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Table 1. Basic demographic and toxicological characteristics of patients with acute poisoning.

Variables
Age (year) Mean (SD) Total 33.06+£14.98
<20 860 (20.0)
[20-40] 2299 (53.5)
[41-65) 941 (21.9)
>=65 181 (4.2)
Not available data 16 (0.4)
Gender N(%) Male 2245 (52.2)
Female 2052 (47.8)
Marital status N(%) Married 1972 (45.9)
Single 2173 (50.6)
Divorced 82 (1.9)
Widow 18 (0.4)
Not available data 52 (1.2)
Level of education N(%) Iliterate 170 (4.0%)
Under diploma 1660 (38.6)
Diploma 1465 (34.1)
College Education 519 (12.1)
Not available data 483 (11.2)
Type of poisoning N(%) Drug 2020 (47.0)
Opioids 789 (18.4)
Stimulants 91 (2.1)
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Alcohol 223 (5.2)
Pesticides 210 (4.9)
Bite 82 (1.9)
Heavy metals 19 (0.4)
Hydrocarbon 3(0.1)
Gas poisoning 23 (0.5)
Household chemical 20 (0.5)
Multiple substances 574 (13.4)
poisoning
Not available data 5(0.1)
Type of exposure N(%) Intentional 3319 (77.2)
Accidental 857 (19.9)
Caused by others 60 (1.4)
Not available data 61 (1.4)
Route of exposure N(%) Oral 3802 (88.5)
Inhalation 84 (2.0)
Injection 20 (0.5)
Dermal 89 (2.1)
Multiple exposure 98 (2.3)
Unknown 153 (3.6)
Not available data 51 (1.2)
Past medical history N(%) Yes 945 (22.0)
Past drug history N(%) Yes 1243 (28.9)
Addiction history N(%) Yes 1815 (42.2)
Psychiatric disease history N(%) Yes 1140 (26.5)
Being under psychiatric treatment N(%) Yes 760 (17.7)
Suicide history N(%) Yes 975 (22.7)
Suicide family history N(%) Yes 164 (3.8)
Self-harm history N(%) Yes 339 (7.9)
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Yy

Criminal record history N(%) Yes 187 (4.4)

Number of suicides N(%) Mean (SD) 1.57+1.65

L ohlam =T 00 oo lid 1) aadllas jo oSS 0 o)) lons aely g oolaiwl 0,50 Lo )o ¢ oS58 ailen ¥ Jgo
IEVVE o aS asisg s oDl (gl gl 5 g9t5 00,5 axzlpe (AVAY) (ol (5 l—gn o
5 ol 5l AAD g celw VYYY=1) VA0 o ol low 48 (6 5w Soe (IQR) S5l ot ssalis o)) Llow
Slacadlie idu )3 0 (6 sLojy, slasd Glane Sloul) (Sl o Bls 0505 lacadlye (idu 0 (gt 4
Jies L loeys coms ol 51 omeuss 51 G caiizils 6 a8 alg) any 5L o)) ows 51 2FF Lom OVFLAD) VV,0+ o5
2l S olena ;0 Loy s Pl (ATF.8) Jom VEAA (55, oaxe (sp—tians aiid S I, 5 JLsd
oleys codidee L (AA) Jlas YAYY a5 Il 10 ss,S &b (6 i b 50 (Ao A) Jlow dw g (0,5 2,0
W ad e liasylen 5 os 3 Callo, Ly Ly wiad (i , 500 sla sy jo Ly (21 +,Y) ousile Sl 9lge dal

5,5 g8 o lews 5l (oo A) i VY

Table 2. Physical examination, treatment used and outcome of patients with acute poisoning

Variables )
Pupil N(%) Normal 2925 (68.1)

