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ABSTRACT
Introduction. Pediatric poisoning is a public 
health problem worldwide. The objective of 
this study was to establish the characteristics of 
pediatric cases of poisoning seen at the pediatric 
intensive care unit (PICU) of a hospital in Chile.
Population and methods. The medical records 
of patients diagnosed with poisoning and 
admitted to the PICU between 2013 and 2017 
were reviewed.
Results. A total of 105  cases were identified, 
who account for 3% of all admissions recorded 
in the study period. Patients’ median age was 
10  years. In total, 73.3% of cases were female 
patients; 51% of cases were associated with 
intentional poisoning; and 83% were caused 
by drug exposure. The most common drugs 
identified were antidepressants (11.2%) and 
non-steroidal anti-inflammatory drugs (10.7%). 
Intake was the most frequent route of exposure 
(93%). The average length of stay in the PICU 
was 1.3 days. One patient required intubation 
and another required hemodialysis in the 
PICU. Statistically significant relationships 
were established between patient sex and the 
circumstance of exposure and between the 
patient’s psychiatric condition and the number 
of toxic substances ingested.
Conclusion. Most poisoning cases seen at 
the PICU were intentional and occurred 
in female patients, who had a psychiatric 
condition. The most common drugs identified 
were antidepressants and non-steroidal anti-
inflammatory drugs.
Key words: poisoning, toxicology, epidemiology, 
Chile.
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INTRODUCTION
Pediatric poisoning has been 

recognized as a public health problem 
worldwide.1

Exposure to drugs in the pediatric 
population aged 1 to 5 years is the 
leading cause of calls to poison control 
centers in the United States. This is 
because of the characteristics typical 
of this age group, together with the 
regular hand-to-mouth activity, which 
increases their motor skills and the 
development of exploratory behavior.2

Worldwide, each year, thousands 
of pediatric patients are seen at 
the emergency department due 
to exposure to various chemicals 
(via intake, inhalation or dermal 
absorption).3

The  tox ico logy  in format ion 
associated with pediatric cases of 
poisoning is scarce, even in developed 
countries.4 In the United States, 
approximately 1 000 000 pediatric 
cases of poisoning were associated 
with toxic exposure in 2015.5 In 
addition, self-harm (e.g., suicide 
attempt) and recreational exposure 
account for a large percentage of 
poisoning in the pediatric population.3

In general, poisoning is classified 
into accidental or non-intentional and 
intentional. Among intentional events, 
caused by the patients themselves  
–including suicide attempt– self-harm 
episodes or recreational substance use 
were identified, and they account for 
a large percentage of poisoning cases.3 
When third parties are involved, 
abuse and homicide were reported.6

Poisoning associated with children 
younger than 6 years is considered 
exclusively  accidental  because 
children lack the judgment related 
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to potentially harmful substances.7 In most 
cases, adsorbed substances are minimally toxic; 
however, some cases may result in serious 
complications and require an immediate response 
from the health care team to prevent permanent 
damage, including death.1

An updated epidemiological  registry 
of poisoning in specific areas or regions is a 
useful tool that can be used to both predict and 
implement related prevention strategies and have 
health care teams available who are capable of 
adequately managing these clinical situations.1

Unfortunately, this scenario is not common in 
Chile because only few reports have considered 
pediatric cases of poisoning related to drugs and 
cleaning products together with beauty products 
in recent decades.8-10

The objective of this study was to establish 
the characterist ics of  pediatric  poisoned 
patients admitted to the pediatric intensive care 
unit (PICU) of a tertiary care hospital in Chile 
between 2013 and 2017.

POPULATION AND METHODS
This was a retrospective study carried out in 

a tertiary care hospital in the city of Concepción, 
Chile. This hospital caters for approximately 
1 500 000 potential users; one third of them are 
pediatric patients.

