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Abstract
Objective: to describe hospitalizations due to drug poisonings in children under five years old, in Brazil, from 2003 to 

2012.  Methods: descriptive study, with data from the National Hospital Information System (SIH/SUS); the drugs involved 
were divided into therapeutic classes, according to the Anatomical Therapeutic Chemical Classification (ATC).  Results: 
17,725 hospitalizations were identified, from which 22,395 poisonings were identified, and 75 deaths; the most common 
therapeutic classes were unspecified drugs (38.0%), antiepileptic/sedative-hypnotics/anti-parkinson drugs (19.8%), systemic 
antibiotics (13.4%) and non-opioid-analgesics/antipyretics (6.5%), varying among country regions and age groups; in 38.5% 
of the poisonings it was not possible to correlate therapeutic classes and ATC categories. Conclusion: the high frequency of 
unspecified drugs was a limitation; among the specified drugs, the most common were those that act in the central nervous 
system and those used in pediatric diseases (antibiotics and analgesics).  
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Introduction

Drug poisoning occurs when a medicine is used in 
doses higher than those prescribed for prophylaxis, 
diagnosis, treatment or change of physiological functions, 
either intentionally or not.1 In children, poisoning is 
related to (i) the curiosity inherent at this age, (ii) 
immature function of their organism,2 which enhances 
susceptibility to the toxic action of drugs or medicines 
and (iii) absence of child-resistant packaging, in addition 
to (iv) relatively little importance given to accident 
prevention,3 which favors, for example, incorrect storage, 
enabling children to reach the medicine.

Moreover, the use of medicines without clinical 
indications for children, which constitutes off-label 
use,4 difficulties to calculate the exact dose and measure 
of medicines,4 the practice of assisted self-medication 
(by parents or guardian)5 and the free advertising of 
medicines are also factors that favor poisonings.  

In Brazil, the Toxicological Information and 
Care Centers (CIATox) are available to guide health 
professionals in public and private care, and the 
population in general; and, in some services, to assist 
exposed or poisoned individuals.6 The information 
received by CIATox is summarized by the National 
System of Toxic-Pharmacological Information (Sinitox), 
composing a national database of drug poisoning. In 
2013, 34.3% of drug poisoning notifications involved 
children under 5 years old, making it the most common 
age group regarding drug poisoning.7 However, as it 
is not mandatory to send the information, it does not 
reflect the total number of country cases. 

Due to the specificity of the Brazilian scenario, 
studies on drug poisoning usually use data provided by 
CIATox8 or hospitals.9 The National Hospital Information 
System (SIH/SUS) is still little explored in terms of 
hospitalization due to drug poisoning. However, the 
same SIH/SUS has been used in several local10 and 
national11 studies, enabling the knowledge on the profile 
of hospitalizations due to various health problems.

The objective of this study was to describe 
hospitalizations due to drug poisonings in children 
under five years, in Brazil, from 2003 to 2012. 

Methods

A descriptive study was conducted with data available in 
SIH/SUS related to records of hospitalizations due to drug 
poisoning among under five-year-old children in Brazil, 
obtained from the Inpatient Hospital Authorization (IHA).

IHA is a tool used to record hospitalizations funded by 
SUS. The main diagnosis is related to the primary reason 
of hospitalization, whilst secondary diagnoses include all 
the coexisting conditions at the moment of hospitalization, 
those developed during hospitalization or those which 
affected the health care received and/or the length of 
time in hospital.  The diagnoses are recorded by codes of 
the 10th International Statistical Classification of Diseases 
and Related Health Problems (ICD-10). The IHA gathers 
more than 50 variables which include information on the 
individual, characteristics of hospitalization and health 
care services performed. After its processing, the health 
care facilities receive the corresponding reimbursement 
for the conducted procedures.

