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ABSTRACT

Objective: The aim of this study was to analyze the incidence
of drug poisoning in children registered in the Santa Catarina
Information and Toxicological Assistance Center between 2016
and 2020.

Methods: This observational epidemiological study, with a
historical cohort design, was carried out from reported cases
of drug poisoning in children aged 0-12 years. Census sampling
was used to collect data.

Results: There were 4839 reported cases of drug poisoning
among children in the State of Santa Catarina in the surveyed
period, with an average annual incidence rate of 6 cases/1000
live births. The median age was 3 years. Most cases of poisoning
occurred among girls aged 0-3 years by accidental ingestion
of drugs at home. There was a predominance of signs and
symptoms affecting the nervous system; only a small portion
required hospitalization. Most cases were considered mild
poisoning with a favorable outcome. No deaths were recorded.
There was a tendency of increasing cases over time, however
not significant. There is a predominance of incident cases in
the Great West of the state, followed by the Midwest and Serra
Catarinense regions.

Conclusions: Drug poisoning in children is predominantin early
childhood, mainly caused by accidental ingestion of drugs at
home. These findings highlight the importance of preventive and
educational measures among family members and caregivers.
Keywords: Poisoning; Child; Accidents.

RESUMO

Objetivo: Analisar a incidéncia das intoxicacdes medicamentosas
em criangas registradas no Centro de Informagdo e Assisténcia
Toxicoldgica de Santa Catarina entre os anos de 2016 e 2020.
Métodos: Estudo epidemioldgico observacional, com delineamento
de coorte histérica. Foi realizado com base nos casos notificados
de intoxicacdo por medicamentos em criancas de zero a 12 anos.
A amostra foi do tipo censo.

Resultados: Foram notificadas 4.839 intoxicacdes medicamentosas
em criancas no Estado de Santa Catarina no periodo, com taxa
de incidéncia média anual de 6 casos/mil nascidos vivos. A idade
apresentou mediana de trés anos. A maioria (51,5%) dos casos
deintoxicacdo ocorreu entre meninas, até os trés anos de idade,
de causa acidental, por exposicdo oral e no domicilio. Houve
predominio de sinais e sintomas que afetaram o sistema nervoso e
apenas uma pequena parcela (6,2%) necessitou de hospitalizacdo.
A maioria dos casos (65,6%) foi considerada intoxicacdo leve
com evolucdo favordvel. Nenhum ébito foi registrado. Houve
tendéncia de aumento dos casos ao longo do tempo, porém
ndo significativo. Observa-se predominio de casos incidentes
no Grande Oeste, seguido do Meio-Oeste e Serra Catarinense.
Conclusdes: As intoxicacdoes medicamentosas em criancas
predominam na primeira infancia, de forma acidental, sendo o
ambiente doméstico o principal local. Esses achados destacam
aimportancia de intensificar medidas preventivas e educativas
entre familiares e cuidadores de criangas.
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Drug poisoning in children

INTRODUCTION

Medicines are vital for the treatment and prevention of diseases
because they have prophylactic, curative, palliative, substitutive,
or diagnostic purposes.! They must be safe, effective, afford-
able for the patient, and meet the quality criteria.>® Both the
irrational prescription and the incorrect use of drugs without
medical advice are risk factors for human poisoning. Children
are very susceptible to this event due to several factors, such as
the inability to consider and inhibit risky situations, their neu-
rological immaturity, great curiosity, and tendency to repeat
adult behaviors. In addition to their natural active behavior
and oral habits in early childhood, they still suffer from the
effects of inappropriate use and medical prescription errors.*

As pharmacological resources advance to combat diseases,
the number of occurrences related to adverse reactions and
drug poisoning has also increased.’ In recent years, studies have
shown that morbidity and mortality related to these occur-
rences have become a major public health problem, raising
discussions about patient safety in taking medicines and the
search for satisfactory therapeutic outcomes.®” Adverse drug
reactions are a common cause of demand for emergency ser-
vices and have a high annual cost.® Drug poisoning is a lead-
ing cause of notifications by the Centers for Information and
Toxicological Assistance (CIAT) in Brazil.’