Miosis 843 (19.6) V'Y

Mydriasis 374 (8.7)
Systolic BP (mmHg) Mean (SD) 122.69 (18.22) Y
Diastolic BP (mmHg) Mean (SD) 77.38 (12.80)
02 saturation Mean (SD) 93.98 (18.85) y¢
Heart rate Mean (SD) 89.82 (25.38)
Respiratory rate Mean (SD) 17.64 (7.02) \o
Temperature Mean (SD) 37.47 (13.12)
Nausea/vomiting N(%) Yes 918 (21.4%) .5
Diarrhea Yes 61 (1.4) o
Abdominal Pain Yes 265 (6.2) .
Heart Sound normal | 347 (8.1) Y
Lung Sound normal | 101 (2.4)
Length of hospitalization 18.00 (1-1222) YA
Hours ; Median(Max-Min)
ICU admission Yes 363 (8.5%) vq
N (%)
ICU admission Yes 17.50 (7-28)
Days; Median(Max-Min) Y.
Intubation N(%) Yes 189 (4.4%)
Charcoal therapy N(%) Yes 2464 (57.3%)
Lavage N(%) Yes 1488 (34.6%) Y
Antidote N(%) Yes 1416 (33%)
Outcome N(%) Mortality Yes 33(0.8)

Recovery Yes 3821 (89.0%) Yy
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ARTICLE INFO ABSTRACT

Handling Edited by Dr. Vicky Balasingam Background: This study aimed to pare the - of opium with
Kasinather. other types of opioids and analyze factors associated wnh opium poisoning.

Methods: This cross sectional study was conducted on patients with opioid poisoning from may 5, 2023 until may
5, 2024. Patients were divided into two groups: those with opium poisoning and those with other types of opioid

Oplfeat poisoning. Data related to epidemiological, toxicological and clinical as well as were
Poisening
Easis collected.

Results: This study included a total of 762 patients with opioid poisoning over a one-year period, of whom 126
had ingested opium. Patients with opium poisoning were older, married, less educated and had a higher prev-
alence of underlying diseases compared to patients with other types of opioid poisoning. There was a significant

difference between the two groups in terms of their level of consciousness (P < 0.001). Confusion, stupor and
i in

coma were more prevalent among those with opium

There was no

terms of intubation and outcome in both groups (P > 0.05). logistic in opium
revealed that for every one-year increase in age, the odds of opium poisoning increased by up to 5 % (OR = 1.05,
95 9%CI (1.03-1.07); P < 0.001) compared to other opioid poisoning. In total 10 patients died, with 2 of them

ingesting opium.

Conclusion: These findings could be helpful for risk

of opium and

strategies for the high-risk group.

Introduction

Opioids are a class of synthetic or semi-synthetic drugs extracted
from or mimicking natural substances derived from the opium poppy
plant, one of the oldest medicinal herbs known to k humanity(Dart <
2 and se, 2015).

Opium is the highly addictive, milky by cuming
the unripe capeules of the Papaver somniferum plant(Martis

alleste 2019). It comes in various forms, including crude opium,
s, refined opinm, snil optit sap .. Opliins and i derivatives wic
widely utilized in medical centers to relieve acute pain. While they offer

i s, their misuse and dependence have
become a major public health concern(V w e 2019). The Islamic
Republic of Iran is located on the transit routes for opiates smuggled in
the world and opium is the common drug of choice in this country. The
historical roots of opium and its derivatives use in Iran have led an in-
crease in prevalence of opium abuse compared to other illicit drugs.

Acute opiate overdose is one of the main complications of drug abuse
and a leading cause of mortality among drug users( »akhsh and
Zandi, 2007). There were 91,799 fatal drug poisonings

Sit

the United
States in 2020 with opioids accounting for 75 % of them(Spencer e al
2022). Asian countries remain the leading producers of iicit opiates

* Corresponding author.
E-mail addresses: ar@me « (R. Meamar), dr.sami_ebrah 22 gmail.com (S. Ebrahimi), arman.otroshi@med mul.ac.ir (A. Otroshi), aw
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Table 1: Demographics, toxicological findings, and past medical history of patients with opioid poisoning (with
and without other substances) based on the type of opioid substance.

