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Abstract

Poisoning is a major public health concern. In Saudi Arabia, information related to
poisoning is limited. Herein, we report a large number of poisoning cases from across
The Kingdom of Saudi Arabia. We reviewed cases of poisoning received by the Poison
Control Center (PCC) at the Saudi Medical Appointments and referral Center. This was
a retrospective review of all documented calls to the PCC between September 2020 and
September 2021. A total of 39,439 cases were reported to the PCC during the study
period. The mean patient age was 7.1 & 12.6 years, 52.8% were men, and 36.9% were
women; 10.3% of the study population did not specify their gender. More than half of the
cases (61.7%) were children <5 years-of-age. Public calls accounted for 76.1% of the
cases, of which 76.4% were managed at home. Exposures to poisons were mostly acute
(84.9%) and unintentional (69.1%). Medications were implicated in 34.7% of cases,
the most common medications were analgesics (9.3%). Moderate or major effects were
reported by 18.4% of the study population. The vast majority of toxicology consultations
received by the PCC involved the accidental exposure of poisons to children less than
five years-of-age. Therefore, there is an urgent need to develop educational campaigns
targeting the safe use and storage of medications and chemicals in the household. Our
findings also demonstrate that PCCs play a major role in reducing visits to the emergency
department and will also reduce healthcare cost related to poisoning and overdose.
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1. Introduction

Poisoning is a major global public health concern. According
to the United States National Safety Council, the top three
leading causes of preventable injury-related deaths in 2021
were poisoning (43.0%), falls (21.0%) and motor vehicle ac-
cidents (21.0%) [1]. Between 2019 and 2021, there was a
reported increase in deaths caused by drug overdose in the
United States of America (USA), including those caused by
both illegal substances and prescription opioids, with more
than 106,000 deaths reported in 2021 [2]. According to the
World Health Organization (WHO), acute poisoning causes
>45,000 fatalities per year among children and those aged
<20 years-of-age. Moreover, the WHO estimated that in 2016,
6.3 million years of healthy life (disability-adjusted life years)

and 106,683 deaths were lost to unintentional poisoning [3].
The underlying causes of poisoning vary between countries
and depend on various factors, including demographic char-
acteristics, the socioeconomic status of the local population,
educational levels, and local customs and beliefs [4]. The 2021
mortality data released by the WHO showed that the Republic
of Moldova and some African countries, including Lesotho,
had the highest rates of mortality associated with unintentional
poisoning (5.45 and 5.23 deaths due to poisoning per 100,000
of the population, respectively) [5]. The USA has a reported
rate of 0.51 deaths per 100,000 of the population [5]. Middle
Eastern countries, Oman and Qatar ranked first and second at
0.94 and 0.87 deaths per 100,000 of the population in 2019
[5]. Furthermore, the WHO emphasized the establishment
of poison control centers (PCCs) that advise, assist, prevent,
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diagnose, and manage cases of poisoning. Currently, the
WHO lists around 348 PCCs worldwide (accounting to 47%
of WHO member states) but only eight centers are listed in
Middle Eastern countries (five, two and one in Saudi Arabia,
the United Arab Emirates and Qatar, respectively) [5].

The most common causes of poisoning include analgesics,
household cleaning substances, cosmetics and personal care
products, illegal drug use and chemicals [6]. In the USA,
poisoning became the leading cause of death by injury and
almost nine out of 10 poisoning deaths are caused by drugs
[7]. The top ten drugs most frequently involved are fentanyl,
heroin, cocaine, methamphetamine, alprazolam, oxycodone,
morphine, methadone, hydrocodone, and diphenhydramine
[8]. Over the past decade, adults aged 55—64 years and non-
Hispanic white Americans experienced the greatest increase in
mortality rate due to poisoning by opioid analgesics [&].

In Saudi Arabia, medication overdose was the most com-
mon cause of poisoning with children <12 years-of-age most
commonly affected [9, 10]. A large proportion of children
who had been poisoned were exposed to medications [11].
In the majority of cases, the poison was taken via the oral
route, and 6.8% of cases involved the ingestion of household
chemicals (6.8%) [12—15]. Children aged <12 years were the
most affected age group and acetaminophen overdose was the
most common cause of poisoning [ 13]. Studies in Saudi Arabia
showed that analgesics and non-steroidal anti-inflammatory
drugs represented the highest proportion of used medications
[13—16]. The Saudi Ministry of Health reported 1474 cases of
drug poisoning (mostly unintentional) between 2011 and 2016,
mostly in women and young children <12 years old. Most of
the reported cases involved analgesic and non-steroidal anti-
inflammatory, antiepileptic, antipsychotic, psychoactive and
anxiolytic drugs [16].