There is a shortage of pharmacokinetic studies with a pedi-
atric focus, which may cause prescription and dosage errors.
In addition, to address this problem, some prescriptions are
adapted to allow the use of the drug in children, such as chang-
ing doses of drugs designed for adults, opening capsules to
mix with food, crushing tablets, and modifying the routes of
medication administration. Even when well-executed, such
adaptations involve risks of errors and considerable failures in
the final use. Furthermore, the risk of adverse effects and dose
errors may increase because of the scarcity of information in
the literature to support such practices and insufficient infor-
mation about the stability, compatibility, and bioavailability
of these products.'

These multifactorial conditions can cause drug poisoning
in children, which is one of the most frequent toxicological
emergencies. Children, during their development, go through
phases of exploration and are attracted by everything that
sparks their curiosity, with great potential for domestic acci-
dents. At home, some people have the habit of leaving med-
icines in unsafe environments. In most cases, medicines have
attractive colors, packaging, and formats, thus contributing
to poisoning.!' These accidents could be prevented through
educational interventions and the implementation of pre-
ventive programs, thus reducing the incidence and mortality

rates caused by these circumstances.'*'

Based on the high prevalence of drug poisoning in chil-
dren and the avoidable nature of the circumstances, this study
aims to analyze the incidence of drug poisoning in children
registered at the Santa Catarina Toxicological Information and
Assistance Center between 2016 and 2020.

METHOD

In this observational epidemiological study, with a historical
cohort design, the reports of drug poisoning in children aged
0-12 years, registered at the Centro de Informagio e Assisténcia
Toxicoldgica de Santa Catarina (CIATox/SC), between January
1, 2016, and December 31, 2020, were studied. Census sam-
pling was used to collect data. Records that contained more than
30% of missing information in the notification and those among
non-residents in the State of Santa Catarina were excluded.

After ethical approval of the study, the anonymized database
was received digitally for analysis. Variables of interest included
year and month of notification, sex of the child, age in months,
city of residence, drug or substance involved, pharmacological
class, circumstance of exposure, route of exposure, clinical man-
ifestations (signs and symptoms), place of occurrence of poi-
soning, whether there was hospitalization, length of stay, final
severity classification (based on the Poisoning Severity Score
by the World Health Organization, provided in the notifica-
tion), and case outcome.

Drugs causing poisoning were classified by the Anatomical
Therapeutic Chemical (ATC), according to which drugs are
divided into different groups based on their sites of action and
therapeutic and chemical characteristics. The classification of
the main group corresponding to the anatomical group was
used. The drug with the highest frequency in the notifications
was described in a table.'®

The SPSS statistical software (version 21.0, SPSS Inc.,
Chicago, IL, USA) was used for data processing and analysis.
The charts were created in Microsoft Office Excel. Data on live
births from each of the 295 municipalities of Santa Catarina
were used, based on the data from the National System of Live
Births in the public domain, in the study period, to calculate the
incidence rate by the municipality. To analyze the distribution
of the incidence of cases in the State of Santa Catarina, geopro-
cessing techniques were used, with the aid of the Geographic
Information Systems Software QGS.

Descriptive epidemiology was used for data presentation.
The differences between means were examined using one-way
analysis of variance (ANOVA) and Tukey’s post hoc test. Linear
regression analysis and Pearson’s correlation test were used to
verify the temporal trend of poisoning cases over the study

period. The variables analyzed were mapped thematically, using
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the representation of stratification by classes, performed by the
method of “natural Jenks breaks”. Significance was set at 5%.

This study was submitted and approved by the Research
Ethics Committee of the Universidade do Sul de Santa Catarina,
CAAE 53878321.4.0000.5369, opinion number 5,172,056,
on December 16, 2021.

RESULTS

During the study period, 5154 cases of drug poisoning in chil-
dren were reported; however, 315 (6.1%) were excluded because
the subjects were not residents of the State of Santa Catarina.
Therefore, 4839 cases of children reported with drug poisoning
in the State of Santa Catarina were included in this study, which
represented an average annual incidence rate of six cases per thou-
sand live births. The median age was 3 years, ranging from 0
to 144 months (0—12 years of age). Table 1 presents the demo-
graphic and clinical characteristics of cases of drug poisoning in
children, reported in Santa Catarina, between 2016 and 2020.