Selected records covered children aged 0 days to 4 
years and 11 months, whose primary and/or secondary 
diagnosis was related to the following codes of ICD-10:  
F11.0, F.13.0, F.15.0, F.19.0, F55, P93, T36, T37, T38, 
T39, T40.2, T40.3, T40.4, T41, T42, T43, T44, T45, 
T46, T47, T48, T49, T50, T96, X40, X41, X43, X44, X60, 
X63, X64, X85, Y10, Y11, Y13 or Y14, according to a 
previously standardized methodology.12-13

The IHA variables employed were: year of 
hospitalization; sex (male, female); age (in years); 
outcome (death or absence of death); primary 
diagnosis; secondary diagnosis; type of health care 
facility; and Federative Unit (FU) of hospitalization. 
From IHA variables, the variables ‘age’ and ‘type 
of health care facility’ were categorized. The age 
categories were: 0 days; 1 to 28 days; 29 to 364 days; 
1 year; 2 years; 3 years; and 4 years. For type of health 
care facility, the categories were: private; public; 
and SUS-affiliated private health service facility. The 
therapeutic classes of medicines involved in poisoning 
were characterized according to the the Anatomical 
Therapeutic Chemical Classification (ATC), of the 
World Health Organization (WHO), from the diagnoses 
reported by the ICD-10 codes.
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We used summarized IHA files from SIH/SUS databases, 
available at the website of the IT Department of the 
Brazilian National Health System (Datasus). The files 
corresponding to data from all FU, including the Federal 
District, were included. Those files did not identify 
the individuals, nor the type of health care procedure 
performed. Data access occurred from April to June 2014.

Hospitalizations with more than 30 days generated 
a new IHA: the long-term IHA. Thus, in order to avoid 
a possible bias and duplication of hospitalizations, 
we searched for long-term IHA, and their respective 
short-term IHAs were excluded. 

This study comprised all the records from SIH/SUS 
for hospitalizations due to drug poisoning in children 
under five years old, from 2003 to 2012. The database 
of the study was formed by the records with at least 
one of the described diagnoses, according to Figure 1.

The data were analyzed using descriptive statistics, 
through absolute and relative frequencies.  The 
softwares TabWin32 Analysis System (SAS 9.3) and 
Statistical Package for the Social Sciences (SPSS 20) 
were used for data extractions and analysis. 

Calculation of proportion of deaths considered deaths 
and hospitalizations due to drug poisoning in children 
under five. For comparison purposes, we calculated, 
separately, the proportion of deaths for hospitalizations 
involving poisoning by a toxic agent and by two toxic 
agents, using only deaths and hospitalizations observed 
in each of these groups.

This study used free-access public databases and 
data, with no identification of individuals. It was 
approved by the Ethics in Research Committee of the 
National School of Public Health Sérgio Arouca (CEP/
ENSP): Report No. 01/2014, dated May 16th 2014. 

Results

A total of 17,725 hospitalizations due to drug 
poisonings in children under five years old were 
identified for the period from 2003 to 2012 (Table 
1). Of those, 13,055 hospitalizations involved only 
one poisoning diagnosis (primary or secondary 
diagnosis) and 4,670 not only had a primary diagnosis 
for poisoning but also a secondary diagnosis, 
considering poisonings from different toxic agents 
in the same hospitalization, totaling 9,340 cases. In 
sum, 22,395 toxic agents were involved in the 17,725 
hospitalizations (Figure 2).

The most common therapeutic classes which led 
to hospitalization were: unspecified drugs (38.0%); 
antiepileptic/sedative-hypnotics/anti-parkinson drugs 
(19.8%); systemic antibiotics (13.4%); and non-
opioid-analgesics/antipyretics (6.5%) (Table 2). 

In all Brazilian macroregions, unspecified drugs 
were the most common causes; 4.3% of those 
poisonings occurred in the North region, whereas 
47.5% occurred in the Southeast. Poisoning by systemic 
antibiotics presented the following distribution among 
macroregions: North (5.0%); Midwest (8.5%; South 
(17.1%); Northeast (30.5%); and Southeast (38.9%). 
The distribution of poisonings by antiepileptic/sedative-
hypnotics/anti-parkinson drugs within regions was 
presented as follows: 60.3% in the Southeast; 17.5% 
in the Northeast; 11.9% in the South; 8.3% in the 
Midwest; and 2.1% in the North. The region with 
the highest number of deaths was the Southeast (29 
deaths), followed by the Northeast (23 deaths), North 
(9 deaths) and Midwest and South (7 deaths each; data 
not presented in table or figure).

