Pre prints.org

Article Not peer-reviewed version

Patterns and Emerging Trends in Acute
Poisoning with Substances of Abuse
Used for Recreational Purposes in
Adolescents: a six-year multicentre
study

Teodora Adela Turcu , Andreea Lescaie i , Andreea Rodica Grama , Andreea-Céatalina Stratuld,
Andreea-lasmina Vincene , Laura-Maria Grigoras , Cristina Jitareanu , Alina Maria Babeu , Mihai Gafencu,
Maria-Dorina Craciun , Carmen-Daniela Chivu , Daniela Luiza Baconi, Cristina Maria Mihai ,

Coriolan Emil Uimeanu , Gabriela Viorela Nitescu

Posted Date: 22 July 2024
doi: 10.20944/preprints202407.1634.v1

Keywords: substance abuse; poisoning; adolescents; cannabis; new psychoactive substances; public health

Preprints.org is a free multidiscipline platform providing preprint service that
is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons
Attribution License which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.



https://sciprofiles.com/profile/3327699
https://sciprofiles.com/profile/3344679
https://sciprofiles.com/profile/3360623
https://sciprofiles.com/profile/3708642
https://sciprofiles.com/profile/3708683
https://sciprofiles.com/profile/3708689
https://sciprofiles.com/profile/2860062
https://sciprofiles.com/profile/2218606
https://sciprofiles.com/profile/2889843
https://sciprofiles.com/profile/2623190
https://sciprofiles.com/profile/2731845
https://sciprofiles.com/profile/2163345

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 22 July 2024 d0i:10.20944/preprints202407.1634.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article

Patterns and Emerging Trends in Acute Poisoning
with Substances of Abuse Used for Recreational
Purposes in Adolescents: a six-year multicentre study

Teodora-Adela Turcu 12, Andreea Lescaie 12*, Andreea Rodica Grama 12, Andreea-Catalina
Stratuld !, Andreea-Iasmina Vincene !, Laura-Maria Grigoras !, Cristina Jitareanu 3¢, Alina Maria
Babeu 5, Mihai Gafencu 67, Maria-Dorina Craciun 8°, Carmen-Daniela Chivu 8%, Daniela Luiza
Baconi 19, Cristina Maria Mihai *'?, Coriolan Emil Ulmeanu 2 and Gabriela Viorela Nitescu 12*

! Department of Pediatrics, “Carol Davila” University of Medicine and Pharmacy, 020021, Bucharest,
Romania

2 Pediatric Poison Centre, “Grigore Alexandrescu” Clinical Emergency Hospital for Children, 017443,
Bucharest, Romania

3 Pediatric Poison Centre, “Saint Mary” Clinical Emergency Hospital for Children, 700309, Iasi, Romania

4 Department of Pediatrics, “Apollonia” University, 700511, Iasi, Romania

5 Emergency Department, “Louis Turcanu” Clinical Emergency Hospital for Children, 300011, Timisoara,
Romania

¢ Pediatric Poison Centre, “Louis Turcanu” Clinical Emergency Hospital for Children, 300011, Timisoara,
Romania

7 Department of Pediatrics, “Victor Babes” University of Medicine and Pharmacy, 300041, Timisoara,
Romania

8 Department of Epidemiology, Carol Davila University of Medicine and Pharmacy, 010221 Bucharest,
Romania;

° Department of Infection Prevention and Control, Grigore Alexandrescu Clinical Emergency Hospital for
Children, 011743 Bucharest, Romania