Most cases of poisoning occurred with a higher prevalence
among girls than boys up to 3 years of age, due to acciden-
tal causes, oral exposure, and occurring at the child’s home.
The mean age was 34 months for accidental drug poisoning,
43 months for medication errors (including self-medication,
adverse reaction, and incorrect use), and 135 months for cases
of violence (including suicide attempt or homicide), with a
statistically significant difference between groups (p<0.001).
Table 2 presents the clinical aspects and medical assistance in
the cases of drug poisoning in children.

There was a predominance of signs and symptoms affecting
the nervous system, followed by the gastrointestinal and car-
diovascular systems. Few cases required hospitalization, and, in
most cases, the duration of hospitalization was between 1 and 2
days. Most cases were considered mild poisoning with a favor-
able outcome. No deaths were recorded in the studied sample.

In all, 5360 drugs were identified as the causing agent for
poisoning, with an average of 1.1 drugs per child. There was
a positive correlation between children’s age and the number
of medications used (r=0.229; p<0.001). Table 3 presents the
classes according to the ATC Classification of drugs related to
cases of poisoning in children and their main representative
drug. In several cases (n=298), there was a record of the use of
more than one drug or pharmacological class involved.

Figure 1 shows the temporal distribution of reported cases
of poisoning in children. There was an annual increase in notifi-
cations over 4 years under study, with a drop in 2020; however,
this increase was not significant (p=0.122). Although the data
showed the highest number of cases of drug poisoning during

July, August, and October, there was no significant seasonality.

Table 1. Sociodemographic characteristics of drug
poisoning in children in Santa Catarina, 2016-2020
(n=4839).

%

Gender
Female 2480 51.3
Male 2355 48.7
No information 4 0.08
Age (months)
0-36 3204 66.2
37-72 978 20.2
73-120 347 7.2
121-144 310 6.4
Circumstance*
Accidental 3462 71.5
Medication error 783 16.2
Violence 225 4.7
Self-medication 129 2.7
Therapeutic use 96 1.9
Adverse reaction 82 1.7
Misuse 37 0.76
Breastfeeding 0.19
Other 8 0.17
No information 60 1.2
Exposure route*
Oral 4614 95.4
Intravenous 86 1.8
Nasal 45 0.93
Cutaneous 27 0.56
Respiratory/inhalation 26 0.54
Ocular 24 0.50
Rectal/vaginal 2 0.04
Placental 0.04
Other 4 0.08
No information 24 0.50
Place of occurrence
Home 4634 95.8
Health service 114 2.4
Public place 18 0.37
School/nursery 13 0.27
Other 13 0.27
No information 47 0.97

Source: CIATox-SC; *Some notifications had more than one
response category.
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Table 2. Clinical characteristics and medical care among
drug-intoxicated childrenin Santa Catarina, 2016-2020
(n=4,839).

Clinical manifestations n %
Yes 2066 42.69
No 2773 57.31

Sign and symptoms*

Neurological 1635 33.79
Gastrointestinal 641 13.25
Cardiovascular 544 11.24
Pain 163 3.37
Dermatological 111 2.29
General malaise 102 2.1
Ocular 96 1.98
Muscular 86 1.78
Respiratory 59 1.22
Body temperature change 54 1.12
Sweating 42 0.87
General sweating 39 0.81
Renal 12 0.25
Metabolic 7 0.14
Other 67 1.38
No information 2773 57.31

Hospitalizaton
Yes 299 6.18
No 4446 91.88
No information 94 1.94

Time of hospitalization (days)
<1 28 0.58
1-2 140 2.89
3-4 28 0.58
5-6 7 0.14
7-10 6 0.12
>10 3 0.06
No information 181 3.74
Not applicable 4446 91.89

Severity score
Mild 3174 65.60
Moderate 104 2.15
Major 33 0.68
Null 1404 29.01
No information 124 2.56

Outcome
Asymptomatic 1398 28.89
Cure 3237 66.89
Differential diagnosis 119 2.46
No information 85 1.76

Source: CIATox-SC. *Some notifications had more than one
response category.

Figure 2 shows the geographical distribution of drug poi-
soning cases by place of residence of the child. There was a
predominance of incident cases in the Great West, followed

by the Midwest and Serra Catarinense regions.