There were 75 hospitalizations with death as an 
outcome, of which 63 had diagnosis of drug poisoning 
(primary or secondary). In 12 deaths, the primary and 
secondary diagnoses were drug poisoning. Thus, 87 
toxic agents were involved in the hospitalizations which 
ended in death. Considering the 13,055 hospitalizations 
with only primary and/or secondary diagnosis of drug 
poisoning, the proportion of deaths was of 0.48%. With 
regard to the 4,670 hospitalizations with primary and 
secondary diagnoses, the proportion of deaths was of 
0.26%. However, proportion of deaths for the 17,725 
hospitalizations was of 0.42% (data not presented in 
table or figure). The most common therapeutic classes 
involved in poisoning were unspecified drugs, systemic 
antibiotics, and non-opioid-analgesics/antipyretics 
(Table 2).

Hospitalizations of infants under 28 days of life 
involved a smaller number of therapeutic classes 
than hospitalizations among older children (data 
not presented). 

It was possible to correlate therapeutic classes 
and ATC categories in 13,777 poisonings, which 
represented a loss of 8,618 poisonings (38.5%). 
For poisonings in which this linkage was possible, 
the most common toxic agent belonged to category 
N – medicines which act in the central nervous system 
(Table 3).

Marta da Cunha Lobo Souto Maior et al.
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Collection of summarized files of IHAa from January to December (2003-2012)

Creation of databases for each FUb and year

Selection of hospitalizations for which primary and/or secondary diagnosis refer to drug 
poisoning, according to the selected ICD-10c codes

Selection of hospitalizations involving under 5-year-old children

Creation of a file containing only records of interest

Verification of long-term hospitalizations

Maintenance of long-term IHAsa and exclusion of corresponding short-term ones

Database used for analysis

a) IHA: Inpatient Hospital Authorization.
b) FU: Federative Unit.
c) ICD-10: 10th International Statistical Classification of Diseases and Related Health Problems.

Figure 1 – Method employed to build the databases on hospitalizations due to drug poisoning in children under 
five years of age recorded in the National Hospital Information System (SIH/SUS), Brazil, 2003-2012

116,797,800 hospitalization records 
from 2003 to 2012

13,536,090 hospitalizations of <5 years old

17,727 hospitalizations due 
to drug poisoning

17,225 hospitalizations 
(22,395 drugs)

103,261,710 hospitalizations of ≥5 years old

13,518,363 hospitalizations due to
other causes

2 excluded: long-term hospitalizations

Figure 2 – Hospitalizations due to drug poisoning in children under five years of age recorded in the National 
Hospital Information System (SIH/SUS), Brazil, 2003-2012
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Table 1 – Frequency of hospitalizations of children under five years of age due to drug poisoning, recorded in 
the National Hospital Information System (SIH/SUS), Brazil, 2003-2012

Characteristics (N) %

Age

0 days 313 1.77

1-28 days 395 2.23

29-364 days 2,270 12.81

1 year 3,665 20.68

2 years 4,302 24.27

3 years 3,891 21.95

4 years 2,889 16.30

Sex

Male 9,384 52.94

Female 8,341 47.06

Year

2003 2,134 12.04

2004 1,944 10.97

2005 1,833 10.34

2006 1,713 9.66

2007 1,721 9.71

2008 1,912 10.79

2009 1,810 10.21

2010 1,608 9.07

2011 1,482 8.36

2012 1,568 8.85

Country macroregion 

North 835 4.71

Northeast 3,726 21.02

Midwest 8,283 46.73

Southeast 3,086 17.41

South 1,795 10.13

Discussion

The most common therapeutic classes which led 
to hospitalization of children under five due to drug 
poisoning, funded by SUS in Brazil were: unspecified 
drugs, antiepileptic/sedative-hypnotics/anti-parkinson 
drugs, systemic antibiotics, and non-opioid analgesics/
antipyretics. This classification varied depending 
on the country region and the children’s age. The 
identification of therapeutic classes, according to 
the ICD-10 and the ATC classification was possible 
in more than half of the poisonings.