Total Opium (with and Other opioids (with P-
without other and without other value
N=1127 substances) substances)
N=185 N=942
Age (year) <=20 118(10.5%) 4(2.2%) 114(12.1%) <0.001
20-30 250(22.3%) 23(12.6%) 227(24.2%)
30-40 271(24.2%) 31(17.0%) 240(25.6%)
40-50 192(17.1%) 29(15.9%) 163(17.4%)
50-60 126(11.2%) 33(18.1%) 93(9.9%)
>60 164(100.0%) 62(37.8%) 102(62.2%)
Gender Female 260(23.1%) 41(22.2%) 219(23.2%) 0.75
Male 867(76.9%) 144(77.8%) 723(76.8%)
Education level Iliterate 66(6.6%) 22(13.3%) 44(5.3%) 0.001
Under diploma | 503(50.1%) 73(44.2%) 430(51.3%)
Diploma 332(33.1%) 57(34.5%) 275(32.8%)
College 102(10.2%) 13(7.9%) 89(10.6%)
education
Job Unemployed+ | 303(27.9%) 53(29.8%) 250(27.5%) 0.18
Housewife
Self-employed 546(50.2%) 88(49.4%) 458(50.4%)
Employed 29(2.7%) 5(2.8%) 24(2.6%)
Student 65(6.0%) 4(2.2%) 61(6.7%)
Others 144(13.2%) 28(15.7%) 116(12.8%)
Marital status Single 499(44.9%) 44(24.2%) 455(49.0%) <0.001
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Married 570(51.3%) 133(73.1%) 437(47.0%)
Divorced 32(2.9%) 3(1.6%) 29(3.1%)
Widow 10(0.9%) 2(1.1%) 8(0.9%)
Route of Oral 989 (88.0%) 123 (66.8%) 866 (92.1%) <0.001
exposure
Inhalation 23 (2.0%) 13 (7.1%) 10 (1.1%)
Injection 6 (0.5%) 1 (0.5%) 5 (0.5%)
Dermal 1(0.1%) 0 (0.0%) 1(0.1%)
Multiple 64 (5.7%) 26 (14.1%) 38 (4.0%)
exposure
Other 1(0.1%) 0 (0.0%) 1(0.1%)
Unknown 40 () 21 (11.4%) 19 (2.0%)
Intentionality Intentional 370 (33.0%) 65 (35.3%) 305 (32.5%) 0.075
Induced 27 (2.4%) 9 (4.9%) 18 (1.9%)
Accidental 720 (64.2%) 109 (59.2%) 611 (65.1%)
Addiction history Yes 786(69.7%) 133(71.9%) 653(69.3%) 0.49
No 341(30.3%) 52(28.1%) 289(30.7%)
History of Yes 260(23.1%) 37(20.0%) 223(23.7%) 0.28
psychiatric
disease No 867(76.9%) 148(80.0%) 719(76.3%)
Under psychiatric Yes 148(13.1%) 20(10.8%) 128(13.6%) 0.31
treatment
No 979(86.9%) 165(89.2%) 814(86.4%)
Suicide history Yes 217(19.3%) 23(12.4%) 194(20.6%) 0.010
No 910(80.7%) 162(87.6%) 748(79.4%)
Number of past 1.64 (1.47) 1.51 (1.63) 2.00 (2.00) 0.50
suicide
Suicide family Yes 34(3.0%) 5(2.7%) 29(3.1%) 0.79
history
No 1093(97.0%) 180(97.3%) 913(96.9%)
Criminal record Yes 101(9.0%) 9(4.9%) 92(9.8%) 0.033
history
No 1026(91.0%) 176(95.1%) 850(90.2%)
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N

Self-harm history Yes 96(8.5%) 7(3.8%) 89(9.4%) 0.012
No 1031(91.5%) 178(96.2%) 853(90.6%)
Past medical Yes 316(28.0%) 77(41.6%) 239(25.4%) <0.001
history
No 811(72.0%) 108(58.4%) 703(74.6%)
Past drug history Yes 340(30.2%) 67(36.2%) 273(29.0%) 0.050
No 787(69.8%) 118(63.8%) 669(71.0%)