DISCUSSION

Exogenous poisoning is an important public health problem,
especially in pediatric age groups, in Brazil and worldwide."”
'The results of this study highlight the importance of these events
and show relevant information about the agents involved. Based
on the analyzed data, there was a predominance of notifications
for drug poisoning in females, although it was a small differ-
ence when compared to males. In addition, a higher occur-
rence of cases was observed in the 0-6 age group, with a peak
in children aged 3 years. It is the fact that children move more
easily at this age and are vulnerable to accidents, which may
be a rationale for such a result. The surveyed age group cor-
roborates the results obtained in another study carried out in
the country,'® with a gender-related difference, given that the
study by Leite et al. showed a higher occurrence of cases in boys.

Regarding the circumstances, accidental poisoning was the
most frequent, which was also found by other authors.’*? These
data expose the need for strict precautions to prevent poisoning
in children, as they are more likely to have accidental episodes.
In addition, poisoning may occur due to different circum-
stances, among them, medication errors. Approximately 8%
of medication errors identified in different national and inter-
national databases refer to the pediatric population, mainly in
case reports related to overdosing.” Such vulnerability is due to
factors such as the difficulty of performing several calculations
in various phases of the medication process (prescription, dis-
pensing, preparation, monitoring, and administration) and the
use of fractioned doses.? Poisoning via breastfeeding although
presenting low rates in this study is something extremely
important to be discussed. Medicines can be secreted through
the milk and cause problems for the newborn, so discontinu-
ing the use of medicines during gestation and breastfeeding is
highly recommended.”? The correlation between age and the
greater number of medications used is noteworthy, especially
related to suicide attempt. Recent studies reveal an increase in
cases of mental illness in children and adolescents.?

In this study, the oral route of poisoning was the most com-
monly reported. Similarly to other studies, the home environment
was the predominant site of exposure (95.76%), due to inadequate
storage, the so-called home pharmacies, which facilitate access
for children and adolescents.'®" A study conducted on children
and adolescents found that education programs for parents and

caregivers to prevent exposure to pharmacological drugs were
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not successful. Medicines continue to cause harm due to unsafe to children is extremely high (76%), being much higher than in
storage, which facilitates exposure and unintentional ingestion, the United States (30%), Belgium (33%), and Serbia (20%).”
in age groups under 5 years, and also the intentional ingestion of However, the health service is also responsible for a high incidence
adolescents owing to misuse and abuse.?* This situation supports of poisoning in children, with medication errors being the most
the findings of the study by Martins et al., which showed that frequent at the time of medication prescription and are related
the prevalence of Brazilian households with medicines available to their readability and inappropriately prescribed medicines.>

Table 3. Drug classes and main representative names.

ATC classification ) % Main medicine name (n)
A Alimentary tract and metabolism 335 6.3 Bromopride (31)
B Blood and blood forming organs 73 1.4 Ferrous sulfate (9)
@ Cardiovascular system 249 4.7 Losartan (53)
D Dermatological 256 4.8 Potassium permanganate (29)
G Genito urinary system and sex hormones 188 3.5 Levonorgestrel/Ethinylestradiol (97)
H Systemic hormonal preparations 225 4.2 Sodium levothyroxine (99)
J Anti-infectives for systemic use 245 4.6 Amoxicillin (108)
L Antineoplastic and immunomodulation agents 12 0.2 Cyclosporin and methotrexate (6)
M Musculo-skeletal system 479 8.9 Ibuprofen (277)
N Nervous system 2275 | 424 Clonazepam (521)
P Antiparasitic products, insecticides, and repellents | 55 1.0 Nitazoxanide (22)
R Respiratory system 779 | 145 Phenylephrine (142)
S Sensory organs 30 0.6 Brimonidine (9)
v Various 159 )9 Acriflavine; atropa bellad(_)nna; methylene blue;
methenamine (78)
Total 5360 | 100.0
1200 —
1099
004 006 --"" 987
342 y=48.4x +822.6
800 — R?=0.6036
600 —
400 —
200 —
0 I I I I I
2016 2017 2018 2019 2020

Figure 1. Temporal trend of drug poisoning among children in Santa Catarina, 2016-2020 (n=4,839).
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Health Macro-regions of Santa Catarina
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Figure 2. Spatial distribution of reported cases of drug poisoning among children in Santa Catarina, 2016-2020 (n=4,839).