The occurrence of hospitalizations with more 
than one poisoning diagnosis reflects the children’s 
exposure to more than one therapeutic class. As most 
child poisonings occur accidentally,14 poisonings show 
children have access to different medicines, probably 
due to inadequate storage or caregivers’ negligence.15

In this study, we observed the participation of up 
to two toxic agents per hospitalization. However, it is 
important to highlight that this limit was imposed due 
to how the IHAs are recorded, since only two diagnoses 
are allowed to be inserted. Therefore, these poisonings 
may have been caused by more than two toxic agents; 
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Table 2 – Therapeutic classes involved in hospitalizations due to drug poisoning in children under five years of 
age recorded in the National Hospital Information System (SIH-SUS), Brazil, 2003-2012

Therapeutic class
Poisoning Deaths

N % N

Diagnostic agentsa 82 0.36 –

Analeptics and opioid receptor antagonists 9 0.04 1

Non-opioid analgesics/antipyretics 1,455 6.50 9

Anaesthetics and therapeutic gases 84 0.38 1

Systemic antibiotics 3,010 13.44 17

Antidotes and chelating agents, not elsewhere classified 5 0.02 –

Antiepileptic, sedative-hypnotics and anti-parkinson drugs 4,424 19.75 4

Diuretics 41 0.18 –

Enzymes, not elsewhere classified 16 0.07 –

Antiallergic and antiemetic drugs 146 0.65 –

Antineoplastic and immunosuppressive drugs 8 0.04 –

Stimulants 33 0.15 –

Psychotropic drugs 852 3.80 1

Drugs affecting the autonomic nervous system 660 2.95 4

Drugs affecting uric acid metabolism 14 0.06 –

Drugs acting on the circulatory system 447 2.00 4

Drugs acting on smooth and skeletal muscles and on the respiratory system 413 1.84 2

Hormones and their synthetic substitutes and antagonists 501 2.24 3

Appetite inhibitors 19 0.08 –

Multiple drugs and psychoactive agents 93 0.42 –

Narcotics 181 0.81 1

Drugs acting on electrolyte, calorie and water balance 8 0.04 –

Anti-infective and antiparasitic agents 397 1.77 –

Agents affecting the gastrointestinal system 525 2.34 4

Topical agents 389 1.74 4

Vitamins 58 0.26 –

Sequelaeb 6 0.03 –

Non-specified drugs 8,519 38.04 32

Total 22,395 100.00 87

a) Radiopharmaceuticals, contrasts and any other medicine used for diagnosis.
b) Non-therapeutic class presented in the table for calculation.
Note: There was no intoxication by drugs acting in blood and coagulation.
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Table 3 – Distribution of drug poisonings which led to hospitalizations, according to the therapeutic 
class described in the 10th International Statistical Classification of Diseases and Related Health 
Problems (ICD-10) and the Anatomical Therapeutic Chemical Classification (ATC), among under five-
year-old children recorded in the National Hospital Information System (SIH/SUS), Brazil, 2003-2012

Therapeutic class according to ICD-10 ATC Classification Total

Code ICD - 10 Therapeutic Class Code Category N %

F13.0, T42, 
X41, X61, Y11

Antiepileptic, sedative-hypnotics and anti-
parkinson drugs N03A, N05C, N04

Central nervous system

4,424 19.74

T43 Psychotropic drugs N 852 3.80

F11.0, T40.2, 
T40.3, T40.4, X42 Narcotics N 181 0.81

F15.0 Stimulants N06B 33 0.15

T50.7 Analeptics and opioid receptor antagonists N06 9 0.04

T36 Systemic antibiotics J General anti-infectives for 
systemic use (J) and
antiparasitic products, 
insecticides and repellents

3,010 13.44

T37 Anti-infectives and antiparasitic agents J, P 397 1.77

T39, X40, X60, Y10 Non-opioid analgesics/antipyretics N02A, M01A

Multiple correlations

1,455 6.50

T44, X43, X63, Y13 Drugs affecting the autonomic 
nervous system

N04A, N07A, A03A, A03B, 
A03C, A03D, M03AB, R03AL, 
R03BB, S01FA, R03DA02, 
R03DB02

660 2.95

T38 Hormones and their synthetic substitutes and 
antagonists H, G03 501 2.24

T49 Topical agents D, S, M02A, C05A, R01A 389 1.74

T45.0 Antiallergic and antiemetic drugs R06A, D04A, A04A 146 0.65

T41.0 Anaesthetics and therapeutic gases N01, V03AN 84 0.38

T50.8 Diagnostic agents V04, V09, S01J 82 0.37

T45.3 Enzymes, not elsewhere classified A09A, A16AB, B01AD, B06AA, 
D03BA, M09AB 16 0.07

