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Introduction

Acute poisoning following accidental and intentional ingestion 
of medications or drug overdoses constitutes a high degree of 
mortality, morbidity and health care cost worldwide (1-5). The 
resources of drugs poisoning vary by region and country (6,7), 
which reflect the prescribing practice and the availability of drugs 
in the population (8). 

Opioids and anti-depressants in the United Kingdom (UK) (9); 
sedatives-hypnotics and anti-psychotics in Japan (10); opioids, 
benzodiazepines, and anti-depressants in the United States (US) 
(11); anti-depressants and analgesics in Turkey (12); opioids 
and pesticides in Iran (6) and analgesics and non-steroidal anti-
inflammatory drugs (NSAIDs) followed by anti-convulsants and 
anti-hypertensives in Saudi Arabia (13) are the leading drugs 
causing to poisoning.

Drug overdoses can affect people of any age. Most of childhood 

poisonings are accidental, while poisoning in adolescents is 

mainly intentional (self-harm). Few studies have investigated the 

medicinal poisoning pattern in our country. There is a necessity to 

know the medications that contribute to poisoning cases, to take 

up appropriate preventive efforts and management. This study 

was aimed to determine the pattern of medicinal poisoning of 

patients who visited Kasraleiny Teaching Hospital, Cairo, for the 

prevention of poisoning due to pharmaceuticals.

Materials and Methods

A study was conducted in all cases of medicinal poisoning at 

the National Center for Clinical and Environmental Toxicology 

(NECTR) during the period January 2016 to December 2016. The 

differences between groups were investigated with statistical 
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Abstract
Aim: There is a necessity to identify the specific therapeutic drugs most frequently responsible for the acute medicinal poisoning to take up 
appropriate preventive efforts and management. 

Materials and Methods: This study included all cases of medicinal poisoning exposures (7282 cases) presented to the emergency Department 
of The National Poisoning Center, Cairo University, during the period January 2016 to December 2016. The data were statistically analyzed to 
assess a correlation between gender, age, and most frequently seen agents.

Results: Therapeutic drugs (68%) were the most common cause of poisoning. It was found that 53% of medicinal poisoning patients were 
adults. Accidental drug agents poisoning in children younger than 4 years represented 20% of the medicinal poisoning cases. Of the patients 
with medicinal poisoning 74% were female and 26% were male. Detailed information on categories of drugs causing medicinal poisonings 
was presented. Paracetamol (9.6%), nonsteroid anti-inflammatory drugs (9.6%) and sedatives/hypnotics (10.7%) were the most common drugs 
causing medicinal poisoning. 

Conclusion: Female gender and young age are the risk factors of medicinal poisoning. The majority of poisonings is intentional poisoning in 
female adults. An important concern should be raised towards availability of prescription medications within the reach of children. 
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analysis of data taken from charts which retrospectively included 
age, gender and agents causing poisoning.

Patients were divided into nine major groups based on the 
categories of pharmaceuticals: Central nervous system agents, 
cardiovascular system agents, respiratory system agents, 
analgesics, antibiotic agents, anti-diabetics, contraceptives, 
gastrointestinal agents and others.

Statistical Analysis

Factors that might be associated with the poison exposure were 
analyzed with the Pearson X2. Yate’s correction chi-square test of 
Med Calc software were used for a comparison between groups. 
Statistical p values less than 0.05 were considered significant.

The guidelines on patient consent were met. The study followed 
ethical principles of the Declaration of Helsinki for medical 
research of human subjects.

Results

The present study was conducted in 7282 patients with medicinal 
poisonings at the emergency department of NECTR during the 
period January 2016 to December 2016. Therapeutic drugs 
(68%) were the most common cause of poisoning (Figure 1). 
Substances causing poisoning were unidentified in 4% of cases. 
Of the patients with medicinal poisoning 74% were female and 
26% were male as shown in Table 1 (p<0.0001). In the medicinal 
poisoning, adults accounted for 53% of all cases, followed by 
children younger than 4 years (20%), patients with ages between 
13-18 years (19%) and with ages between 4-12 years (8%). 