Among the signs and symptoms, the neurological man-
ifestations were dominant. However, such manifestations
depended on the class of drug responsible for the poisoning.
As in this study, there was a predominance of the nervous
system class of drugs, the preponderance of such a manifes-
tation is justified. In this study, only a small portion of chil-
dren needed hospital admission, and, when necessary, the
length of stay was relatively short, typical of an acute and
non-serious situation. Furthermore, mild cases and those
that progressed to cure were the majority. Other studies also
pointed out that most cases evolved with healing, without

2627 This circumstance can happen due to the low

sequelae.
dose of the drug ingested, agility in medical care, or rapid
perception of danger by caregivers.

Considering the main pharmacological classes related to
the toxicological accidents observed in this study, a greater
participation of the nervous system class was verified, with
clonazepam being the most frequent representative of this class.
This finding is similar to those of the research carried out in
57 pediatric emergency departments in Spain, in which the
groups of central nervous system depressants and clonazepam
were the most commonly involved, which are included in the
group of benzodiazepine psychotropic drugs.?® Although the
main class involved was benzodiazepine, it is worth remember-
ing that painkillers and antipyretics are frequently used, being
also responsible for these accidents and belonging to this ATC
class. Furthermore, medicines for the respiratory system also
presented a high frequency of cases, which highlights the need
for greater control over prescription, marketing, and adequate

packaging in the home environment.

Regarding the distribution of cases in the study period, there
was a decrease in cases of poisoning in 2020, although not sig-
nificant, which may be related to the COVID-19 pandemic, in
which families in social isolation may have prevented children’s
access to medicines in their homes. However, this hypothesis
lacks scientific evidence to be confirmed, and it may also have
occurred by chance.

Regarding the distribution of reported cases in the state of
Santa Catarina, the Midwest and Serra Catarinense (cities of
Frei Rogério, Ibiam, and Brunépolis) and Grande Oeste (cities
of Tundpolis, Sul Brasil, and Lageado Grande) had the high-
est rates of poisoning incidence. One of the hypotheses may
be the greater distance and access to health services, in addi-
tion to cultural differences, peculiar of the interior of the state
in relation to the coastal region, which is more populous and
socially developed, with a large concentration in urban areas.”

Among the limitations of this study, the use of second-
ary data stands out, depending on the quality of informa-
tion obtained, based on attendance records, not being pos-
sible to control the primary data, and the gaps found. In
addition, the data may be underestimated, as not all cases
of poisoning may have been reported. Furthermore, this
study is a state census, with a 5-year recall, based on the
notifications made to the official government agency that
portrays a good part of the assistance provided in cases of
drug poisoning, which favors the representativeness of the
findings and excellent sample size.

In conclusion, pharmaceutical ingestions are highly prevalent
in exogenous poisoning in early childhood, accidentally, and at

home. The lack of guidance and awareness by those responsible
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and the ease of access to medicines make the number of poison-
ing increase in our country. Therefore, considering the analysis
of the cases reported in this study, it is emphasized the inten-
sification of guidance on the correct way of use, storage, and
disposal of medicines. In addition, people should be warned
against the risks of self-medication and the need to implement
ways to prevent toxicological accidents in children. In order
to avoid serious outcomes, the importance of reporting cases
with quality information is also highlighted.

Funding

This study did not receive any funding.

REFERENCES

1. Brazil. Ministério da Salde. Secretaria de Politicas de
Salde. Departamento de Atencdo Béasica [homepage na
Internet]. Politica nacional de medicamentos 2001 [cited
2022 May 30]. Available from: https://bvsms.saude.gov.br/
bvs/publicacoes/politica_medicamentos.pdf

2. BattaA, Singh B. Rational approach to prescription writing:
a preview. Neurol India. 2018;66(4):928-33. https://doi.
org/10.4103/0028-3886.236960

3. World Health Organization [homepage on the Internet].
Medicines: rational use of medicines. Fact sheet n° 338
[cited 2022 Aug 5]. Available from: https://www.who.int/

4.  Centro de Informacao e Assisténcia Toxicol6gica de Santa
Catarina [homepage on the Internet]. Agentes téxicos.
Medicamentos. Florianépolis: UFSC; SES/SC, 2020 [2021
Oct 18]. Available from: https://ciatox.sc.gov.br/agentes-
toxicos/medicamentos/