10 Department of Toxicology, “Carol Davila” University of Medicine and Pharmacy, 020021 Bucharest,
Romania

11 Department of Pediatrics, “Ovidius” University of Medicine and Pharmacy, 900470 Constanta, Romania

12 Pediatric Poison Center, County Clinical Emergency Hospital of Constanta, 900470 Constanta, Romania

* Correspondence: andreea.lescaie@drd.umfcd.ro

Abstract: This six-year multicentre study investigated acute intentional poisoning with substances of abuse in
adolescents to identify changes and patterns in substance use. Data from 568 adolescents were collected from
three paediatric poison centres in Romania between January 2017 and December 2022. The study analysed the
epidemiological and sociodemographic characteristics of the adolescents, including age, gender, place of
residence, history of substance abuse, psychiatric history, and history of institutionalized care. The findings
revealed that cannabis and new psychoactive substances (NPSs) are the most commonly implicated substances,
each with distinct profiles among adolescents. Cannabis was involved in 45.6% of cases, with a significant
association with urban residency. NPSs were identified as the second most prevalent substance, accounting for
38.9% of cases. These were more prevalent in rural areas and among patients with psychiatric disorders.
Cannabis and NPSs were also the most commonly implicated substances in acute intentional poisoning cases
with substances of abuse. These substances have distinct profiles among adolescents, including age, gender,
residency area, history of substance abuse, psychiatric history, and institutional care. These findings
underscore the necessity of targeted public health interventions and integrated care approaches to address
substance use and related mental health issues in adolescents.

Keywords: substance abuse; poisoning; adolescents; cannabis; new psychoactive substances; public
health

1. Introduction
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The global problem of substance abuse poses a serious threat to public health and child safety,
with significant consequences extending into adolescence. Any involvement in substance abuse at an
early age can disrupt normal developmental processes and profoundly affect a child's future
trajectory. Early exposure to substance abuse has been consistently associated with long-term
physical, behavioural, social, and health risks [1-4].

Adolescence is a critical period characterized by vulnerability to substance use, which can lead
to significant consequences such as the development of problematic substance use patterns,
substance use disorders, and other psychiatric conditions such as depression, anxiety, and conduct
disorder. In addition, substance use during this formative period can alter the brain development in
the regions responsible for higher-order cognitive functions and inhibitory control, posing long-term
cognitive challenges [5].

Adolescents make up 20% of the world's population and are particularly at risk of substance
abuse [6]. Among 15-24-year-olds, about 18.2% (8.6 million) reported using cannabis in the last year,
with 9.6% (4.5 million) using it in the last month [7]. Cannabis remains a significant problem, being
the second most commonly reported substance in acute drug toxicity presentations in the Euro-DEN
Plus hospital network in 2021; it was involved in 25% of such cases, often in combination with other
substances [7].

In recent decades, new psychoactive substances (NPSs) have become a growing concern. By the
end of 2022, the European Monitoring Centre for Drugs and Drug Addiction (EMCDDA) was
monitoring around 930 new psychoactive substances, of which 41 were reported in Europe for the
first time in 2022 [7]. National estimates of last-year NPS use among young adults (aged 15-34) vary
widely, from 0.1 % in Latvia to 5.1 % in Romania [7].

The prevalence of other illicit drugs is also striking. In the European Union, surveys suggest that
almost 2.3 million young adults (aged 15-34) have used cocaine in the last year, and 1.3 million have
used amphetamines [7]. In addition, 1.8 million young adults have reported using MDMA, with 2.0%
of those aged 15-24 having used it in the past year [7].

Specifically in Romania, data from the Romanian Observatory of Drugs and Drug Addiction
show that among 15-34-year-olds, rates of lifetime use, last-year use, and last-month use of any illicit
drug are higher than those in the general population, at 16.9%, 10%, and 6.6%, respectively [8]. There
has been a significant increase in last-month use, with a 1.4-fold increase compared with previous
surveys [8]. Among 16-year-old students, lifetime use of any illicit drug is 9.5%, with 9% reporting
use in the past year [8]. Notably, among those who have used cannabis in the last 12 months, more
than one-quarter have also used ecstasy (29.3%) and cocaine (26.3%), and a significant proportion
have also used amphetamines (20.7%), methamphetamines, or new psychoactive substances (around
16%) [8].

This six-year multicentre study aims to describe patterns and emerging trends in acute
intentional poisoning that occur during recreational use of substances of abuse among adolescents,
providing critical insights into the evolving landscape of adolescent substance use and its
implications for public health strategies.

2. Materials and Methods

2.1. Study Design

This study employed an observational retrospective cohort analysis of data from three paediatric
poison centres.

