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Abstract N\
Accidental poisonongs are an important cause of morbidity and even mortality, especially in young children. ‘

We performed a retrospective observational study on a group of children admitted at the Regional Center of Toxicology at the
Children’s Emergency Hospital “St. Mary” lasi with accidental intoxication within a period of 3 years. Data were collected from
patients’ files and processed with a SPPS 18.0 database and a 95% confidence interval.

During this period, 480 children were admitted with accidental intoxication. Most of them were in the age group of 1 to 2 years (120
cases—24.3%). The etiology of these intoxications was dominated by nonmedication (67%), the most frequent being household
chemicals, carbon monoxide, and insecticides. Accidental drug intoxication accounted for 33% of the cases, the main drugs involved
being anticonvulsants, nonsteroidal anti-inflammatory drugs, and paracetamol. The mortality caused by accidental poisoning was
0.62%, all deaths owing to nonmedication intoxication.

Identifying the epidemiological and evolutionary aspects of accidental intoxications must be a major objective for the health system,
given that this pathology can be at least partially avoided and its incidence and severity may be reduced using appropriate measures.

Abbreviations: Cl = confidence interval, RR = relative risk.
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1. Introduction

Accidental poisonings represent a common pathology in
pediatrics, occurring in virtually every country in the world,
including well-developed ones.™"! Although there has been made
progress regarding the prevention of accidental poisonings, by
using more resistant packaging and raising awareness of the
composition of toxic products, they are still frequent in children,
particularly in those aged 2 to 3 years old."”! This high rate of
poisoning could be explained by children’s curiosity, as well as by
parents’ negligence in keeping and using medicine and chemical
household substances.”®! The toxic substances involved include
drugs, household products, plants, hygiene, and cosmetic
products.*! Identifying the epidemiological aspects of these
intoxications in children is especially important for applying
adequate preventive measures."®! Provided that data restricted to
our geographical area regarding accidental poisoning in children
is limited, the aim of this study was to assess the epidemiological
and clinical profile of accidental poisonings in children.
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2. Materials and methods

We performed an observational retrospective study on a cohort
of children aged 0 to 18 years old, admitted at the Regional
Center for Toxicology of the Children’s Emergency “St Mary”
hospital from lasi. The study lot consisted of 480 children,
admitted for accidental poisonings between January 1, 2014 and
December 12, 2016. We were able to identify the toxic substance
by anamnesis, as well as clinical and biological exams. We
excluded from the study all children admitted for insect and snake
bites, as well as those with suspicion of accidental poisoning, in
which identifying the toxic involved was impossible.

Data obtained from patients’ files was gathered and processed
in a SPSS 18.0 database. Discrete variables were expressed as
number and proportion. The comparison of the groups for the
categorical variables was done by the Chi square test (x?), the
significance threshold being P=.1. We evaluated the relative risk
(RR) and the 95% confidence interval (CI 95%), following
statistical interpretation: RR > 1, the variable represents a risk
factor; RR=1, the variable represents an indifferent factor. The
statistical signification was accepted at a value of P<.05.

The study was approved by the Institutional Ethical Commit-
tee of the Hospital.

3. Results

During the study period, among the children admitted for
accidental poisoning, 67% (322 cases) were nondrugs poison-
ings, whereas 33% (158 cases) were drugs intoxications.

Table 1 depicts the results regarding the incidence of drugs and
nondrugs accidental poisonings in various age groups.