5. Alghamdi AA, Keers RN, Sutherland A, Ashcroft DM.
Prevalence and nature of medication errors and preventable
adverse drug eventsin paediatric and neonatalintensive care
settings: a systematic review. Drug Saf. 2019;42(12):1423-
36. https://doi.org/10.1007/s40264-019-00856-9

6. Mueller BU, Neuspiel DR, Fisher ERS; Council on quality
improvement and patient safety, committee on hospital
care. Principles of pediatric patient safety: reducing harm
due to medical care. Pediatrics. 2019;143(2):e20183649.
https://doi.org/10.1542/peds.2018-3649

7. Manias E, Cranswick N, Newall F, Rosenfeld E, Weiner C,

Williams A, et al. Medication error trends and effects of
person-related, environment-related and communication-
related factors on medication errors in a paediatric hospital.
J Paediatr Child Health. 2019;55(3):320-6. https://doi.
org/10.1111/jpc.14193

8.  Giudice IL, Mocciaro E, Giardina C, Barbieri MA, Cicala G,

Gioffre-Florio M, et al. Characterization and preventability
of adverse drug events as cause of emergency department
visits: a prospective 1-year observational study. BMC
Pharmacol Toxicol. 2019;20(1):21. https://doi.org/10.1186/
s40360-019-0297-7

Conflict of interests

The authors declare there is no conflict of interests.

Authors’ contributions

Study design: Brock K, Schuelter-Trevisol E Data analysis: Parma
GOC, Schuelter-Trevisol E Manuscript writing: Brock K, Soares
AS. Manuscript revision: Parma GOC, Soares AS, Schuelter-
Trevisol E. Study supervision: Schuelter-Trevisol E

Declarafion
The database that originated the article is available with the
corresponding author.

9. Mota DM, Vigo A, Kuchenbecker RS. Adverse drug reactions

reported to the Brazilian pharmacovigilance system from 2008 to
2013:descriptive study. Cad Saude Publica. 2019;35(8):e00148818.
https://doi.org/10.1590/0102-311X00148818

Fundacdo Oswaldo Cruz. Centro de Informacao Cientifica

e Tecnoldgica. Sistema Nacional de Informacdes Toxico-
Farmacolégicas [homepage na Internet]. Casos, dbitos e
letalidade de intoxicacdo humana por agente e por regido.
Brasil, 1999 [cited 2022 May 30]. Rio de Janeiro: MS/FIOCRUZ/
SINITOX; 2020. Available from: https://sinitox.icict.fiocruz.
br/sites/sinitox.icict.fiocruz.br/files//tab03_brasil_1999.pdf

11. VilacaL, Volpe FM, Ladeira RM. Accidental poisoning in children

and adolescents admitted to a referral toxicology department of a
Brazilian emergency hospital. Rev Paul Pediatr. 2019;38:22018096.
https://doi.org/10.1590/1984-0462/2020/38/2018096

Domingos SM, Borghesan NBA, Merino MFGL, Higarashi IH.
Internacdes porintoxicacdo de criancas de zero a 14 anos em
hospital de ensino no Sul do Brasil, 2006-2011. Epidemiol
Serv Saude. 2016;25(2):343-50. https://doi.org/10.5123/
S1679-49742016000200013

Koh SH, Tan KHB, Ganapathy S. Epidemiology of paediatric
poisoning presenting to a children’s emergency department
in Singapore over a five-year period. Singapore Med J.
2018;59(5):247-50. https://doi.org/10.11622/smed;j.2018053

Disfani HF, Kamandi M, Mousavi SM, Sadrzadeh SM, Farzaneh R,

Doolabi N, et al. Risk factors contributing to the incidence and
mortality of acute childhood poisoning in emergency department
patients in Iran: a hospital-based case control study. Epidemiol
Health.2019;41:22019016.https;//doi.org/10.4178/epih.e2019016

Fundacdo Oswaldo Cruz. Centro de Informacdo Cientifica

e Tecnoldgica. Sistema Nacional de Informacdes Téxico-
Farmacoldgicas [homepage na Internet]. No Brasil, 37 criancas
e adolescentes sdo vitimas de intoxicacdo ou envenenamento
todos os dias, alerta SBP [cited 2023 Apr 6]. Rio de Janeiro:
MS/FIOCRUZ/SINITOX; 2018. Available from: https://sinitox.
icict.fiocruz.br/no-brasil-37-crian%C3%A7as-e-adolescentes-
s%C3%A30-v%C3%ADtimas-de-intoxica%C3%A7 %C3%A30-
ou-envenenamento-todos-os-dias

10.