This study included patients under the age of 18 who were admitted to the hospital for acute
intentional poisoning with substances of abuse between 1 January 2017 and 31 December 2022.
Patients with acute intentional poisoning resulting from suicide attempts were not included in the
study. This study adhered to the ethical principles outlined in the Declaration of Helsinki and was
approved by the Ethics Committee of the hospital (Approval No. 11358, dated 18 March 2024). All
guardians of the patients included provided informed consent for their participation.

This research analysed the epidemiological and sociodemographic characteristics of adolescents
who had self-poisoned with substances of abuse.
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2.2. Data Collection

Data were extracted from electronic health records using the International Classification of
Diseases, 10th Revision, Australian Modification (ICD-10-AM) codes T40.0-T40.9 (narcotics and
psychodysleptics), T42.3-T42.8 (antiepileptics, sedative-hypnotics, and antiparkinsonism drugs), and
T43.0-T43.9 (psychotropic drugs), in addition to external cause codes X61-X64 (intentional self-
poisoning). The variables collected included date of admission, age, sex, residential area, care in an
institutional setting, psychiatric history, substance abuse history, circumstances of the poisoning
event, and involved substances.

2.3. Statistical Analysis

Statistical analyses were performed using XL-STAT version 2023.5 (Addinsoft, Paris, France)
and VassarStats version SCR-010263 (Vassar College, New York, USA). Continuous variables were
expressed as means with standard deviations (SDs), while categorical data were presented as
frequencies and percentages. Yates correction of the chi-square test and standardized residuals were
used to assess the relationships between categorical variables [9]. One-way ANOVA was conducted
to compare the median age values across different subgroups. The temporal trends of frequencies
were assessed using the Cochran—Armitage test [10,11]. A p-value of <0.05 was considered
statistically significant.

3. Results

3.1. Patient Characteristics and Poisoning Circumstances

The cohort comprised 568 adolescents who presented with acute intentional poisoning with
substances of abuse during the study period.

The incriminated substances were cannabis (45.6%, n=259), NPSs (38.9%, n=221),
benzodiazepines (11.8%, n=67), opioids (8.5%, n=48), and other substances in less than 2% each
(Figure 1). The acute poisoning cases involved a single substance of abuse in 451 cases (79.4%), two
substances in 74 cases (13%), and three or more substances in 43 cases (7.6%).

Cannabis

NPSs

D n=67 (11.8%)
I n=40 (7%)
T n=39(6.9%)
Barbiturates [ n=11 (1.9%)
Cocaine [ n=11 (1.9%)
MDMA [ n=10 (1.8%)
Antipsychotics || n=9 (1.6%)
LD [ n=9 (1.6%)
Heroin [ n=9 (1.6%)
Antiepileptics || n=6 (1.1%)
Others [l n=g (1.4%)
0 50 100 150 200 250 300
Frequency (n)

Benzodiazepines
Amphetamines
Other opioids

Figure 1. The frequency of substances of abuse involved in acute intentional poisoning cases.
Abbreviations: NPSs, new psychoactive substances; MDMA, methylenedioxymethamphetamine;
LSD, lysergic acid diethylamide.

The acute poisoning events occurred in 37 (6.5%) cases in the patient's home, 31 (5.5%) cases in
someone else's residence, and 127 (22.4%) cases in public places. In 65.7% of cases (n=373), the location
of the poisoning was not specified.
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A decrease in annual admissions was noted (R? = 0.44), but the proportion of these patients
among all acute poisoning cases remained consistent throughout the study period. The frequency of
the involved substances remained constant throughout the study period (Figure 2), except for
benzodiazepines, which showed higher-than-expected incidences in 2022 (z=2.53), and amphetamine
poisoning, which exhibited a trend of increasing incidence over time (x?(1)=4.45; p=0.03).
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0.5
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-0.5
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-25

~

Standardized residuals (z)

2017 2018 2019 2020 2021 2022
Year of admission
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Figure 2. The temporal trends of the substances of abuse involved in acute intentional poisoning cases.
Abbreviations: NPSs, new psychoactive substances.

The age distribution of the patients ranged from 11 to 18 years, with a mean age of 15.55 years
(SD = 1.38) for the overall cohort. The ages of the patients significantly varied depending on the
involved substance (p = 0.01), demonstrating that those who had heroin poisoning were younger,
while those with amphetamine or cocaine poisoning were older. Notably, concurrent ethanol use,
along with substance abuse, was significantly more common in female patients (z = 3.51; x2=25.27; p
<0.001).