The medical records of patients diagnosed 
with poisoning and admitted to the PICU were 
reviewed based on the following inclusion 
criteria: patient age (1 day to 14 years), admission 
to the PICU with a diagnosis of acute poisoning 
caused by drugs or other non-drug agents, 
including gases and industrial products that were 
identified, either alone or combined, for a single 
poisoning case.

Exclusion criteria were poisoning of unknown 
cause, poisoning related to alcohol or illegal drug 
use (e.g., cocaine, cannabis, ecstasy, etc.), adverse 
drug reactions or side effects, insect or snake bites, 
and foreign body ingestion. Such exclusions were 
based on the fact that 1) drugs are the leading 
cause of poisoning in the pediatric population 
in the Americas;11 2) the circumstance associated 
with ethanol (alcohol) poisoning involves, in 
most cases, a social component, so we decided 
to exclude it; and 3) no cases of snake bites 
have been registered in Chile. However, cases 
associated with recluse spider or scorpion bites 
have been registered, but they are uncommon and 
were not identified among the patients admitted 
to the PICU in the 2013-2017 period.

Collected data were entered into Microsoft 
Excel® spreadsheets. The study variables were 
patient age and sex; drug or substance that 
caused the poisoning; circumstance of exposure 
(accidental or intentional); prior diagnosis of 
psychiatric condition, including previous episode 
of self-harm, suicide attempt, depression; route of 
exposure; and clinical outcome. In relation to the 
variable “prior psychiatric condition”, it is worth 
noting that there may be poisoned patients who 
may have an undiagnosed psychiatric condition 
which, if diagnosed, may be so over a longer 
period than that of a stay in the PICU.

Patients were grouped by age: 0 to 5, 6 to 10, 
and 11 to 14 years.

At the time of the study, patients up to 
14 years old were considered pediatric patients, 
so they were admitted to the hospital’s PICU.

Statistical analysis
The statistical analysis was done using the 

IBM SPSS 22® (Statistical Package for the Social 
Sciences, United States) statistical software.

All cases who met the above-mentioned 
criteria were included. No data were lost.

Collected data are presented as frequency 
for categorical variables and as median for 
continuous variables.

One-sided proportion tests and Pearson’s 
χ² test were done for quantitative and qualitative 
variables, respectively. P values lower than 0.05 
were considered statistically significant.

Ethical considerations
Approval was obtained from the ethics 

committee of the hospital where the study was 
conducted to access clinical records. Patients were 
identified using serial numbers, and information 
was kept confidential.

RESULTS
There were a total of 133 cases of poisoning 

associated with substance exposure; 28 were 
excluded. Of these, 23 corresponded to overdose, 
alone or combined with alcohol, cocaine, and 
cannabis. In addition, the cause of poisoning was 
not identified in 5 cases. Therefore, 105 poisoning 
cases were identified based on the inclusion 
criteria mentioned before. They accounted for 
3% of all admission to the PICU in the 2013-2017 
period. Table 1 shows the annual distribution of 
poisoning cases registered.

The number of poisoning cases associated with 
female patients ranged from 16 to 20, whereas 
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that associated with male patients ranged from 
1 to 9 in the study period, which evidences the 
higher variability of the latter.

The median age of poisoned patients was 
10 years. Female patients had an older median 
age than males.

Table 2 shows the annual distribution of 
poisoning cases broken down into age, sex, 
and circumstance of exposure (accidental or 
intentional).

Of all poisoning cases, 51% were intentional 
and 49%, accidental. Pearson’s χ² test showed a 
statistically significant relationship between sex 
and circumstance of exposure (p < 0.0001) during 
the study period. Specifically, female patients 
were associated with a higher frequency of 
intentional poisoning.

There were 51 accidental cases (female-male 
ratio 29/22 = 1.4). Intentional cases were 54 
(female-male ratio 48/6 = 8).

The proportion of female patients was higher 
than that of male patients in the 0-5-year-old 
group (p < 0.05) and the 11-14-year-old group 
(p < 0.0001). Male patients prevailed in the 
0-5-year-old group and were related to accidental 
poisoning.