We noticed the predominance of nondrugs poisonings in
children aged 0 to 1 years old (13.7% vs 2.5%; P=,001).
Contrary, in children aged 2 to 3 years old, drug intoxications
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Table 1
Accidental poisonings by age groups.
Age, years Drugs intoxications N (%) Nondrug intoxications N (%) Chi? P RR Cl 95%
<1 4 (2.5%) 44 (13.7%) 1315 .001 0.19 0.07-0.51
1-2 42 (26.8%) 78 (24.2%) 0.24 626 1.10 0.80-1.53
2-3 (31.2%) 66 (20.5%) 6.07 014 1.52 1.11-2.09
34 5 (15.9%) 44 (13.7%) 0.23 .601 1.17 0.74-1.83
4-5 (5 1%) 26 (8.1%) 1.00 316 0.63 0.29-1.36
5-6 0 (6.4%) 2 (3.7%) 1.13 278 1.71 0.75-3.87
> 06 20 (12.7%) 52 (16.1%) 0.71 .399 0.79 0.49-1.27
Total 158 (32.8%) 322 (67.2%)
Table 2
The distribution of nondrug poisoning by gender and the living environment.
Accidental nondrug poisonings  Male N (%) Female N (%) Chi® P RR C195% Urban N (%) RuralN (%) Chi® P RR Cl 95%
Corrosive household product 32 (18.1%) 20 (13.8%) 0.79 375 1.31 0.78-2.19 6 (17.8%) 36 (15.5%) 011 744 115 0.67-1.96
Noncorrosive household product 44 (24.9%) 22 (15.2%) 4.01 045 1.64 1.03-2.60 29 (32.2%) 37 (159%) 9.56 .002 2.02 1.33-3.08
Carbon monoxide (CO) 28 (15.8%) 35(24.1%) 3.00 .083 0.66 0.42-1.02 1(12.2%) 52 (22.4%) 3.66 .056 0.54 0.30-1.00
Cholinesterase inhibitors insecticides 0 (5.6%) 2 (8.3%) 050 479 0.68 0.30-1.53 6 (6.7%) 6(6.9% 003 .823 1.00 0.39-2.39
Other insecticides, raticides, 1 (6.2%) 5(10.3%) 1.32 251 0.60 0.28-1.27 8 (8.9%) 8(78%) 001 915 115 0.52-2.54
fungicides, and herbicide
Nitrites 19 (10.7%) 15(10.3%) 0.01 945 1.04 0.55-1.97 3 (3.3%) 31 (134%) 588 .015 025 0.08-0.80
Petroleum products 12 (6.8%) 6 (4.1%) 0.61 433 1.63 0.63-4.26 7 (7.8%) 11 4.7%) 063 .427 1.64 0.06-4.10
Mushrooms 7 (4.0%) 9 (6.2%) 0.45 504 0.64 0.24-0.67 4 (4.4%) 12 (5.2%) 0.00 .987 0.86 0.28-2.59
Ethylene glycol 3 (1.7%) 2 (1.4%) 0.05 .822 1.23 0.21-7.26 1 (1.1%) 4(1.7% 001 918 0.64 0.07-5.69
Ethyl alcohol 5 (2.8%) 4 (2.8%) 0.09 .761 1.02 0.28-3.74 1(1.1%) 8(34% 059 .444 032 0.04-254
Toxic plants 4 (2.3%) 1(0.7%) 046 496 3.28 0.37-29.0 3 (3.3%) 2(09%) 123 .268 3.87 0.66-22.8
Smoke 2 (1.1%) 5 (2.8%) 0.44 509 0.41 0.08-2.20 1 (1.1%) 5(22%) 003 .871 052 0.06-4.35
Total 177 (55%) 146 (45%) 90 (28%) 232 (72%)

were more frequently encountered (31.2% vs 20.5%; P=.014),
with an estimated risk of 1.52 times greater (C1 95%: 1.11-2.09).

The maximum frequency was registered for the age range of 1
to 2 years old. Tables 2 and 3 illustrate the gender and area
distribution of the patients with accidental poisoning.

We noted that the most frequent causes of nondrug poisonings
were: household substances, carbon monoxide, as well as
insecticides, raticides, fungicides, and herbicides. The most
commonly involved medicines were: anticonvulsants, nonsteroi-
dal anti-inflammatories, and paracetamol.

We registered a higher incidence of intoxications with
noncorrosive household products in males (24.9% vs 15.2%;
P=.045), with an estimated risk of 1.64 times greater than females.
On the other hand, these intoxications were more frequent in urban
area (32.2% vs 15.9%; P=.002), with an estimated risk of 2 times
higher than in rural area. In 10.8 % cases, corrosive substances were
involved, especially caustic soda (sodium hydroxide), which is an
ingredient of some cleaning products. Poisonings with corrosive
substances were more frequent also in males (18.1% vs 13.8%;
P=.375), but the difference was not statistically significant.