The overall cohort comprised a predominantly male population (65%; n=369), reflecting a 2:1
male-to-female ratio. Nevertheless, there were notable variations in sex distribution among the
substances involved (Figure 3). For instance, NPS poisoning demonstrated a higher prevalence in
males (z=1.45), while benzodiazepines and amphetamines showed a higher prevalence in females
(z=1.14 and z=2.40, respectively). An analysis of age by sex showed that female patients had a
significantly lower mean age (15.28 years old; SD = 1.36) than their male counterparts (15.69 years
old; SD =1.36; p < 0.001).
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Figure 3. The distribution of patient sex by the substances of abuse involved in acute intentional
poisoning cases. Abbreviations: NPSs, new psychoactive substances; MDMA,
methylenedioxymethamphetamine; LSD, lysergic acid diethylamide.

Patients were predominantly from urban areas (69%; n = 392). However, the distribution of
residence areas varied significantly depending on the incriminated substances (Figure 4). For
instance, individuals who had been poisoned with cannabis (z=2.16) were predominantly from urban
areas, whereas those who had been poisoned with NPSs (z=2.82), opioids (z=2.39), or barbiturates
(z=1.63) were predominantly from rural areas.
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Figure 4. The distribution of patient area of residence by the substances of abuse involved in acute
intentional poisoning cases. Abbreviations: NPSs, new psychoactive substances; MDMA,
methylenedioxymethamphetamine; LSD, lysergic acid diethylamide.

Chronic substance abuse was identified in 280 cases, accounting for 49.3% of the total. Moreover,
this issue was more frequently associated with heroin poisoning (z=1.90) and less frequently with
NPS poisoning (z=-1.5; see Figure 5A). Out of all patients, 152 (26.8%) had documented psychiatric
disorders, which were more frequently associated with antipsychotic poisoning (z=2.21; see Figure
5B). The presence of institutional care was observed in 114 (20.0%) patients, with this issue being
more frequent in cases involving NPSs (z=1.76), heroin (z=2.48), and antiepileptic poisoning (z=2.65)
and less frequent in cases of amphetamine poisoning (z=-2.41; see Figure 5C). Chronic substance use
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Figure 5. A-D. The distribution of chronic substance abusers (A), patients with psychiatric disorders
(B), patients receiving care in an institutional setting (C), and the co-ingestion of ethanol beverages
(D) by the substances of abuse involved in acute intentional poisoning cases. Abbreviations: NPSs,
new psychoactive substances; MDMA, methylenedioxymethamphetamine; LSD, lysergic acid
diethylamide.

Ethanol co-ingestion was documented in 113 patients (19.9%) and was more frequently
associated with amphetamine poisoning (z=2.45, see Figure 5D).

The substances of abuse most frequently incriminated in cases of acute poisoning were cannabis
and NPSs. The results for patients poisoned with one of these substances are detailed in the next two
subsections.

3.2 Cannabis Poisoning

Patients presenting with cannabis poisoning had a mean age of 15.66 years (SD=1.27), in
accordance with the overall cohort. The sex distribution in the cannabis poisoning subgroup was 2:1
male-to-female, which aligned with the sex distribution observed in the overall cohort (Figure 3). In
addition, there was a predominance of cases from urban areas (z=2.16; Figure 4) when analysing the
distribution of patients by area of residence.

Temporal analysis revealed a constant distribution of cannabis poisoning cases over the study
period, with no significant trend (x2(5)=8.66, p=0.12). However, in 2022, the frequency of cannabis
poisoning was lower than the expected distribution for this particular year (z=-1.48; Figure 2).

The observed occurrence of cannabis poisoning in institutionalized patients, chronic drug users,
and the alcohol co-exposure group was consistent with the distribution of cases in the study
population. By contrast, the observed frequency of cannabis poisoning cases among patients with a
documented psychiatric history was lower than expected based on the overall distribution of cases
in our cohort (z=-1.17; Figure 5B).