We conducted this study to review all poisoning cases re-
ceived by the PCC at Saudi Medical Appointments and Re-
ferral Center, Ministry of Health, Riyadh, Saudi Arabia. We
aimed to describe the epidemiology of poisoning and overdose,
identify populations at risk, common exposures, the treatments
provided and outcomes.

2. Materials and methods

This was a retrospective review of all documented calls to the
Ministry of Health (MOH) Toxicology Call Center database
between September 2020 and September 2021. This center
is located in Riyadh, Saudi Arabia and receives consultations
from across the country and is available 24 h for 7 days
a week. Some major hospitals have their own toxicology
services and therefore may not consult the PCC. Consulting
the PCC is not obligatory. Specialists in poison information
(SPIs), mostly pharmacists and also some nurses, receive calls
from both public sites and healthcare facilities. The SPIs
gather information from the caller and provide advice if it
is within their scope of practice. For example, in cases of
accidental exposure to non-toxic substances at home, the SPIs
can reassure the caller and advise him/her to stay home and will
provide a follow-up call after a few hours to check the status
of the patient. The SPIs also consult a medical toxicologist as
required. Subsequently, the SPIs feed information into a data-
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entry software package. The medical toxicologist flags the
cases that need follow-up and decide on when the next follow-
up call should be conducted. Initially, the data entry was self-
controlled in that the SPI would provide data in an allocated
location in the software but could leave this data-entry point
empty if they wished. However, this led to a significant loss of
data. Therefore, the software was modified to make it obliga-
tory to enter certain data; for example, age and sex. Addition
data includes the caller’s location, exposure substance, type of
exposure (acute or chronic), intent of exposure (unintentional
or intentional), route of exposure, decontamination method,
antidote and outcome. Other pieces of specific information
are also required, including the location of the hospital, type
of hospital (private or government), management site (home,
emergency room), and status (discharged, transferred to ward
or the intensive care unit (ICU), or transferred to another
hospital).

To describe the medical outcome, we used the National Poi-
son Data System (NPDS) to evaluate the observed effect as no
effect, minor, moderate or major. According to the American
Association Poison Control Centers (AAPCC) NPDS [17], a
patient had “no effect” if they experienced no symptoms at all
from the exposure. A “minor effect” referred to a patient expe-
riencing some symptoms that were not bothersome. A “moder-
ate effect” referred to a patient that experienced symptoms that
were more severe, more prolonged, or more systemic in nature
that required medical attention (e.g., unconsciousness with
appropriate response to pain, confusion, localized seizures,
bradycardia or tachycardia). A “major effect” referred to
a patient experiencing symptoms that were potentially fatal
or left them with a significant amount of residual disability
or disfigurement (e.g., respiratory insufficiency, deep coma,
generalized seizures, myocardial infarction, shock or severe
hypoglycemia).

The collected data were analyzed using the Statistical Pack-
age for the Social Sciences (SPSS) version 26.0 (IBM-SPSS,
Armonk, NY, USA). Descriptive statistics were used to present
the demographic characteristics and presented as numbers and
frequencies for categorical variables, and as means and stan-
dard deviations for continuous variables.

3. Results

A total 0f 39,439 poisoning cases were reported to the Toxicol-
ogy Center during the study period (mean age of patients: 7.1
+ 12.6 years). There were 20,835 (52.8%) and 14,534 (36.9%)
cases involving male and female individuals, respectively, and
4070 (10.3%) unspecified cases. More than half of the cases
(61.7%) were of children aged <5 years. Public site callers
accounted for 76.1% of all cases. Of the cases reported by the
hospital, 9391 cases (96.7%) were non-ICU cases. In contrast,
of the 30,018 calls made by the public, the majority (22,934,
76.4%) were managed at home (Table 1).

The route of exposure was oral in 30,938 of cases (78.4%).
Most exposures were acute (n = 33,494 cases, 84.9%) and
the majority of cases (n = 27,249, 69.1%) were unintentional
(Fig. 1). The most commonly identified cause of poisoning
was medications (n = 13,670, 34.7%) followed by the use
of household and cosmetic products (n = 4942, 12.53%) and
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TABLE 1. Demographic profile of poisoning cases reported to the toxicology call center of the ministry of health in

Saudi Arabia (September 2020—September 2021).