Drug intoxications by gender and the living environment.

Accidental drug intoxications Males N (%) Females N (%) Chi® P RR IC95% Urban N (%) RuralN (%) Chi# P RR Cl 95%

Anticonvulsants 16 (17.8%) 4 (20.6%) 0.06 .809 0.86 045-1.64 18 (21.7%) 12 (16.0%) 0.50 480 1.36 0.70-2.62
Nonsteroidal anti-inflammatory 11 (12.2%) 6 (8.8%) 018 672 139 054-356 10 (12.0%) 7 (9.3%) 0.09 .770 1.29 0.52-3.22
Paracetamol 7 (7.8%) 9 (13.2%) 0.74 390 0.59 0.23-1.50 5 (6.0%) 11 (147%) 236 125 041 0.15-1.13
Antiemetics 5 (5.6%) 8 (11.8%) 124 265 047 0.16-1.38 3 (3.6%) 10 (13.3%) 3.73 .054 0.27 0.08-0.95
Bronchodilators 5 (5.6%) 2 (2.9%) 016 .689 1.89 0.38-9.44 6 (7.2%) 1 (1.3%) 199 158 540 0.67-44.0
Iron products 8 (8.9%) 3 (4.4%) 0.61 .436 2.01 0.56-7.31 7 (8.4%) 4 (5.3%) 020 .652 1.58 0.48-5.19
Antibiotics 11 (12.2%) 7 (10.3%) 0.02 900 1.18 0.49-290 10 (12.0%) 8 (10.7%) 0.00 .982 1.13 0.47-2.71
Antituberculosis agents 4 (4.4%) 1 (1.5%) 036 .550 3.02 0.35-26.4 2 (2.4%) 3 (4.0%) 0.01 .908 0.60 0.10-3.51
Oral hypoglycemic agents 4 (4.4%) 3 (4.4%) 014 704 1.01 0.23-4.35 5 (6.0%) 2 (2.7%) 041 524 226 045113
Vitamin D 3 (3.3%) 2 (2.9%) 010 .749 113 0.19-6.60 4 (4.8%) 1(1.3%) 0.63 427 361 0.41-316
Digitalis 5 (5.6%) 3 (4.4%) 0.01 967 1.26 0.31-5.09 2 (2.4%) 6 (8.0%) 153 216 0.30 0.06-1.45
B-blockers agents 1(1.1%) 4 (5.9%) 153 216 019 0.02-1.65 2 (2.4%) 3 (4.0%) 0.01 .908 0.60 0.10-3.51
Anti-Parkinson agents 2 (2.2%) 1 (1.5%) 0.06 .806 1.51 0.14-16.3 2 (2.4%) 1 (1.3%) 0.01 929 1.81 0.17-105
Tricyclic antidepressants 3 (3.3%) 2 (2.9%) 010 .749 113 0.19-6.60 1 (1.2%) 4 (5.3%) 1.05 .305 0.23 0.03-1.98
Poli drug intoxications 5 (5.6%) 3 (4.4%) 0.00 967 1.26 0.31-5.09 6 (7.2%) 2 (2.7%) 0.89 346 271 0.56-13.0
Total 90 (57.0%) 67 (43.0%) 83 (52.5%) 75 (47.5%)




Nistor et al. Medicine (2018) 97:29

Other intoxications, ordered by frequency, were with
insecticides, raticides, fungicides, and herbicides (48 cases—
14.8%). Among these, the most serious were those caused by
cholinesterase inhibitors insecticides (22 cases poisoned with
organophosphate compounds). Eight of these children were
admitted in coma, requiring intubation and mechanical ventila-
tion, supportive treatment and antidote: atropine, sometimes in
high doses.

The next one was the intoxication with methemoglobinemia-
inducing substances (34 cases—10.5%). These intoxications
were more frequently encountered in rural area (13.4% vs 3.3%;
P=.015), where the estimated risk was 4 times higher than in
urban area. In 6 cases the value of methemoglobinemia was
>70%, but the outcome was still favorable with rapid use of
antidote —intravenous methylene blue. Intoxications with
petroleum products were less frequent (5.4%). Among them, 3
cases had severe chemical pneumonia.