12.

13.

14.

15.

7

Rev Paul Pediatr. 2024;42:€2022155


https://bvsms.saude.gov.br/bvs/publicacoes/politica_medicamentos.pdf
https://bvsms.saude.gov.br/bvs/publicacoes/politica_medicamentos.pdf
https://doi.org/10.4103/0028-3886.236960
https://doi.org/10.4103/0028-3886.236960
https://www.who.int/
https://ciatox.sc.gov.br/agentes-toxicos/medicamentos/
https://ciatox.sc.gov.br/agentes-toxicos/medicamentos/
https://doi.org/10.1007/s40264-019-00856-9
https://doi.org/10.1542/peds.2018-3649
https://doi.org/10.1111/jpc.14193
https://doi.org/10.1111/jpc.14193
https://doi.org/10.1186/s40360-019-0297-7
https://doi.org/10.1186/s40360-019-0297-7
https://doi.org/10.1590/0102-311X00148818
https://sinitox.icict.fiocruz.br/sites/sinitox.icict.fiocruz.br/files//tab03_brasil_1999.pdf
https://sinitox.icict.fiocruz.br/sites/sinitox.icict.fiocruz.br/files//tab03_brasil_1999.pdf
https://doi.org/10.1590/1984-0462/2020/38/2018096
https://doi.org/10.5123/S1679-49742016000200013
https://doi.org/10.5123/S1679-49742016000200013
https://doi.org/10.11622/smedj.2018053
https://doi.org/10.4178/epih.e2019016
https://sinitox.icict.fiocruz.br/no-brasil-37-crian%C3%A7as-e-adolescentes-s%C3%A3o-v%C3%ADtimas-de-intoxica%C3%A7%C3%A3o-ou-envenenamento-todos-os-dias
https://sinitox.icict.fiocruz.br/no-brasil-37-crian%C3%A7as-e-adolescentes-s%C3%A3o-v%C3%ADtimas-de-intoxica%C3%A7%C3%A3o-ou-envenenamento-todos-os-dias
https://sinitox.icict.fiocruz.br/no-brasil-37-crian%C3%A7as-e-adolescentes-s%C3%A3o-v%C3%ADtimas-de-intoxica%C3%A7%C3%A3o-ou-envenenamento-todos-os-dias
https://sinitox.icict.fiocruz.br/no-brasil-37-crian%C3%A7as-e-adolescentes-s%C3%A3o-v%C3%ADtimas-de-intoxica%C3%A7%C3%A3o-ou-envenenamento-todos-os-dias

Drug poisoning in children

16.

17.

18.

19.

20.

21.

22.

World Health Organization Collaborating Centre for Drug
Statistics Methodology [homepage na internet]. ATC/DDD
2022 [cited 2022 Mar 10]. Available from: https://www.
whocc.no/atc_ddd_index/

World Health Organization [homepage na internet].
Preventing injuries and violence: an overview [cited 2022
Mar 12]. Available from: https://www.who.int/publications/i/
item/9789240047136

Leite CEA, Vasconcelos MVG, Ferreira JA, Vasconcelos
TNG. Intoxicacdo exégena em criancas devido ao uso de
medicamentos no Brasil: avaliacdo do perfil de notificacoes.
Res Soc Dev. 2021;10:e25619716647. http://dx.doi.
0rg/10.33448/rsd-v10i7.16647

Cardoso HA, Schincaglia RM, Avelino MM, Zara ALSA. Perfil
clinico-epidemiolégico de intoxicacdes medicamentosas em
criancas. Rev Bras Pesqui Satde. 2021;22(3):73-80. https://
doi.org/10.47456/rbps.v22i3.27642