Characteristic Description N
Gender

Male 20,835

Female 14,534

Unspecified 4070
Site of caller

Public 30,018

Hospital 9421
Site of the hospital

Central region 10,101

Peripheral regions 29,338
Type of hospital

Governmental 30,224

Private 9215
Age category distribution

<1 1847

1-5 22,484

5-18 3958

>18 5025

Unspecified 6125
Management site of calls from the hospital

Total Hospital admission 9710

Admitted (ICU) 319

Admitted (non-ICU) 9391
Management site of calls from the public

At home 22,934

Advised to go to the hospital 7084
Cases needed transfer to a higher level of care 227

ICU: intensive care unit.

Types of exposure

3303

= Acute = Chronic

Intent of exposure

27,249
69.1%

8.4% \

2642
6.7%

Routes of exposure

33,494

Unspecified Unspecified - 3073, 7.8%
Parenteral . 2456, 6.2%
Bite / sting l 1568, 4.0%
Topical [ 988, 2.5%
Inhalation I 416, 1.1%

4377
11.1%

Unintentional Intentional  Unspecified

%

52.8%
36.9%
10.3%

76.1%
23.9%

25.6%
74.4%

76.6%
23.4%

4.7%
57.0%
10.0%
12.7%
15.6%

3.2%
96.7%

76.4%
23.6%
0.6%

FIGURE 1. Types, routes and intent of exposure to poisoning and the disposition of patients reported to the Toxicology
Call Center of the Ministry of Health in Saudi Arabia (September 2020-September 2021).
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chemicals (n = 961, 2.4%). The cause of poisoning was not
documented for 47.0% of patients (n = 18,525). The most
commonly identified medications were analgesics (n = 3662,
9.3%), vitamins (n =3027, 7.7%), hormones (n = 1489, 3.8%),
antihistamines (n = 1288, 3.3%) and cardiovascular medica-
tions (n = 1015, 2.6%). Children aged <5 years were the
most vulnerable to exposure to analgesics (2413/3662 cases,
65.8%), vitamins (2144/3027 cases, 70.8%), and to household
products and cleaning solutions (1900/2675 cases, 71.0%).
There were 945 (2.4%) cases of bites and envenomation from
snakes and scorpions. The identified causes of poisoning are
presented in Fig. 2.

Decontamination was performed in only 489 cases (1.2%);
the most common decontamination method was the applica-
tion of activated charcoal as a single or multiple dose (n =
325, 0.8%), gastric lavage (mostly performed prior to PCC
consultation) (n = 42, 0.1%), and external decontamination
such as dilution, irrigation or washing (n = 38, 0.1%). Other
methods that were not recommended by the medical team
included induced vomiting (n = 11, 0.03%) and other methods
such as the use of salty water and herbs (n = 6, <0.1%). No
decontamination method was used in 38,950 cases (98.8%)
(Fig. 3).

The majority of poison exposures (n = 35,820, 90.8%)
did not require the use of an antidote and were managed
symptomatically. Of the remaining 3619 cases of exposure,
2959 (7.5%) received intravenous N-acetyl cysteine (NAC) for
acetaminophen poisoning. Ethanol was used as an antidote
in 226 cases (0.6%). Of the 233 cases involving snakebites,
antivenom was administered to 128 (54.9%) patients. Of
the 712 cases involving scorpion stings, 112 (15.7%) were
administered with antivenom. Hydroxycobalamine, naloxone,
flumazenil and fomepizole were administered in 38 (0.1%), 9
(<0.1%) and 4 (<0.1%) cases, respectively (Fig. 4).

There were some documented case-fatalities including a
35-year-old male with methanol toxicity. Also, three male
patients died after cobra snakebites; these were five, 28 and
35 years-of-age, respectively. Finally, a 65-year-old female
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died following an overdose of methotrexate and a 3-year-old
boy died due to an overdose of lidocaine.

4. Discussion

Poisoning has emerged as a significant public health issue
owing to the rising number of reported cases worldwide. In
the USA, poisoning has surpassed traffic accidents as one of
the main causes of injury-related deaths that could have been
prevented [7]. In the present study, we described the spectrum
of poisoning cases that were reported to the PCC at Saudi Med-
ical Appointments and Referral Center within a one-year study
period (September 2020 to September 2021). The current
study reported the one-year prevalence of 39,439 calls, 48%
higher than that reported previously by Al-Mousa et al. [14].
This substantial increase is likely to be attributed to the fact
that in November 2020 all toxicology consultations regardless
of their source (public vs. healthcare facilities) started to be
directed to a single hotline. This ensures that all data are stored
in a single database and allows better toxicovigilance.