According to Table 3, 83% of poisoning cases 
were caused by drug exposure, whereas 17% were 
caused by non-drug agents. In relation to drug-
induced poisoning, 55% of cases were related 
to a single drug and 28% were associated with 
exposure to more than one drug.

In addition, we found a statistically significant 
relationship between the diagnosis of a psychiatric 
condition among female patients with intentional 
poisoning and the exposure to one or more drugs 

(16.2% and 18.1%, respectively).
Table 4 shows the drug type involved in 

poisoning cases. They include antidepressants 
(amitriptyline, venlafaxine), non-steroidal anti-
inflammatory drugs (NSAIDs) (ibuprofen, 
ketoprofen, metamizole sodium or dipyrone), 
antipsychotics (chlorpromazine),  opioids 
(tramadol), benzodiazepines (chlordiazepoxide, 
clonazepam), antihypertensive drugs (losartan, 
propranolo l ,  enalapr i l ) ,  ant ih is tamines 
(chlorpheniramine) ,  ant iepi lept ic  drugs 
(phenobarbital, carbamazepine), antibiotics 
(cloxacillin), muscle relaxants (cyclobenzaprine), 
antidiabetics, diuretics, corticosteroids, and 
oral contraceptives. In relation to non-drug 
agents, liquid silicon and carbon monoxide were 
identified. The information related to routes of 
exposure, treatment administered in the PICU, 
length of stay in the PICU, and clinical outcome 
was also recorded.

DISCUSSION
This study established the characteristics of 

poisoned patients admitted to the PICU in the 
2013-2017 period. Only 2% of patients required 
complex management in the PICU (intubation, 
hemodialysis). The average length of stay in 
the PICU was 1.3 days. Seventy-one percent of 
hospitalized patients were transferred from the 
PICU to the pediatric ward of this hospital for 
observation, whereas 29% were discharged.

A feasible alternative, as long as they are 
available, are intermediate care units with 
monitoring devices and health care staff with 
experience in the management of critical poisoned 
patients.

Table 1. Annual distribution of poisoning cases admitted to the pediatric intensive care unit by patient sex. N: 105

		  Female			   Male	

Year	 Number 	 Range	 Median	 Number	 Range	 Median 
	 (%)	 years old	 years old	  (%)	 years old	 years old

2013	 18 (17)	 1-14	 11	 9 (8.6)	 0.2-14	 5
2014	 16 (15.2)	 3-14	 12.5	 3 (2.9)	 2-5	 3
2015	 10 (9.5)	 2-14	 12	 8 (7.6)	 2-14	 2.5
2016	 20 (19.0)	 0.3-14	 13	 7 (6.7)	 1-14	 5
2017	 13 (12.4)	 0.5-14	 12	 1 (1.0)	 NAa	 NAa

Total	 77 (73.3)	 0.3-14	 12	 28 (26.7)	 0.2-14	 3

NAa = Not applicable, only 1 case of poisoning.
Female patient/male patient ratio = 2.7. 
One-sided proportion test p < 0.0001.
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Poisoning cases recorded in this study showed 
similarities with those published in the articles 
by Mintegi,3 Gonzalez-Urdiales,11 and Lee2 in 
terms of the number of events by patient sex 
and age and the circumstance of exposure. Such 
scenario may be explained by the fact that, during 
adolescence, self-harm episodes account for the 
most common type of poisoning in association 

with female patients.3,11

Adolescent patients face many stressful 
situations that may trigger self-harm actions, 
including suicide attempts, especially associated 
with the intake of drugs or other substances 
commonly found at home. In addition, a risky 
behavior and the feeling of invincibility may lead 
to illegal substance use.2

Table 2. Annual distribution of poisoning cases broken down into patient sex, age, and circumstance of exposure; n (%)

Year	 	 Age (years old)