Detailed information on pharmaceutical drug categories causing 
medicinal poisonings is presented (Figure 2). Therapeutic drugs 
were categorized into analgesics (24%), central nervous system 
agents (21%), cardiovascular system agents (7%), respiratory 
system agents (6%), antibiotics (8%), contraceptives (8%), anti-
diabetics (5%), gastrointestinal agents (6%) and others (15%) 
(X2=45.630 p<0.0001).

Table 2 shows detailed information of therapeutic agents causing 

poisonings. Central nervous system agents were subcategorized 

into sedative/hypnotics (51%), anti-psychotic (20%), anti-epileptics 

(18%) and anti-depressants (12%) (X2=36.386, p<0.0001). 

Analgesics were subcategorized into Paracetamol (40%), NSAIDs 

(40%) and Acetylsalicylic acid (13%) (X2=15.677, p<0.0004). 

Cardiovascular system agents were subcategorized into anti-

hypertension agents (49%), anti-coagulants (16%), β-blockers 

Table 1. Clinical features of medicinal poisoning cases

Characteristics n, Percentage 
%

Pearson X2(df), 
p

Gender
23.040 (1), 
p<0.0001Female 5389 74%

Male 1893 26%

Age group

45.630 (3), 
p<0.0001

Children (<4 years) 2693 20%

Children (4-12 years) 914 8%

Adolescents (12-18 years) 2039 19%

Adults (>18 years) 5674 53%

Types of poisoning

Medicinal drugs 7282 68%

198.515 (5), 
p<0.0001

Household agents 1487 13%

Pesticides 993 9%

Abuse agents 626 5%

Snakes and scorpions 336 3%

Food poisoning 159 1 %

Reasons for poison exposure 4374 39%
4.840 (1), 
p=0.0278Accidental 6946 61%

Intentional - -

Figure 1. Distribution of poisoning types Figure 2. Distribution of medicinal poisoning 
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(13%), cardiotonic agent (11%), medications for hypotension 

(9%), and anti-hypertensive agents (49%) (X2=56.305, p<0.0001). 

Respiratory system agents were subcategorized into theophylline 

(71%) and asthma agents (19%) (X2=30.044, p<0.0001). 

Gastrointestinal agents were subcategorized into anti-parasitics 

(42%), anti-emetics (18%), anti-cholinergics (13%) and anti-acids 

(13%) (X2=26.837, p<0.0001).

Discussion

The most common poisoning type was medicinal poisoning (68%) 
in our study. In agreement with other studies, medicinal drugs 
were the main toxic agents (14-17). Overdoses of drugs can be 
either accidental or intentional. Drug overdoses affect people of 
any age. Intentional drug overdoses are most common in female 
adults, whereas accidental drug overdoses are most common 
in very young children. Accidental drug agents poisoning in 
children younger than 4 years represents 20% of the medicinal 
poisoning cases. Drug overdoses in children are generally caused 
when medication is accidentally left within the child’s reach. 
Children younger than 4 years tend to place everything they find 
into their mouths.

Drug overdose due to suicide attempt is more common in 
adolescents and adults. Patients with drug overdose suffer from 
mental health conditions. Many intentional poisoning patients 
are unwilling to give reliable history.

Of the patients with medicinal poisoning 74% were female and 
26% were male (p<0.0001) which was similar to results found 
in other countries (14). Females are more likely to expose to 
emotional symptoms of stress or strain than males.