3.3 NPS poisoning

An analysis of NPS poisoning cases among adolescents revealed a mean age of 15.39 years
(SD=1.42), reflecting the age distribution of the cohort. The male-to-female ratio in NPS poisoning
cases was 2.7:1, indicating a higher prevalence in males than females (z=1.45, Figure 3). Furthermore,
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patients from rural areas were overrepresented, with a frequency that was higher than expected
(z=2.82; Figure 4).

The annual occurrence of NPS poisoning remained consistent throughout the study period
(x2(5)=6.99; p=0.22). However, a significant trend towards a decrease in frequency over time was
observed (x2(1)=5.39; p=0.02). This trend peaked in 2022, when the lowest number of cases was
recorded (z=-1.78; see Figure 2).

NPS poisoning was observed more often than expected in institutionalized patients (z=1.76;
Figure 5C) and in those with a documented psychiatric history (z=1.48; Figure 5B). By contrast, it
occurred less frequently than expected among chronic abusers (z=-1.5; Figure 5A). Furthermore, co-
exposure to ethanol alongside NPS poisoning occurred less commonly than anticipated (z=-1.27;
Figure 5D).

4. Discussion

4.1 Patient Characteristics and Poisoning Circumstances

This study included 568 adolescents, mostly male (65%), which is in line with the literature and
similar to the gender distribution observed in adult populations [12-15]. Most patients (69%) were
from urban areas, with a mean age of 15.55 years, similar to previous findings [16,17]. Female patients
presented at a significantly younger age than males, suggesting different behavioural patterns or
social pressures influencing substance use initiation between these sexes. This consistent gender
disparity in age at presentation has been documented in the literature [17,18]. Chronic substance use
was significantly associated with institutional care and psychiatric disorders, highlighting the
vulnerability of youth in institutionalized settings and those with mental health issues. A significant
proportion of the cohort (26.8%) had documented psychiatric disorders, a co-occurrence well
documented in the existing literature, underscoring the need for integrated care addressing both
substance use and mental health [12,19,20]. Additionally, 20% of patients received institutional care,
reinforcing the link between substance use and institutional care [13]. These findings emphasize the
need for targeted interventions for institutionalized youth and those with psychiatric disorders.

Cannabis was the most involved substance in acute poisoning cases (45.6%), followed by new
psychoactive substances (38.9%), benzodiazepines (11.8%), and opioids (8.5%), aligning with the
European Monitoring Centre for Drugs and Drug Addiction's 2023 report [7]. The Romanian
Observatory for Drugs and Drug Addiction's 2022 national report similarly highlighted NPSs and
cannabis as the most used substances, and the American National Center for Drug Abuse Statistics'
2023 report noted cannabis as the most used substance, followed by opioids and LSD [8,21,22]. The
high prevalence of cannabis and NPSs in our cohort is consistent with broader epidemiological trends
showing increasing use of these substances among adolescents [23]. Age variations in substance use
may indicate differences in accessibility, social acceptability, and risk perception, necessitating
targeted prevention strategies tailored to specific adolescent groups.

Most poisoning incidents involved a single substance, but 13% involved two substances, and
7.6% involved three or more, indicating significant polysubstance use risk. Ethanol co-ingestion
occurred in 19.9% of cases, with a gender difference: females were more likely to consume ethanol
with other substances, suggesting different usage patterns influenced by social or behavioural factors.
No significant link was found between ethanol co-ingestion and residence area, indicating
widespread behaviour across environments. The clinical impact of alcohol co-ingestion along with
other substances is well documented in the literature, though gender distribution data are scarce [24-
28].

Despite a decrease in admissions per year, the proportion of acute poisoning cases among all
admissions remained stable, suggesting persistent underlying issues. The lack of significant monthly
admission trends suggests that acute poisoning is a constant concern rather than seasonal. However,
seasonality has been noted in substance abuse-related deaths in England and Wales and in U.S.
adolescent alcohol and drug use [29,30].