	 0 to 5	 6 to 10	 11 to 14	

Female	 Accidental	 Accidental	 Intentional	 Accidental	 Intentional

2013	 7 (6.7)	 0 (0)	 2 (1.9)	 0 (0)	 9 (8.6)
2014	 6 (5.7)	 1 (1)	 0 (0)	 0 (0)	 9 (8.6)
2015	 4 (3.8)	 0 (0)	 0 (0)	 0 (0)	 6 (5.7)
2016	 6 (5.7)	 0 (0)	 0 (0)	 1 (1)	 13 (12.4)
2017	 4 (3.8)	 0 (0)	 0 (0)	 0 (0)	 9 (8.6)
Total	 27 (25.7)a	 1 (1)	 2 (1.9)	 1 (1)	 46 (43.8)a

Male	 Accidental	 Accidental	 Intentional	 Accidental	 Intentional

2013	 5 (4.8)	 1 (1)	 1 (1)	 1 (1)	 1 (1)
2014	 3 (2.9)	 0 (0)	 0 (0)	 0 (0)	 0 (0)
2015	 7 (6.7)	 0 (0)	 0 (0)	 0 (0)	 1 (1)
2016	 4 (3.8)	 0 (0)	 1 (1)	 0 (0)	 2 (1.9)
2017	 1 (1)	 0 (0)	 0 (0)	 0 (0)	 0 (0)
Total	 20 (19)a	 1 (1)	 2 (1.9)	 1 (1)	 4 (3.8)a

a: One-sided proportion test.

Table 3. Number of poisoning cases broken down into patient sex, age, and psychiatric condition, and type and number of 
substances involved. N: 105

2013-2017 period	 Female, accidental (%)	 Female, intentional, with	 Female, intentional, without 
		  sychiatric conditionsb (%)	 psychiatric conditions (%)

Age (years old) 	 1 drug	 >1 drug	 Non-drug	 1 drug	 >1 drug	 Non-drug	 1 drug	 >1 drug	 Non-drug
0 to 5	 18 (17.1)	 1 (1)	 8 (7.6)	 0	 0	 0	 0	 0	 0
6 to 10	 0	 0	 2 (2)	 1 (1)	 0	 0	 2 (2)	 0	 0
11 to 14	 0	 0	 0	 16 (15.2)	 19 (18.1)	 0	 5 (4.8)	 5 (4.8)	 0
Total	 18 (17.1)	 1 (1)	 10 (9.5)	 17 (16.2)a	 19 (18.1)a	 0	 7 (6.7)	 5 (4.8)	 0

	 Male, accidental (%)	 Male, intentional 
		  with psychiatric conditionsb (%)			   	

Age (years old)	 1 drug	 >1 drug	 Non-drug	 1 drug	 >1 drug	 Non-drug			 
0 to 5	 14 (13.3)	 1 (1)	 5 (4.8)	 0	 0	 0			 
6 to 10	 0	 0	 1 (1)	 1 (1)	 1 (1)	 0			 
11 to 14	 0	 0	 1 (1)	 1 (1)	 2 (2)	 1 (1)			 
Total	 14 (13.3)	 1 (1)	 7 (6.7)	 2 (2)	 3 (2.8)	 1 (1)			 

Non-drug: non-drug agent, alone or combined.
a: Pearson’s χ² test p < 0.0001.
b: Previously diagnosed psychiatric conditions: prior self-harm episode, suicide attempt, depression.
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A prior diagnosis of psychiatric conditions 
plays a key role in the increasing number 
of intentional poisoning, especially among 
female adolescents.8 However, there may be 
poisoned patients who may have an undiagnosed 
psychiatric condition which, if diagnosed, may 
be so over a longer period than that of a stay in 
the PICU.