T46 Drugs affecting the circulatory system C
Cardiovascular system (C)

447 2.00

T50.0 a T50.2 Diuretics C03 41 0.18

T48 Drugs acting on smooth and skeletal muscles 
and on the respiratory system M, R Musculoskeletal system (M)

and respiratory system (R)
413 1.84

T50.4 Drugs affecting uric acid metabolism M04AA, M04AB 0.06

T47 Agents affecting the gastrointestinal system A

Digestive system and 
metabolism (A)
 and blood and 
hematopoietic organs 

525 2.34

T50.5 Appetite inhibitors A08A 19 0.08

T45.2 Vitamins A11 58 0.26

T50.3 Drugs acting on electrolyte, calorie 
and water balance A, B 8 0.04

T45.4 a T45.8 Drugs acting in blood and coagulation B – –

T45.1 Antineoplastic and immunosuppressive drugs L01, L04
Antineoplastic and 
immunotherapeutic drugs 
(L)

8 0.04

T50.6 Antidotes and chelating agents, not 
elsewhere classified V03AB Several (V) 5 0.02

F19.0 Multiple drugs and psychoactive agents    –

No correspondence 

93 0.42

T96 Sequelae    – 6 0.03

T45.9, T50.9, X44, 
X64, Y14, X85, P93, F55 Non-specified drugs    – 38.04

Total 22,395 100.00
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however, it was not possible to record it. The proportion 
of deaths for one toxic agent (0.48%) was higher than 
what was observed for two toxic agents (0.26%), showing 
that the toxic agent´s therapeutic class is likely to have 
more influence on the evolution of hospitalization than 
the number of toxic agents involved. 

Unspecified drugs were responsible for most poisonings 
that led to hospitalization, which implies a considerable 
loss of information. The lack of specification of the 
involved agents in the records had already been observed 
in hospitalizations with adverse effects,16 identified 
from 2008 to 2012 at SIH/SUS, and may be caused by 
the similarity of signs and symptoms of poisonings by 
different therapeutic classes, and intensified due to the 
fact that children do not express themselves clearly. 
Still, the great number of unspecified records involving 
SIH/SUS may be inherent to this information system, a 
consequence of the poor quality of IHA records16 and the 
lack of familiarity of the health care team with ICD-10. 

Antiepileptic, sedative and hypnotics was the second 
most common therapeutic class, which is similar to 
a study on a CIATox from Paraná State, conducted in 
2010.17 However, hospitalizations associated to this 
therapeutic class were reduced after 2008. Coincidentally, 
at that same period, the National Controlled Product 
Management System (SNGPC) was implemented.  
Those drugs had already been submitted to specific 
regulation,18 but the SNGPC, created by a Resolution 
of the National Health Oversight Agency – RDC No. 27, 
dated March 30th 2007 –,19 increased surveillance, 
hampering their commercialization without a medical 
prescription. This extra control effort is likely to have led 
to an outcome related to rational use, with a reduction 
in hospitalizations.

Similarly, there has been a reduction in the number of 
hospitalizations due to poisoning by systemic antibiotics 
after 2010. Since that year, with the release of RDC 
No. 44/201020 and No. 20/2011,21 which obliged 
pharmacies to withhold the medical prescription in the 
sale of antibiotics, there was reduction in the number 
of hospitalizations. The literature relays evidence on 
the use of regulatory measures to improve the rational 
use of medicines.22 

For all Brazilian regions, unspecified drugs was the 
main therapeutic class found. There was a difference 
among regions regarding the second most common 
cause:systemic antibiotics in the North and the Northeast 
and antiepileptic, sedative-hypnotics and anti-parkinson 

drugs in the other regions. We can observe regional 
differences in the use of medicines, either due to different 
cultures or prescribing habits, or due to epidemiological 
differences or health-system voids, which can lead to 
worsening of communicable diseases. For example, 
in the North region, there was higher proportion of 
poisoning by anti-infectives and antiparasitic agents, 
including antimalarials and drugs for endemic diseases, 
pointing to prevalent illnesses and outbreaks observed 
in latter years in the Brazilian Amazon.23