Nunes CRM, Alencar GO, Bezerra CA, Barreto MFR, Saraiva
EMS. Panoramas das intoxicacdes por medicamentos no
Brasil. Rev E-Ciencia. 2017;5(2):98-103. https://dx.doi.
org/10.19095/rec.v5i2.247

Maior MCLS Osorio-de-Castro CGS, Andrade CLT. Hospitalizations
due to drug poisoning in under-five-year-old children in Brazil,
2003-2012. Epidemiol Serv Saude. 2017;26(4):771-82. https://
doi.org/10.5123/51679-49742017000400009

Walson PD. Drug exposure and effects in pregnancy and

lactation. Ther Drug Monit. 2020;42(2):169-71. https://doi.
org/10.1097/FTD.0000000000000732

23.

24.

25.

26.

217.

28.

29.

KimH, RyuJM, Kim HW. Characteristics and trends of suicide attempt

or non-suicidal self-injury in children and adolescents visiting
emergency department. J Korean Med Sci. 2020;35(33):e276.
https;//doi.org/10.3346/jkms.2020.35.e276

Lowry JA, Burns M, Calello DP. Pediatric pharmaceutical
ingestions. Pediatr Ann. 2017;46(12):e459-65. https://doi.
0rg/10.3928/19382359-20171122-01

Martins RR, Farias AD, Oliveira YMC, Diniz RS, Oliveira AG.
Prevalence and risk factors of inadequate medicine home storage:
a community-based study. Rev Saude Publica. 2017;51:95.
https://doi.org/10.11606/S1518-8787.2017051000053

Xavier LA, Silva EC, Ribeiro JLS, Prince KA, Oliveira MVM,
Santo LRE. Intoxicacdes exdgenas por agentes toxicos em
criancas em municipio do norte de Minas Gerais. REAS.
2017;2017(Supl 5):5481-5.

Costa AQ, Alonzo HGA. Casos de exposicoes e intoxicacoes
por medicamentos registrados em um Centro de Controle
de Intoxicacoes do interior do Estado de Sio Paulo. Rev
Bras Pesqui Satde. 2016;17(2):52-60.

Lessa MA, Bochner R. Anélise das internacdes hospitalares
de criancas menores de um ano relacionadas a intoxicacoes
e efeitos adversos de medicamentos no Brasil. Rev Bras
Epidemiol. 2008;11:660-74. https://doi.org/10.1590/51415-
790X2008000400013

Rodolfo F, Teixeira FW [homepage on the Internet]. Santa
Catarina: desigualdades regionais no contexto da politica de
descentralizacdo. Floriandpolis: Universidade Federal de Santa
Catarina; 2011 [cited 2022 Jul 26]. Available from: https://
necat.paginas.ufsc.br/files/2011/10/Fabiano-2011.pdf

© 2023 Sociedade de Pediatria de Sdo Paulo. Published by Zeppelini Publishers.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

8

Rev Paul Pediatr. 2024;42:€2022155


http://creativecommons.org/licenses/by/4.0/
https://www.whocc.no/atc_ddd_index/
https://www.whocc.no/atc_ddd_index/
https://www.who.int/publications/i/item/9789240047136
https://www.who.int/publications/i/item/9789240047136
http://dx.doi.org/10.33448/rsd-v10i7.16647
http://dx.doi.org/10.33448/rsd-v10i7.16647
https://doi.org/10.47456/rbps.v22i3.27642
https://doi.org/10.47456/rbps.v22i3.27642
https://dx.doi.org/10.19095/rec.v5i2.247
https://dx.doi.org/10.19095/rec.v5i2.247
https://doi.org/10.5123/S1679-49742017000400009
https://doi.org/10.5123/S1679-49742017000400009
https://doi.org/10.1097/FTD.0000000000000732
https://doi.org/10.1097/FTD.0000000000000732
https://doi.org/10.3346/jkms.2020.35.e276
https://doi.org/10.3928/19382359-20171122-01
https://doi.org/10.3928/19382359-20171122-01
https://doi.org/10.11606/S1518-8787.2017051000053
https://doi.org/10.1590/S1415-790X2008000400013
https://doi.org/10.1590/S1415-790X2008000400013
https://necat.paginas.ufsc.br/files/2011/10/Fabiano-2011.pdf
https://necat.paginas.ufsc.br/files/2011/10/Fabiano-2011.pdf