Opium including refined opium extracts (shireh), dross and opium syrup; other opioids including all other types of opioid
poisoning except opium including methadone, tramadol, buprenorphine, heroin, pethidine, codeine, oxycodone, morphine,
dextromethorphan ; Results are presented as number (percent) or mean = SD; Categorical variables were compared between
groups with Fisher’s exact or Chi-square tests or Mann—Whitney U test for non-normal continuous data, where appropriate. P
value less than 0.05 was considered statistically significant.

Table 2: Demographics, toxicological findings, and past medical history of patients with exclusive

opioid poisoning based on the type of opioid substances.

Total Opium Other opioids | P-value
N=762 N=126 N=636
Age (year) 54.88 (17.78) | 39.75 (17.11) | <0.001
Gender Female 175 (23.0%) | 27 (21.4%) | 148(23.3%) | 0.65
Male 587 (77.0%) | 99 (78.6%) | 488 (76.7%)
Education level Iliterate 54 (8.0%) 18 (16.4%) 36 (6.4%) <0.001
Under diploma | 349 (51.6%) | 51 (46.4%) | 298 (52.7%)
Diploma 219 (32.4%) | 36 (32.7%) | 183 (32.3%)
College education | 54 (8.0%) 5 (4.5%) 49 (8.7%)
Marital status Single 297 (39.0%) | 25 (19.8%) 272 (42.8%) | <0.001
Married 432 (56.7%) | 96 (76.2%) | 336 (52.8%)
Divorced 16 (2.1%) 0 (0.0%) 16 (2.5%)
Widow 8 (1.0%) 2 (1.6%) 6 (0.9%)
Route of exposure Oral 684 (90.1%) | 86 (68.8%) 598 (94.3%) | <0.001
Inhalation 20 (2.6%) 11 (8.8%) 9 (1.4%)
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Injection 5 (0.7%) 0 (0.0%) 5 (0.8%)
Dermal 1(0.1%) 0 (0.0%) 1 (0.2%)
Multiple exposure | 19 (2.5%) 11 (8.8%) 8 (1.3%)
Other 30 (4.0%) | 17 (13.6%) 13 (2.1%)
Intentionality Intentional 455 (60.1%) | 49 (39.2%) 235 (37.2%) 0.12
Induced 18 (2.4%) 6 (4.8%) 12 (1.9%)
Accidental 284 (37.5%) | 49 (39.2%) | 235 (37.2%)
Addiction history Yes 518 (68.0%) 30.2% 430 (67.6%) 0.62
No 244 (32.0%) | 38(30.2%) | 206 (32.4%)
History of psychiatric disease Yes 149 (19.6%) | 21 (16.7%) 128 (20.1%) 0.37
No 613 (80.4%) | 105 (83.3%) | 508 (79.9%)
Under psychiatric treatment Yes 82 (10.8%) 10 (7.9%) 72 (11.3%) 0.26
No 680 (89.2%) | 116 (92.1%) | 564 (88.7%)
Suicide history Yes 101 (13.3%) | 10 (7.9%) 91 (14.3%) | 0.054
No 661 (86.7%) | 116 (9.1%) | 545 (85.7%)
Number of past suicide 1.15 (0.90) 1.42 (1.26) 0.45
Suicide family history Yes 16 (2.1%) 2 (1.6%) 14 (2.2%) 0.66
No 746 (97.9%) | 124 (98.4%) | 622 (97.8%)
Criminal record history Yes 62 (8.1%) 3 (2.4%) 59 (9.3%) 0.010
No 700 (91.9%) | 123(97.6%) | 577 (90.7%)
Self-harm history Yes 46 (6.0%) 4 (3.2%) 42 (6.6%) 0.14
No 716 (94.0%) | 122 (96.8%) | 594 (93.4%)
Past medical history Yes 226 (29.7%) | 53 (42.1%) 173 (27.2%) 0.001
No 536 (70.3%) | 73 (57.9%) | 463 (72.8%)
Past drug history Yes 227 (29.8%) | 48 (38.1%) 179 (28.1%) 0.026
No 535 (70.2%) | 78 (61.9%) | 457 (71.9%)