Accidental drug poisonings represented 32.8% from the total
number of accidental intoxications. Among drugs poisonings,
anticonvulsant substances were the most frequently involved (30
cases—19%). Barbiturates were the most consumed (14 cases),
followed by valproate (10 cases) and carbamazepine (6 cases). All
cases manifested neurological symptoms and evolved favorably,
even in the absence of antidote.

Nonsteroidal anti-inflammatory drugs and paracetamol (acet-
aminophen) were also encountered (17 cases each). The patients
poisoned with nonsteroidal anti-inflammatory drugs had diges-
tive symptoms, but the outcome was good for all cases. Six
children with acetaminophen intoxication had severe liver
impairment, but all cases evolved favorable due to early antidote
treatment (N-acetylcysteine). All cases of intoxication with
digitalis evolved favorably with supportive treatment, even
though the antidote (anti-digoxin monoclonal antibodies) was
not available in our hospital. Antiemetic drugs were the cause for
intoxications in 13 cases. The most frequently involved drug was
metoclopramide.

Among all 480 patients, there were 3 deaths (0.62%): 1 patient
with smoke poisoning and 2 patients intoxicated with organo-
phosphate compounds. In all other cases, the evolution was
favorable.

4. Discussion

Accidental poisonings are still highly common in most countries,
despite the improvement of preventive measures, which consist of
proper packaging of medicines and household products, doubled
by raising awareness of the toxic items which should not be kept
in children’s reach.

In 2014, 55 of Antitoxic Centers from the United States
released information regarding 2.2 million cases of intoxications.
Among these, 42.6%o occurred in children aged <6 years old.!!

In Romania live almost 3.5 millions of children. In the absence
of a national register of intoxications in Romania, the etiology of
poisonings is not very well known. The most ample study
published in Romania is a regional, retrospective one, regarding
patients admitted at the Toxicology Departments of Clinic
Emergency “Grigore Alexandrescu” Children’s Hospital and
“Floreasca” Hospital in Bucharest, as well as other 6 hospitals
from the south of Romania. Out of 9642 cases of intoxications
admitted between 2009 and 2011, accidental poisonings were the
most frequent (78%). A great majority of accidental poisonings
(95%) took place at home."*! The second study was conducted at
Children’s Hospital “Luis Turcanu” Timisoara between 2013
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and 2015 on 406 children admitted at the Toxicology
Department for acute poisoning. More than half of the cases
(53%) were accidental poisonings, nonmedicamentary causes
being the most common. The frequency of intoxications was
slig}[lg}y higher in males (1.24:1) and in children aged <3 years
old.

Our study was conducted at the Regional Center of Toxicology
at the Children’s Emergency Hospital “St. Mary” Iasi, where
children from northeast Romania are being cared for. In this
region, the infant population of about 800,000 children and the
number of annual admissions at the above mentioned hospital is
approximately 150,000/per year. In our study, during the
aforementioned period, out of 147,611 patients aged between
0 and 18 years admitted at the hospital, only 0.03% (480 cases)
were hospitalized for accidental poisoning. Other studies report
different proportions for accidental intoxications: 0.58%,!”!
1.3%, ¥ and 2.31% from all the admissions.””) Among all
patients admitted for intoxication during the same period, those
admitted for accidental poisoning represented only 28%. On the
other hand, the aforementioned study conducted in Bucharest
shows a greater frequency of accidental intoxications (78%); so
does the study conducted in Timisoara (53%). This fact may be
due to the increasing number of voluntary poisonings with
designer drugs in our geographical area. Other studies also report
a higher frequency of accidental intoxications: 53%,"!
94.2%,1%" and even 97%.M1

In our study, accidental poisonings involved mostly non-
medicamentary products (67%). A study conducted in Spain
during June 2012 and December 2014, on 588 patients with
accidental intoxications, reports an incidence of 51.3% for drug
poisonings.!'?! Other studies’ results are similar with those we
reported: 68.2% '3 and 68.5%."4!