The majority of the poisoning incidents occurred in unknown locations, with many happening
in public places, complicating monitoring and prevention efforts. Although the literature on the
location of substance abuse incidents is limited, a 2020 Canadian paediatric hospital study reported
that cannabis poisonings often occur in private residences [31].
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4.2 Cannabis Poisoning

The present study provides a comprehensive analysis of cannabis poisoning among adolescents,
examining demographic, geographic patterns, temporal trends, and associated characteristics. The
mean age of the patients was 15.66 years, reflecting the overall cohort and the literature, highlighting
mid-adolescents' vulnerability to cannabis-related harm during crucial developmental stages [32,33].
The sex distribution within the cannabis poisoning subgroup showed a 2:1 male-to-female ratio,
consistent with the overall cohort and broader trends in adolescent substance use, where males are
more prone to risk-taking behaviours [34-37]. Understanding these gender differences is crucial for
developing targeted prevention and intervention strategies. Another noteworthy finding was that
cannabis poisoning cases were more prevalent in urban areas, aligning with Canadian studies
reporting higher rates in urban centres due to the greater availability of cannabis products in cities
[38,39]. Unexpectedly, cannabis poisoning frequency among patients with documented psychiatric
histories was lower than expected, contrasting with studies reporting higher substance use among
those with psychiatric disorders [40,41].

No significant temporal trend in cannabis poisonings was identified, except for a slight decrease
in 2022. This contrasts with North America, where cannabis poisoning has increased post-
legalization, especially with edible cannabis products mistaken for food by children [42,43]. In
Romania, where cannabis remains illegal, the stable incidence may be due to strict enforcement and
limited availability, unlike in Canada and some U.S. states, where legalization has increased access
and poisoning incidents, highlighting the impact of legal frameworks on substance use patterns. The
slight decrease in 2022 may indicate effective law enforcement, public health campaigns, or shifts in
youth behaviour during the COVID-19 pandemic [44,45]. Conversely, North America's post-
legalization increase shows the complexities of drug policy changes, where increased availability and
perceived safety lead to higher use and accidental poisonings, particularly with edibles [46].

4.3 NPS Poisoning

The results for NPSs revealed important trends. A mean age of 15.39 years and a male-to-female
ratio of 2.7:1 indicate a higher NPS poisoning prevalence among males, consistent with global
patterns [7,23,47]. Our finding that NPS poisoning is more common in rural areas contrasts with
trends typically observed for other substances, which often show higher incidences in urban areas.
This rural predominance could be due to several factors, including differences in availability,
socioeconomic dynamics, or reporting practices in rural versus urban areas.

Internationally, the NPS landscape has evolved, with the EMCDDA noting fewer new
substances in 2022, likely owing to tighter regulations [7]. Similarly, the United Nations Office on
Drugs and Crime has reported that 2022 saw the lowest number of new NPSs reported in over a
decade. This reduction could indicate effective international and national efforts to control the
proliferation of these substances [47]. Our study showed a significant decrease in NPS poisoning
cases over time, with the lowest number of cases recorded in 2022. This decline aligns with
international trends, indicating that stricter regulations are effective. The European Drug Report 2023
highlights legislative measures reducing new psychoactive substances entering the market [7].

The high occurrence of NPS poisonings among institutionalized patients and those with
psychiatric histories in our study highlights their vulnerability, consistent with other regions where
mental health issues increase substance abuse risk [47]. By contrast, lower NPS poisoning rates
among chronic abusers and those co-exposed to ethanol suggest different usage patterns or substance
preferences.

4.4 Benzodiazepine Poisoning

The analysis of acute benzodiazepine poisonings in Romanian adolescents revealed a mean age
of 15.63 years, with a higher prevalence among females (male-to-female ratio of 1.3:1). Over the study
period, the frequency of benzodiazepine poisonings showed significant variability, with a notable
increase in cases in 2022.