Opium including opium, refined opium extracts (shireh), dross and opium syrup; other opioids including all other types of opioid
poisoning except opium including methadone, tramadol, buprenorphine, heroin, pethidine, codeine, oxycodone, morphine,
dextromethorphan ; Results are presented as number (percent) or mean + SD; Categorical variables were compared between
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Running title: Acute Intentional Poisoning among Adolescents

Abstract

Background:
Acute poisoning among adolescents remains a significant public health concern. While global
trends underscore the rising incidence of self-poisoning in this age group, limited data exist from
Isfahan, Iran.This study aimed to examine the epidemiological characteristics and determinants of
acute intentional poisoning among adolescents aged 11-19 years in a main referral toxicology
center in Iran.

Methods:
A retrospective observational study was conducted using registry data from Khorshid Hospital’s
Poisoning Emergency Center between May 2023 and May 2024. Adolescents aged 11-19
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presenting with acute poisoning were categorized based on exposure type (intentional vs.
accidental). Logistic regression was used to identify factors independently associated with
intentional poisoning.

Results:

Of 692 eligible adolescents, 603 (87.1%) experienced intentional poisoning. Pharmaceutical
drugswere the most common toxic agents in intentional cases, predominantly ingested orally.
Female gender (OR=3.40; 95% CI: 2.12-5.46), history of psychiatric illness (OR=2.18; 95% CI:
1.01-4.67), and previous suicide attempts (OR=6.29; 95% CI: 1.89-20.96) were significantly
associated with intentional poisoning in multivariable analysis. Gastric lavage was more frequently
performed in intentional poisonings (47.1% vs. 15.1%, p < 0.001), as was administration of
activated charcoal (72.9% vs. 29.1%, p < 0.001). Antidote use was also more common in
intentional cases (30.7% vs. 19.1%, p = 0.025). No significant differences was observed in terms
of ICU admission, intubation, duration of hospitalization and outcome between patients with
intentional and accidental poisoning.

Conclusion:

Intentional poisoning accounts for the majority of acute poisoning cases among our adolescents
and is associated with female sex, psychiatric comorbidity and prior suicidal attempts. These
findings highlight the urgent need for preventive strategies for this at-risk adolescent's population.

Keywords: Adolescents, Intentional, Acute poisoning

Introduction

Acute poisoning among children and adolescents remains critical but preventable public health
concern worldwide (2 with an estimated 45,000 deaths annually among individuals under the age
of 200,

It constitutes a common reason for emergency department visits with the potential for serious
complications®>. While accidental poisonings are more common in younger children, deliberate
ingestion of toxic substances is typically seen in older children and adolescents"” ©. Suicide
attempts due to poisoning are most often committed by children aged 14—18 years old”). The World
Health Organization (WHO) reports that suicide ranks as the leading cause of death among 10-19
year olds in low- and middle-income countries and the second leading cause in high-income
nations®. Among adolescents, intentional self-poisoning has emerged as the most frequent method
of suicide attempts®. In this age group, poisonings are mainly intentional: !9, frequently
involving therapeutics medication such as analgesics, psychotropics, antidepressants, and sedative
agents®> 'V A single episode of intentional poisoning during adolescence is not only life-
threatening in the short term but is also a strong predictor of future suicidal behavior and premature
death®,

The nature and prevalence of poisoning incidents vary considerably across regions due to
differences in socioeconomic conditions, healthcare infrastructure, cultural norms, and the
availability of toxic substances!”. In high-income countries, misue of available medications is
more common, whereas in developing regions exposures to agricultural chemicals and insecticides
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are also considerable!?!'¥. These regional differences highlights the importance of local
epidemiological studies to guide context-specific prevention strategies and healthcare responses.

