﬂ”8 By contrast, Moazzam et al., in a 2009 study in
the Al-Qassim region, KSA, reported that chemicals were
responsible for most studied cases of intoxication in chil-
dren.’ Dayasiri et al., in a 2018 study of acute pediatric
intoxication in the North—Central province of Sri Lanka,
reported that household chemicals were responsible for
30.2% of acute intoxications, and kerosene oil was the most
prevalent toxin. Pharmaceuticals were responsible for 25.3%
of intoxications.'> Sobeeh et al., in a 2018 study in Egypt,
reported that pediatric intoxication by chemicals was more
common than that by pharmaceuticals. This finding might
be explained by chemicals, including those used for
domestic cleaning, being readily accessible in homes in
Egypt and being stored within young children’s grasp.
Such hazardous chemicals are often kept in easily opened
containers, or empty food or drink containers.'® The
discrepancy between the results of the current study and
these studies may be attributable to the difference in the
age groups and regions studied. The results of the current
study indicating that hydrocarbons and household cleaning
supplies were the most common causative toxic agents is
consistent with findings from other studies. In a study in
Egypt, the most prevalent sources of intoxication have
been found to be household chemicals, with kerosene and
chlorine accounting for 43.2% of all cases.” In a study in
central India, most studied children (56%) were found to
be intoxicated with household chemicals.® Furthermore,
Tiwari et al. (2021) reported that, because it is a commonly
used home item, kerosene remains the most prevalent agent

in the pediatric intoxication.'’ By contrast, Alghadeer et al.
(2018) reported that kerosene is being used less frequently
in Saudi Arabian households as a result of recent
advancements.”

The most common route of intoxication in the present study
was oral ingestion (in 91.7% of acutely intoxicated children).
Liquid and solid forms were the most common forms reported,
at 40.9% and 39%, respectively. These findings are consistent
with pharmaceutical drugs being responsible for most reported
cases of acute pediatric intoxication in the present study. Other
studies have shown similar results.”>>"' %4117 The current
study indicated a statistically significant relationship between
the type of toxic agent and age groups. In children under 12
years of age, hydrocarbons and household cleaning supplies
accounted for the highest percentage of intoxication. For the
age group of 12 to <18 years, analgesics and antipyretics
represented the highest percentage of intoxication. These
findings might have been due to how various age groups
perceive such dangerous toxic agents. The appeal of a
hazardous toxin to children is determined primarily by its
physical appearance, whereas its chemical makeup dictates its
effect. Size, color, and texture can all influence young
children’s decisions to handle and consume a material.
Liquids have been reported to appeal to young children more
than solids, transparent liquids appeal to them more than
dark-colored liquids, and small solids appeal to them more
than large solids. Solid drugs with bright colors may be rela-
tively more appealing to children." For older children, the
appeal of a hazardous toxin to them might be due to the
delivery of pharmaceuticals in envelopes rather than child-
resistant containers, easy access to medications without pre-
scriptions, irresponsible drug storage in homes, and the in-
crease in intentional intoxication ideation at this age.()

The present study indicated a statistically significant
relationship between the type of toxic agent and the year of
occurrence of pediatric intoxication. On the basis of these
findings, hydrocarbons might be potentially hazardous toxic
agents almost every calendar year. Preventive measures
should be sought to address this continual hazard.

Most acutely intoxicated children in this study were in
stable condition (82.6%) and asymptomatic (84%) at the
time of admission. Among symptomatic children, GIT clin-
ical manifestations were the most reported symptoms
(12.2%). This finding is in agreement with those of several
previous studies, 7131617 By contrast, Sarhan et al. (2018)
and Lee et al. (2019) reported that the most prevalent
symptoms among symptomatic individuals = were
neurological.14’lx This finding might have been associated
with differences in the types of toxic agent involved in
inducing toxicity among the studied cases in each study.

Regarding treatments received, 20.6% were treated
through GIT decontamination, 5.9% were given an antidote,
and 2.2% received symptomatic treatment. This treatment
approach was determined by various aspects, including the
type of toxic agent, dosage, general health status at the time of
admission, clinical manifestations, age, existence of other ill-
nesses or damage, and time of toxic agent intake before
admission to the healthcare facility.” Several similar studies
have followed the same approach.z’g’]2

Approximately 40% of the studied children were
admitted to the inpatient ward, whereas only 0.6% of chil-
dren required admission to emergency care. Interestingly,
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29.4% were discharged against medical advice. Other studies
have shown higher clinical severity than that in this study.
Moazzam et al., in 2009, reported a 2.2% mortality rate.’
Tobaiqy et al., in 2020, reported that 11.6% were rushed to
the pediatric intensive care unit. A single death has been
reported.5 Ramawat and Jain, in 2021, reported that 12%
of children were in serious condition and required intensive
care, and 6% required ventilator support.(’

The statistically non-significant relationship between the
system involved and the outcome in the current study suggests
that caregivers should be made aware that even mild symp-
toms may require admission. Accordingly, medical care
should be sought whenever intoxication is suspected. In
contrast, the logistic regression model of predictors of the need
for admission of the studied acutely intoxicated children
showed that the type of toxic agent involved had a significant
relationship. This finding indicates importance of early iden-
tification of the type of toxic agent in intoxicated children.

Consequently, the findings of the current study and
similar studies may be applied to enhance the implementa-
tion of effective prevention strategies to decrease the inci-
dence of pediatric intoxication.”>'* Such preventive
measures could include legislation prohibiting over-the-
counter drug sales, selling potentially harmful substances in
child-resistant containers, and improving accurate and
thorough medical record-keeping for better information
availability.”"

The strength of this study is that it was conducted over an
extended period from 2015 to 2021, thus providing a broad
picture of the pattern of acute pediatric intoxication in
Aljouf Province, KSA, and supporting the establishment of
preventive measures to address this health concern. More-
over, to our knowledge, no previous studies have studied the
epidemiological patterns of acute pediatric intoxication in
Aljouf Province, KSA.

Conclusion

Acute pediatric intoxication is a genuine problem in
Aljouf, KSA. Most acutely intoxicated children were in the
age group of 1 to <6 years. Pharmaceutical drugs were
responsible for most reported cases. Most acutely intoxicated
children were stable and asymptomatic at the time of
admission. Nonetheless, most of the studied children were
admitted to the inpatient ward. Consequently, our findings
might indicate a need for caregivers to be more mindful of
potentially harmful toxic agents and their negative conse-
quences. Furthermore, preventive actions are required to
decrease acute pediatric intoxication in Aljouf, KSA.
Accordingly, our study results highlight the need for imple-
menting such prevention strategies to mitigate future acute
pediatric intoxication. Moreover, estimating the significant
predictors of the occurrence of accidental intoxication and
the need for admission may aid in the design of preventive
measures.
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