Acute benzodiazepine poisonings revealed a mean age of 15.63 years and a higher prevalence
among females (male-to-female ratio of 1.3:1). Benzodiazepine poisoning cases increased notably in
2022. This trend mirrors global patterns, with rising misuse and poisonings involving
benzodiazepines and especially opioids. The CDC notes increased overdoses involving illicit
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benzodiazepines like etizolam and flualprazolam [48,49]. In Europe, the EMCDDA also reports
concerns about benzodiazepine misuse, especially with other substances [7,50]. The trend of
increasing benzodiazepine-related poisonings mirrors patterns observed in Romania, with
fluctuations in prevalence likely influenced by changes in drug availability and public health
measures. The increased benzodiazepine poisonings among females in our study align with broader
observations that young females more often misuse prescription medications, linked to higher
anxiety and depression rates, underscoring the need for targeted interventions [48]. The spike in
benzodiazepine poisonings in 2022 may reflect the COVID-19 pandemic's impact. This period saw
rising mental health issues and medication misuse. Increased benzodiazepine prescriptions during
the pandemic support this, as individuals sought to manage stress and anxiety, reflecting a broader
trend of heightened medication use [51,52]. Furthermore, an editorial in Frontiers in Psychiatry
discusses how the COVID-19 pandemic led to increased benzodiazepine use, supported by a
prospective observational study in Catalonia that recorded higher benzodiazepine prescriptions from
March 2020 to December 2021 compared with the previous two years [53]. This increase is indicative
of a global trend where the pandemic exacerbated mental health issues, leading to greater reliance
on medications for relief.

4.5 Amphetamine Poisoning

The analysis of acute amphetamine poisoning among adolescents revealed a mean age of 16
years and a higher prevalence among females (male-to-female ratio of 0.7:1). This contrasts with U.S.
data but aligns with increasing use among European females [7,54]. Globally, trends in amphetamine
use and poisoning have been inconsistent. U.S. data show rising amphetamine-related emergency
visits due to both illicit and prescription misuse, such as with Adderall and Ritalin [55]. The results
also revealed a consistent incidence of amphetamine poisoning over the study period, peaking in
2020, reflecting increased pandemic-related stress and drug use. The increased stress, social isolation,
and changes in drug availability during the pandemic contributed to increased amphetamine use and
poisoning. The National Institute on Drug Abuse (NIDA) reported that drug overdoses, including
those involving amphetamines, increased during the pandemic owing to factors such as increased
stress and decreased access to treatment [56]. Amphetamine poisoning was less common among
institutionalized patients but often involved co-exposure to ethanol. The significant association with
co-exposure to ethanol is consistent with other research indicating that polysubstance use,
particularly with alcohol, is common among amphetamine users [57].

4.6 Opioids Poisoning

The findings regarding acute opioid poisonings provides valuable insights into the demographic
and geographic patterns of these incidents. The mean age of patients with acute intentional heroin
poisoning was 14.78 years, which is slightly lower than the overall cohort's mean age but consistent
with international data [58,59]. Heroin poisoning was more prevalent among individuals in
institutional care, with chronic substance abuse, and in rural areas, mirroring the U.S. literature
[60,61]. No significant trend was observed in the prevalence of heroin poisoning over the study
period. The consistent prevalence of opioid poisonings over the study period, without a significant
upward or downward trend, contrasts with the escalating opioid crisis observed in North America
[58,59,62,63]. This stability could be attributable to the implementation of effective regulatory
measures, differences in drug availability, or variations in reporting practices between regions.

4.7 Barbiturate Poisoning

The analysis of barbiturate poisonings revealed several key findings. Barbiturate poisonings
were more frequent among patients from rural areas and less common in those with co-exposure to
ethanol. The temporal trends exhibited variability, with peaks in 2017 and 2018 and fewer cases in
subsequent years.

Barbiturate poisonings were more frequent in rural areas and less common with ethanol co-
exposure, peaking in 2017 and 2018. Globally, barbiturate use has declined due to the availability of
safer alternatives like benzodiazepines. However, barbiturate toxicity remains significant, especially
in intentional overdoses and suicides. Australian data indicate declining hospitalizations but rising
deaths from barbiturate misuse [64].
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4.8 Cocaine Poisoning

The mean age of patients with acute intentional cocaine poisoning in the study was 16.45 years;
this was slightly higher than the overall cohort. This finding aligns with data from the United States,
in which adolescent cocaine use is commonly observed in older adolescents [65]. The low incidence
in rural areas and institutionalized patients suggests that environmental factors influence cocaine
use. Co-exposure to ethanol is common, increasing health risks [66]. The unusual spike in cocaine
poisonings in 2021 may align with disruptions caused by the COVID-19 pandemic, which impacted
drug availability and use patterns across various regions [67].