Paracetamol and NSAIDs (19.2%) were the most common 
pharmaceutical poisons (Figure 3). As similar, the American 

Table 2. Percentage, categories, subcategories of most frequent agents causing poisonings

Most frequent agents* % Sub Cataegories Cataegories

Benzodiazepine, eszopiclone 10.7 Sedatives/hypnotics Central nervous system agents

Paracetamol 9.6 Vicodin Analgesics

Diclofenac, ibuprofen 9.6 NSAIDs Analgesics

Amoxicillin 8 Semisynthetic penicillins Anti-biotics

Gynera 8 Progestin Contraceptives

Metformin 5 Anti-type 2 diabetes Anti-diabetics

Clozapine 4.2 Anti-psychotic Central nervous system agents

Theophylline 4.2 Bronchodilator Respiratory system agents

Carbamazepine, valproic acid 3.8 Anti-epileptic Central nervous system agents

Amlodipine 3.4 Anti-hypertension agents Cardiovascular system agents

Acetylsalicylic acid 3.12 NSAIDs Analgesics

Metronidazole 2.52 Antiparasitic Gastrointestinal agents

Amitriptyline 2.5 Anti-depressant Cardiovascular system agents

Asthma agents 1.14 Asthma agents Cardiovascular system agents

Warfarin 1.12 Anti-coagulant Cardiovascular system agents

Propranolol/Atenolol 0.91 Β-blockers Cardiovascular system agents

Digoxin 0.77 Cardiotonic agent Cardiovascular system agents

Furosemide 0.63 Anti-hypotension Cardiovascular system agents

*: Others minor medicinal drugs: antihistamine, anticholinergic, antacids, etc. NSAIDs: non-steroidal anti-inflammatory drugs

Figure 3. Most frequent agents causing poisonings
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Association of Poison Control Centers (AAPCC) (18) and a review 
of a toxicology cases (19) reported that the most common 
drugs causing to poisoning were analgesics, sedatives, anti-
psychotics and anti-depressants. Analgesics and anti-depressants 
are the most common among single agent ingestions causing 
acute poisoning in Turkey (12). A previous study reported 
that paracetamol, NSAIDs and psychoactive drugs were the 
most common drug poisoning in the UK (20). Acetaminophen 
poisoning may occur either as a result of acute ingestion or 
following cumulative effects (21). Acetaminophen poisoning is 
the most common cause of drug-associated hepatitis worldwide 
(21) and acute liver failure requiring transplantation of liver 
in the UK and the US (22-24). A decrease in analgesic overdose 
deaths and liver transplantation cases (20) were reported in 
UK after legislation of analgesics pack sizes which limited the 
number of paracetamol tablets in packs, was promulgated. 

The most common cardiovascular system drugs causing 
poisoning were anti-hypertensive agents (Amlodipine) (49%), 
anti-coagulants (Warfarin) (16%) and β-blockers (Propranolol/
Atenolol) (13%) (p<0.0001). The most popular anti-hypertensive 
medication used to treat high blood pressure and Coronary 
Artery disease is Amlodipine. Amlodipine, sold under the brand 
name of “Norvasc”, is a commonly prescribed long-acting 
calcium channel blocker. Its toxicity is the leading cause of 
mortality resulting from drug overdose seen in the cardiovascular 
medicine (25,26). Warfarin is a vitamin K antagonist which is 
used as an anti-coagulant for treatment of coagulopathic and 
thromboembolic disorders. Warfarin toxicity can be seen due 
to intentional adult overdose, unintentional overdose/toxicity, 
and pediatric ingestion by accident (27). In 2014, the AAPCC 
reported 1,766 single exposures to warfarin and 181 exposures 
to superwarfarin rodenticides. Beta-blocker drugs are a common 
cause of poisoning. Propranolol and Atenolol possess beta-
adrenergic antagonistic properties that increase their potential 
toxicity with significant morbidity and mortality. Overdose of 
agents with membrane stabilizing activity (eg, Propranolol/
Atenolol) can cause significant cardiovascular morbidity. In 2015, 
According to AAPCC database, 10,577 single- exposures to beta-
blockers were reported. Of all the beta-blockers, propranolol 
accounts for the majority of cases with beta-blocker toxicity (28). 

Theophylline (71%) was found to be the most common 
respiratory system agent causing poisoning which was followed 
by asthma agents (19%) (p<0.0001). Theophylline is primarily 
used as a bronchodilator for patients with asthma and Chronic 
Obstructive Pulmonary disease (COPD). Theophylline has a 
narrow therapeutic window, and even levels slightly above this 
therapeutic window can cause many adverse effects in the setting 
of acute and chronic toxicity (29). In the US, toxic exposures to 

theophylline have decreased significantly since its management 
for asthma and COPD has declined (29).