In Iran, although poisoning is recognized as one of major health challenge among children, there
is limited data focusing specifically on intentional poisonings among adolescents. Existing
literature highlights that intentional poisoning in pediatrics are influenced by gender, a history of
deliberate self-harm, known psychiatric history, poor school performance, not living with both
parents (for males), recurring drunkenness (for females) and daily smoking “ !> 19 However,
studies exploring these determinants in Iranian adolescents are scarce.

Given this background, the present study was conducted to investigate the determinants of acute
intentional poisoning among adolescents aged 11-19 years in a major referral poisoning center in
Isfahan, Iran. Additionally, the study seeks to understand the main substance responsible for
intentional poisoning in adolescents. If more accurate information is available, it would improve
the ability of physicians to increase effective prevention strategies and be aware of high-risk
medications for adolescents at risk of self-poisoning.

Method
Study Design and Setting

We conducted a retrospective observational study using the registry database of Khorshid
Hospital’s Poisoning Emergency Center (KHPEC), Isfahan, Iran affiliated to Isfahan University
of Medical Science. The registration system commenced operations in 2023 and has been
consistently collecting data on patients admitted to KHPEC with acute poisoning
(IRMULMED.REC.1400.097). This study was conducted in accordance with the principles of
declaration of Helsinki. This study was approved by the ethics committee of Review Board of
Isfahan University of medical science (IR.ARL.MUILREC.1404.046).

All patients under 20 years old, classified as pediatric cases, who hospitalized at KHPEC with
acute poisoning between May 5, 2023, and May 5, 2024 and was recorded in the registration
system were included in this study. Our center primarily serves as a referral center for acute adult
poisoning cases. Children, particularly those aged 10 and under, are typically admitted to a
pediatric unit at another hospital to receive appropriate care. Therefore, patients under the age of
10 were excluded from our study. Moreover those who had incomplete data about intent behind
poisoning or those whose poisoning caused by others were excluded from our study.

Diagnoses of type of acute poisoning were made by the attending physician treating the patient
based on all available information including self-reported histories from the pediatric patients or
their parents, physical examinations, and laboratory findings when necessary.

Data collection

Data were initially collected in a collection form developed specifically for the study by clinical
staff and then registered in a structured database by research staff after being trained.

For each case following data were collected using KHPEC data registration system: demographic
information (age, gender, marital status, level of education, type of exposure (accidental,
intentional, caused by others), kind of poisoning (pharmaceutical drug, opioid, stimulant, alcohol,
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bite, pesticide, heavy metals, multiple substance poisoning ((including at least one of which was
listed in the first seven categories)), inhalational poisoning and other poisoning ((including
unknown poisoning, and poisonous plants))), past medical history, previous psychiatric disease,
suicide history, self-harm history, addiction history and type of addiction (including alcohol,
opioids, stimulants, smoking, polysubstance addiction and other types of addiction such as
medications and unknown addiction), criminal record history, clinical manifestations on
admission, duration of hospitalization, intubation and outcome (personal consent, recovery and
mortality). Clinical information including vital signs at the time of admission, and general physical
examination, treatments measures (activated charcoal, gastric lavage and antidote) were also
recorded.

Statistical analysis

Data were analyzed using version 21 of the Statistical Package for Social Sciences (SPSS Inc.,
Chicago, IL, USA). Continuous data were expressed as mean (SD) and median with interquartile
range (IQR), whereas categorical data were presented as numbers (n) and/ or percentages (%).
Normality of continuous variables was assessed by using Kolmogorov-Smirnov test and Q-Q plot.
Chi-square independent/ Fisher’s exact test were used to assess associations between categorical
variables and studied group. ANOVA test were used for comparing normally and non-normally
distributed continuous variables, respectively. The association of demographics and toxicological
factors were estimated using logistic regression analysis and reported as odds ratio (OR) with 95%
confidence interval (CI). The P value less than 0.05 was considered statistically significant.