A previous successful effort of the Ministry of Health in
Saudi Arabia (MOH-KSA) was the introduction of the Poison
Control E-System (Awtar) that unified the reporting of poi-
soning incidents. In 2018, MOH-KSA improved the database,
reporting, and access to poisoning cases in an attempt to reduce
the response to toxic cases to less than 2 hours [18]. The 12th
Middle East and North Africa Clinical Toxicology Association
(MENAT0x2022) recently recommended the integration of
poison control initiatives into national strategies and enhancing
the work of PCCs in each nation [19].

According to previous reports, the public awareness of poi-
soning exposures increases with the availability of poison
information and aid for poisoning cases, which leads to an
increase in the number of persons reporting and calling their
respective PCCs [11, 20]. Approximately 23.9% of the cases
analyzed in this study were reported from hospitals. The
majority of the calls were from public sites (76.1%) and most
of these cases were treated at home (76.4%). Therefore, only
23.6% of cases were advised to go to hospital. This di-

Causes of poisoning

Unspecified

Drugs

Household products
Bites and envenomation

B 945 24%) ey

18,525 (47.0%)

I 13,670 (34.7%)

Cleaning products=2675 (6.8%)

° —) Cosmetics=1107 (2.8%)
- 4942 (12.5%) Creams/lotions=596 (1.5%)

Pesticides=384 (0.9%)

Scorpion stings=712 (1.8%)

Analgesics=3662 (9.3%)
Vitamins=3027 (7.7%)
Hormones=1489 (3.8%)
Antihistamines=1288 (3.3%)
Cardiac drugs=1015 (2.6%)
Dietary supplements=830 (2.1%)
Antidepressants=583 (1.5%)
Antibiotics=549 (1.4%)
Sedative/hypnotic=465 (1.2%)
Anticonvulsants=418 (1.1%)
Antidiabetics=150 (0.4%)

GI drugs=133 (0.3%)

Street drugs=39 (0.1%)

Cough and cold prep=22 (0.1%)

Snake bites=233 (0.6%)

Chemicals [J] 961 (2.4%)

Others | 396 (1.0%)

Fumes and gases 133 (0.3%)
) Hydrocarbons 100 (0.3%)

FIGURE 2. Identified causes of poisoning in 39,439 cases reported to the Toxicology Call Center of the Ministry of

Health in Saudi Arabia (September 2020-September 2021).
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Decontamination methods used

induced vomiting [ n=11, 0.03%
Dilution/irrigation/washing [l n=38, 0.1%
Gastric lavage [l n=42,0.1%

Activated charcoal |INENEGEEGEGEGEGE 325, 0.8%

other (salty water and herbs) |n=6, <0.1%

FIGURE 3. The methods of decontamination used in 489 cases.

unspecified | n=139(0.35%)
fomepizole n=4(0.01%)
flumazenil |n=4(0.01%) . .
naloxone ' n=9(0.02%) AntldOtCS glVCn
hydroxyxcobalamine |n=38(0.1%)
antivenom | n=240 (0.6%)
ethanol | n=226(0.6%)
intravenous NAC [l n=2959 (7.5%)
No antidote given I n=35,820 (90.8%)

15,982
40.5% Outcomes
9836
24.9%
6370 6818
16.2% 17.3%
433
1.1%
No effect Mild effect Moderate effect Major effect Not specified

FIGURE 4. Antidotes and outcomes in 39,439 cases reported to the Toxicology Call Center of the Ministry of Health in
Saudi Arabia (September 2020—September 2021). NAC: N-acetyl cysteine.
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rectly affected the financial cost of avoidable hospital referral.
According to a Moroccan study, the typical direct medical
expense of treating poisoning is 157 USD per child [21].

We found that accidental poisoning was more common in
males than in females (23.5% versus 18.3%), as reported
previously [22, 23]. In addition, the present study revealed
that 61.7% of reported poisoning cases involved children under
the age of 5 years; this finding was also consistent with the
findings reported by previous studies [11, 24-29]. Children
exhibit energetic, exploratory, and inquisitive behaviors and
often engage in the act of placing objects in their mouths
without contemplating potential consequences. Because of
their diminutive size (and proportionately large amount of
ingested toxins), easy access to harmful substances, and the
lack of oversight from adults, this age group is the most
likely to accidentally swallow poisons/medications and be-
come poisoned [24-29]. To stop such occurrences, efforts
and programs to educate the public relating to poisoning and
drug overdose must be considered. To raise awareness of
the risks posed by these substances and urge parents to keep
chemicals and medications out of the reach of young children,
we recommend the establishment of a widespread community
education program. In 78.4% of cases, the principal route
of poisoning was the oral route and was inadvertent in most
instances involving children <5 years-of-age. However, the
proportion of intentional poisoning cases was 19.1% more
likely to be suicidal and was primarily observed in adults
and youths (aged >13 years-of-age). The 2019 annual report
published by the AAPCC showed that suicidal intent was
suspected in 13.1% of all poisoning cases [12]. A study from
Nepal showed that suicide was the main cause of intentional
poisoning in the adult population whereas accidental or unin-
tentional exposure was the main cause of poisoning in children
[30].