In addition, the greater access to prescription 
and over-the-counter drugs contributes to 
increasing the number of cases in which such 
substances are used for self-harm purposes.1,12

In relation to drugs and non-drug agents 
identified in poisoning cases, they are consistent 
with the information reported in other published 
studies. Drugs acting upon the central nervous 
system were the most common ones in poisoning 
cases among pediatric patients.13-16 In our study, 
the oral route was the most common route of 
exposure. Several published studies agree with 

our findings.17-19

We believe that reporting poisoning cases 
seen at hospitals is not enough. It is necessary 
to achieve an effective communication of risks 
to the general population, including education 
programs and healthy lifestyles, besides a support 
network at the level of both public and private 
institutions.

This study has limitations. First of all, its 
retrospective nature. For this reason, authors 
collected available relevant data from the medical 
records of the patients and cases that met the 
inclusion criteria. Therefore, it was not possible to 
conduct any intervention, such as interviews with 
patients or health care staff to obtain additional 
information.

This is an important aspect for cases in which 
patients have a prior diagnosis of a psychiatric 
condition and the subsequent classification of the 
episode as accidental or intentional.

Table 4. Toxicology information about poisoning cases recorded in the 2013-2017 period. N: 105

Route of exposure	 Frequency	 Percentage (%)

Intake	 98	 93.3
Inhalation	 7	 6.7

Drug	 	
Antidepressant	 20	 11.2
NSAIDs	 19	 10.7
Antipsychotic	 18	 10.1
Acetaminophen	 14	 7.9
Opioid	 13	 7.3
Benzodiazepine	 12	 6.7
Antihypertensive drug	 10	 5.6
Antihistamine	 9	 5.1
Antiepileptic drug	 8	 4.5
Antibiotic	 6	 3.4
Muscle relaxant	 4	 2.2
Other	 45	 25.3

Management at PICU	 	
Intubation	 1	 1.0
Hemodialysis	 1	 1.0

Length of stay in PICU	 1.3a	 1 to 8b

Clinical outcome	 	
Discharge from PICU	 30	 29.0
Transfer to pediatric ward	 75	 71.0
Death	 0	 0

PICU: pediatric intensive care unit.
N of drugs and non-drug agent = 178
a Average length of stay in PICU in days.
b Range of length of stay in PICU in days.
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Another limitation is that no medical record 
indicated the dose or amount of drug to which 
patients may have been exposed. In addition, the 
toxicology determinations used to identify the 
substances involved were not recorded either. 
However, the clinical management of acute 
poisoning cases is mostly symptomatic and lab 
tests pose their own limitations.20

The cases of poisoning reported in this study 
were seen at a hospital in the city of Concepción; 
therefore, our findings may not be representative 
of a national trend in terms of poisoned patients 
admitted to the PICU. A sample selection bias 
may be present.

In relation to the exclusion criterion related to 
unidentified poisoning cases, they corresponded 
to 5 episodes in which it was not possible to 
establish the substance that caused the clinical 
condition and which may have been severe. This 
type of episodes should be included in future 
studies. Likewise, the inclusion of episodes 
associated with alcohol (ethanol) intake should be 
taken into consideration because the prevalence 
of alcohol consumption in the Chilean school 
population is 76.2% and the age at initiation is 
13.7 years.21

The information gathered in this study 
will help to promote preventive strategies and 
programs targeted at the pediatric population, 
one of the groups that is most susceptible to suffer 
poisoning.

At the same time, our results may be used to 
update clinical guidelines for the management of 
poisoning cases based on the trends associated 
with the drugs most commonly identified as 
causative of poisoning. Lastly, further studies 
are required to establish justified criteria for the 
admission of patients to the PICU in developing 
countries, where resources are limited, especially 
when a public health threat, such as the COVID-19 
pandemic, may last longer than expected.

CONCLUSION
The main findings of this study indicate 

that 73% of poisoning cases seen at the PICU 
corresponded to female patients, who had a 
psychiatric condition, and which were intentional. 
The most common drugs identified in poisoning 
cases were antidepressants, NSAIDs, and 
benzodiazepines. Most patients admitted to the 
PICU were under observation for an average of 
1 day and then discharged. n
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