Infants under 28 days of age were poisoned by a smaller 
variety of therapeutic classes. The literature corroborates 
this pattern in poisoning profile.24 Younger children are 
dependent of their caregivers, and drug poisonings occur 
because of medication errors involving medicines for 
this age group and not because of accidental ingestion, 
which is the case for older children. Some preventive 
actions targeted at caregivers are necessary, such as 
attention in handling the dose,25-26 and more effective 
answers from sanitary authorities, such as promotion of 
pediatric clinical research,27 besides more appropriate 
and safer formulas, in concentration and dosage form.8

In admissions that evolved to death, the most common 
therapeutic class was that of unspecified drugs. The 
correct identification of the therapeutic class involved 
in poisoning allows the administration of antidotes, 
support measures or decontamination.28 Difficulties in 
diagnosing and, consequently, providing the adequate 
treatment may be associated to greater mortality with 
use of these drugs.

It was not possible to link some therapeutic classes to 
a specific ATC category, so they could not be classified.  
As ICD-10 is less specific than ATC, because it does not 
focus on medicines but on diagnoses, some important 
information on drugs poisoning is lost. Poisoning 
by medicines that act in the central nervous system 
(category N) and antibiotics and antiparasitic agents 
(respectively, categories J and P) stood out, which 
corroborates with the literature.29

The main limitation of this study is the definition of the 
therapeutic classes (ATC) from the diagnosis recorded 
by ICD-10 codes at IHA, which focuses on the disease 
and not on the drug. Some therapeutic classes grouped 
different medicines, hampering in-depth data analysis. The 
use of ICD-10 can lead to dangerous generalization and 
not clearly show the sanitary risk of certain medicines for 
more vulnerable age groups. Thus, the analysis based on 
ATC using the ICD-10 classification was an effort to bring 
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drug therapy issues forth, allowing a better identification 
of medicines involved in poisoning. 

There could be a possible assessment bias, since the 
diagnosis recorded at IHA may not reflect the clinical 
picture of the inpatients. However, this limitation is 
inherent to studies involving health information systems. 
It is possible that the number of hospitalizations due 
to drug poisoning in Brazil between 2003 and 2012 is 
higher, considering that these hospitalizations may have 
occurred in health facilities not linked to SUS. Despite 
this fact, we did not find other recorded researches in 
Brazil with the same approach, for comparison purposes. 

The high number of diagnoses involving undetermined 
therapeutic classes stood out. This may be related to 
hospitalizations in which drug poisoning was not confirmed, 
involving a clinical hypothesis, uncertainty about the 
therapeutic class involved or difficulties in classifying the 
clinical picture with any of the ICD-10 codes. 

To overcome this scenario, in cases of unspecific 
diagnosis on poisoning at IHA, we would recommend the 
creation of a field in the system to allow the insertion of 
information on signs and symptoms and clinical hypothesis 
regarding the medicine involved. This information would 
complement and facilitate the monitoring of the most 
common therapeutic classes involved in poisoning. 

Besides these measures, it is highly important to 
restrict children’s access to medicines, by promoting a 
domestic safety culture among parents and guardians.  
In this sense, it is also necessary to discuss the adoption 
of special packaging in medicines to protect children, in 
order to avoid or reduce the occurrence of poisoning.30 

If education measures are important to increase 
domestic safety, regulation on rational use is essential 
do reduce drug poisoning. Furthermore, the use of the 
ICD-10 classification as a proxy to determine the ATC 
classification may be a path for other studies on poisoning. 
By using a classification related to drug therapy, these 
studies may offer managers of the Brazilian National 
Health System new evidence and more reliable data on 
therapeutic classes involved in poisoning. 

In conclusion, we verified that the higher proportion 
of drug poisoning, as well as deaths caused by it, was 
attributed to unspecified therapeutic classes, which limits 
the data analysis. Notwithstanding, among drug poisoning 
with defined therapeutic classes, medicines acting in 
the central nervous system were the most common, 
followed by non-opioid analgesics/antipyretics, which 
are frequently used in the under-five-year age group.
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