We found that overdosing on medications was the most
frequent cause of poisoning. In particular, acetaminophen was
the cause in 9.3% of all cases. This is probably attributed to the
fact that this drug is available almost everywhere. According
to previous research, analgesics were substance most often
involved in approximately 10% of all poisoning cases [13, 24—
29]. Investigations have shown that acetaminophen is the
most commonly consumed agent as a cause of poisoning or
overdose in both the adult and pediatric population [24, 31, 32].
Only 12.5% of such cases were reported in this investigation;
previous studies reported that 20-30% of cases involved home
products, such as chemicals, cleaning products, and alcohol
sanitizers as sources of poisoning other than drugs [33].

When faced with a poisoned patient, physicians typically
conduct an assessment that considered a patient’s level of
consciousness, the substances they consumed, and any symp-
toms of toxicity. This assessment is performed in accordance
with the American Association of Poison Control Centers
(AAPCC) NPDS outcome guidelines [17]. In this study,
40.5% of participants experienced no toxic effects while 16.2%
experienced only a slight effect from the offending toxin. The
lack of adverse effects in our population is consistent with
earlier data, and is likely because the majority of poisoning
cases were accidental or cases involving the unintentional
intake of small amounts of toxins [26, 31-33]. The majority

59

of the patients in this cohort (98.8%) did not undergo any
form of decontamination. The advantage of gastrointesti-
nal decontamination may be limited when a patient already
exhibits symptoms of poisoning or the timing of consump-
tion is uncertain or remote. In the present study, 90.8%
of patients received supportive/symptomatic management as
their primary form of care. As analgesics were the most
often consumed class of medication, N-acetylcysteine (NAC)
as an antidote for acetaminophen, was the antidote used in
7.5% of cases [34]. Fomepizole was utilized in only four
cases (<0.1%) to treat methanol toxicity, as this drug was
not available most of the time and ethanol was used as an
alternative. This value could also have been underestimated as
some hospitals may have used Formepizole without notifying
the PCC. Fomepizole became more available after methanol
outbreaks were discovered by toxicovigilance. PCC services
have a considerable influence on reducing health care costs
by reducing the number of emergency department visits for
poisoning and by reducing the length of hospital stay [35, 36].

This study involved some limitations that need to be con-
sidered. First, there was a lack of some information relating
to the causes of poisoning. Another limitation was the large
number of unspecified cases which were caused by unknown
toxins, data entry failure, or the data became available later
and were not communicated to the poison center. Unfortu-
nately, we believe that we may have missed follow-up data
for several fatality cases. Hospitals stopped responding to
our follow-up calls when the outcome was not favorable, and
sometimes the patient was transferred to another healthcare
facility for a higher level of care and follow-up was lost. The
documented case-fatalities were definitely an underestimation
of the mortality rate. The lack of information is common in
PCC data as many patients present with a history of unknown
ingestion (such as small children and those with an altered level
of consciousness who are often unable to provide information)
and were managed solely based on the clinical presentation.
Another limitation was the deficiency of follow-up data for
some patients owing to the lack of response from the treating
team during follow-up calls. In this study, we reported data
that were available in the toxicology database; we were not
able to access hospital records to retrieve missing data.

As we reported cases from a single country, our findings
may lack a broad appeal to readers from other regions. How-
ever, it is strongly advised that drug and poisoning information
centers should be established in our area and services should
be enhanced. This makes poisoning databases available as
well as ongoing, methodical data collection. Our experience
indicates that the majority of calls were from members of
the public. Incomplete information relating to the causes of
poisoning, the antidotes administered, and the outcomes of
clinical management presented in a number of these cases.
Analytical services should be made available in poisoning
cases on an emergency basis to aid in diagnosis and treatment.
To make the reporting of poisoning cases easier for the public,
simple and unique phone numbers should be used. Moreover,
training programs must be put in place for every team member
so that they can effectively serve the callers, provide guidance
on how to treat poisoned patients, and record data accurately
and completely.
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5. Conclusions

The vast majority of toxicology consultations received by the
PCC involved accidental exposure in children aged <5 years.
We recommend mandatory educational campaigns targeting
the safe use and storage of medications and chemicals in the
household. Our analysis also showed that PCCs may play a
major role in reducing emergency department visits and the
costs of healthcare related to poisoning and overdose.
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