4.9 MDMA Poisoning

The patterns of MDMA poisoning exhibited annual fluctuations, peaking in 2020. This indicates
variability in MDMA use or reporting within this population. Notably, the occurrence of MDMA
poisoning was lower among patients in institutional care. Lower incidence in institutional care
suggests variability in use or reporting, but further research is needed regarding this matter. Globally,
MDMA remains prevalent in urban nightlife areas. The European Drug Report 2023 and U.S. data
indicate fluctuating MDMA use and poisonings [7,68].

4.10 Antipsychotic Medication Poisoning

The results on acute intentional poisoning with antipsychotic medications in adolescents reveal
significant insights. There was a higher frequency of antipsychotic poisoning among patients with a
psychiatric history, while co-exposure to ethanol was less frequent. The literature on concurrent
alcohol and antipsychotic abuse in adolescents is scarce, indicating a need for further research. A
study by Kaguelidou et al. (2020) reports increasing antipsychotic use in children and adolescents in
Europe, raising the risk of poisoning [69]. Our findings align with Predescu et al. (2023), who found
psychiatric disorders are significant risk factors for deliberate self-poisoning in adolescents [70].

4.11 LSD Poisoning

LSD poisoning in adolescents showed a low incidence, with one or two cases annually,
consistent with the literature [71]. A particularly noteworthy finding in our study is the lower-than-
expected prevalence of LSD poisoning among patients in institutional care. The literature on the
correlation between LSD poisoning and institutional care settings is limited, indicating an area for
further research.

4.12 Antiepileptic Drug (AED) Poisoning

AED poisoning is a significant concern owing to this drug type’s availability for chronic
conditions like epilepsy. Our study found a higher incidence among institutionalized patients,
warranting further examination of contributing factors. Globally, paediatric AED poisonings have
risen over the last decade [72].

4.13 Poisoning with Other Substances

Finally, eight instances of poisoning involved less-common substances. Four cases involved glue
inhalation, specifically "prenandez," highlighting concerns about its accessibility and neurotoxic
effects [73]. The other four cases involved ingesting toxic plant parts (Datura stramonium and Atropa
belladonna). Both plants contain potent psychoactive alkaloids that can cause severe neuropsychiatric
and cardiotoxic effects. These findings are consistent with reports in the literature that emphasize the
dangers of plant-based intoxications, especially in regions where such plants are readily accessible
[74].

4.14 Strengths and Limitations

This study’s strengths include its multicentre design, including data from multiple paediatric
poison centres, which provided a comprehensive overview of adolescent poisoning incidents. The
six-year study duration allowed for a detailed examination of temporal trends and substance use
patterns among adolescents. This study is notable for its valuable epidemiological insights into
associations between chronic substance use, type of care, psychiatric disorders, substances involved
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in poisonings, and socio-clinical factors. It addresses the lack of literature on this age group, shedding
light on the relationships between adolescent substance abuse and clinical and social determinants.

This study's limitations include its exclusive use of data from three paediatric poison centres in
specific regions of Romania, potentially limiting the applicability of the findings to other populations
or regions. Data completeness and accuracy challenges in retrospective designs may lead to
inconsistencies. The observational nature introduces the possibility of inadequately addressing
confounding variables such as socioeconomic status, family dynamics, and medical histories.
Additionally, focusing on adolescents treated at paediatric poison centres might introduce selection
bias by excluding less severe cases managed elsewhere.

5. Conclusions

Poisoning with substances of abuse remains a persistent public health concern, with a steady
number of cases reported annually. This study highlights that cannabis and NPSs are among the most
frequently involved substances in acute intentional poisoning incidents. The demographic and
clinical profiles of adolescents affected by these substances vary significantly. Cannabis poisoning is
more prevalent in urban areas and less frequently associated with a psychiatric history. Conversely,
NPS poisoning is more common in rural areas and among patients in institutional care, and it is
significantly associated with a psychiatric history. These findings underscore the need for targeted
prevention and intervention strategies tailored to the specific risk profiles associated with each
substance.
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