Metformin (anti-hyperglycaemic agent), is the most frequent 
anti-diabetic causing poisoning which accounts for 5% of the 
medicinal poisonings. The high rate of severe lactic acidosis 
caused by Metformin poisoning led to the withdrawal of it from 
the US (30).

Metronidazole (42%) is the most frequent gastrointestinal 
poisoning agent and have been reported in suicide attempts 
and accidental overdoses. Metronidazole is a very common 
worldwide anti-bacterial and anti-protozoal which is used more 
than 50 years (31). The mechanism of toxicity is uncertain. 
Metronidazole may bind to benzodiazepine receptor sites 
on gamma-aminobutyric acid channels of central vestibular 
inhibitory and cerebellar interneurons. It was found that the 
administration of a benzodiazepine shortened the duration of 
clinical signs related to metronidazole toxicity (32).

Benzodiazepines and Eszopiclone (non-benzodiazepine) 
sedatives/hypnotics (51%) were the most common among central 
nervous system agents causing poisoning, followed by anti-
psychotics (20%), anti-epileptics (18%) and anti-depressants (12%) 
(p<0.0001). Sedative-hypnotic drugs become the preferred drugs 
for intentional overdose due to their availability and widespread 
use (33). The frequent prescription of psychiatric illnesses drugs 
has increased the incidence and the risk of accidental overdose 
(33). Patients suffering from epilepsy and some mental disorders, 
who use anti-epileptic drugs, are at increased risk of suicidal 
attempts. Anti-epileptic drugs (Carbamazepine/Valproic acid) 
constitute 3.8% of all causes with poisoning, which is similar 
in other countries. Annual report of the AAPCC states that anti-
epileptic drugs comprise 3.2% of all causes of poisoning in adults 
(34). In Iran, anti-epileptic drugs poisoning accounted for 4.8% 
of all the pharmaceutical intoxications (35). In Turkey, 6.7% of 
medicinal intoxications was due to anti-epileptic drugs (36).

The incidence of cases with contraceptive overdose represented 
8% of all poisoning cases. Gynera is the most common progestin 
which is widely used; however, significant acute toxicity has not 
been reported after overdose.

The incidence of cases with antibiotic overdose represented 8% 
of all poisoning cases. Amoxicillin is the most common antibiotic 
used in primary care. The amoxicillin overdoses have the 
potential to produce moderate and severe toxicity (37). 

There are several causes of medicinal poisoning including 
using of wrong medicines, their easy availability at homes 
and suicide attempts in adults. The prevention of medicinal 
poisoning should merit high priority in the preventive efforts 
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and educational interventions to reduce the medicinal poisoning 
includes a change in dose of tablet, giving education, a change 
in the maximum daily dose, enhanced labeling and storing the 
drugs at homes far from the reach of children.

Study Limitations

Data taken from the charts retrospectively, were limited to 
therapeutic drug poisoning cases. Poisoning cases by drugs of 
abuse were not included in the study. The study excluded recorded 
calls of poisoned patients out-of-hospital who sought the advice 
from Emergency Medical Information Center. The percentage 
of intentional medicinal poisoning may not include all suicidal 
patients. Most self-poisoning patients were uncooperative to give 
reliable history.

Conclusion 

The risk factors of poisoning are female gender and young age. 
An important concern towards drugs and abuse agents, which 
were available at homes within the reach of children, should 
be raised. The following conclusions were reached: (1) The 
most common type of poisoning was medicinal poisoning, (2) 
there was higher incidence of medicinal poisoning in females 
than in males, (3) the majority of poisonings was intentional 
poisoning in female adults, followed by accidental poisoning in 
children younger than 4 years (4) analgesics and central nervous 
system agents were the most common medicinal poisons and 
(5) Paracetamol, NSAID and sedatives/hypnotics were the most 
frequent poisoning therapeutics agents. 
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