Household products poisonings were the most common,
representing one-third of the total number of nondrugs
intoxications. The household products are packaged in contain-
ers with labels advertising about toxicity and possible effects,
similar with others European countries. Unfortunately, in
Romania, at home, especially in rural areas, household products
are often kept in unlabeled containers or plastic bottles of soft
drinks that leads to confusion and attract children to explore
them. Parents should be more careful not to they leave toxic
substances in places accessible to their children. Moreover,
educational measures are needed to be implemented in the media,
including advertisements on the importance of keeping safe and
out of reach of children of these products.

Children with corrosive substances intoxications had major
digestive injuries during the acute phase, almost one-third (31%)
developing oesophageal stenosis. It is estimated that up to 70% of
patients with grade 2B esophagitis and more than 90% of those
with grade 3 are susceptible to developing stenosis."*! In a study
of 115 children with varying degrees of postcaustic esophagitis,
46 of them (40%) developed esophageal stenosis.*®

The second frequent intoxication was that caused by carbon
monoxide, which often occurred at home, during the cold season,
due to flaws in the heating system. Lots of homes are still heated
with wood and pallets of sawdust in the rural areas on northeast
Romania. These intoxications occurred in small children as well
as in teenagers, but they were more serious in babies and toddlers,
due to higher respiratory rate at this age, which allows a rapid
absorption of carbon monoxide. The outcome was favorable in
all cases. Some studies suggest a possible correlation between
carbon monoxide intoxications and the risk of subsequent
development of cardiac arrhythmias.'”! Smoke poisoning during
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fires was rare (7 cases). These cases represent a medical
emergency due to double intoxication: carbon monoxide and
cyanide compounds, added to the thermic lesions of the
respiratory tract. We recorded one death, representing 0.2%
from the total number of accidental intoxications.

The mortality in children with organophosphate compounds
poisoning was lower compared to other studies, with 2 deaths
being registered (9% of the number of organophosphate
poisoning and 0.47% of total number of intoxications). A
recent study reports a higher mortality with this type of
insecticides: 20% of the total number of organophosphate
compounds poisoning and 4% of the total number of accidental
intoxications.''® Another study mentions a mortality rate due to
poisoning with cholinesterase inhibitors (organophosphorus and
carbamate) of 12.7%.1"]

The intoxication with methemoglobinemia-inducing substan-
ces is caused by using water with high concentration of nitrates
for milk and food preparation for infants. Statistical data in our
hospital during 3 years before the actual study (2011-2013)
showed a greater number of patients (124) admitted with
acquired methemoglobinemia coming from the same area. This
downward trend may be due to the intensive measures of raising
awareness of people from the risk areas.

Ethylene glycol intoxication caused by accidental ingestion of
antifreeze was encountered in 5 cases. All cases evolved
favorable, even though some intoxications were serious, due
to neurological and renal impairment.

Accidental drug poisonings are a real medical emergency due
to the rapid absorption of some medicines. The prevalence in our
study is similar with those from other studies: 39.3% °! and
34%.171 On the other hand, in another study, drug intoxications
accounted 72%—the majority of accidental poisonings.[*!

In our study the mortality was 0.62%. Other studies reported
higher mortality rate up to 9%.1"!

This study has some limits, although it comprises a significant
number of patients. One of them is the retrospective character,
data being collected from patients’ files, so there could be a risk of
erroneous registrations. Another limit consists of including only
those patients with accidental intoxications admitted in a tertiary
hospital from the northeast part of Romania, but there were
patients with mild form of intoxications who were cared for at
home or at the emergency department, without being admitted.

5. Conclusions

Accidental intoxications represent a public health issue in all
countries. In our study, they represented 28% from the total
number of intoxications in children admitted during a 3 year
period. Nondrugs substances were mostly involved (67%). The
highest incidence was noticed in children aged 1 to 2 years old
(24.3%). The mortality rate was 0.62%. Many accidental toxic
exposures could be avoided by simple, active family preventive
measures, by using more resistant packaging and by locating
these substances in places where children do not have access. The
continual presence of new toxic substances and drugs on the
market makes this pathology a topical issue. This requires

Medicine

practitioners to permanently adapt to the current situation and
constantly improve their knowledge on this topic.
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