Results

A total of 860 patients under the age of 20 were recorded in the registration system. However, 154
patients were excluded for following reasons: discharge with personal consent (n=107), age under
10 (n=41), unclear intent (n=14) or poisoning caused by others with ambiguous intent (n=13).
Consequently, 692 patients aged 11-19 years were included in the final analysis. Among the
patients included, 603 patients (87.1%) experienced intentional poisoning, while 89 patients
(12.9%) experienced accidental poisoning. Mean (SD) age of study population was 16.48+1.97
(minimum:11 , maximum:19). The majority of cases were female (63.2%). Oral ingestion was the
most common route of exposure (93.8%).

Table 1 presents demographic, toxicological characteristics and past history of patients based on
type of exposure. Most patients were single (95%) and had not completed a high school diploma.
While there were no statistically significant differences in education level or marital status between
groups, significant differences were observed in the type and route of poisoning. Pharmaceutical
medications ingestion was the most common cause of poisoning overall (60.5%) and was
significantly more prevalent in the intentional group (67.3% vs. 14.6%, p < 0.001). In contrast,
alcohol and animal bites were the leading causes of accidental poisoning (30.3% and 16.9%,
respectively).

Patients with intentional poisoning had significantly higher proportion of psychiatric history
(26.7% vs. 10.1%, p = 0.001), previous suicide attempts (25.5% vs. 3.4%, p < 0.001), and self-
harm (12.4% vs. 4.5%, p = 0.028). Although history of addiction were similar between intentional
and accidental cases (P>0.05), type of addiction showed significant differences (P<0.05).
Stimulant addiction, polysubstance addiction and smoking had a higher proportion in children with
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intentional poisoning. Criminal records were rare and showed no significant association with type
of poisoning.

Table 3. Demographic, toxicological characteristics and past history of patients based on type of exposure

Variables Variable Categories Total Intentional | Accidental | P-value
N=603 N= 89
Age Mean (SD) 16.48+1.97 | 16.48(1.9) | 16.51(2.11) | 0.90
Gender Female 437 (63.2%) | 404 (67.0%) | 33 (37.1%) | <0.001
Male 255 (36.8%) | 199 (33.0%) | 56 (62.9%)
Marital Status Single 651 (95.0%) | 564 (94.5%) | 87 (98.9%) | 0.07
Married 34 (5.0%) 33 (5.5%) 1(1.1%)
Education Level Iliterate 17 (2.7%) 14 (2.5%) 3 (3.8%) 0.37
Under diploma 436 (68.4%) | 389 (69.6%) | 47 (60.3%)
Diploma 163 (25.6%) | 139 (24.9%) | 24 (30.8%)
College education 21 (3.3%) 17 (3.0%) 4 (5.1%)
Type of Poisoning Drug 419 (60.5%) | 406 (67.3%) | 13 (14.6%) | <0.001
Opioids 54 (7.8%) 45 (7.5%) 9 (10.1%)
Stimulants 13 (1.9%) 7 (1.2%) 6 (6.7%)
Alcohol 47 (6.8%) 20 (3.3%) 27 (30.3%)
Bite 15 (2.2%) 0 (0.0%) 15 (16.9%)
Heavy metals 5 (0.7%) 4 (0.7%) 1(1.1%)
Pesticides 33 (4.8%) 33 (5.5%) 0 (0.0%)
Hydrocarbon 1 (0.1%) 1 (0.2%) 0 (0.0%)
Others 19 (2.7%) 13 (2.2%) 6 (6.7%)
Multiple 84 (12.1%) | 74 (12.3%) | 10 (11.2%)
Gas poisoning 2 (0.3%) 0 (0.0%) 2 (2.2%)
Route of Exposure Oral 649 (93.8%) | 587 (97.3%) | 62 (69.7%) | <0.001
Inhalation 8 (1.2%) 3(0.5%) 5 (5.6%)
Injection 1 (0.1%) 0 (0.0%) 1(1.1%)
Bite 15 (2.2%) 0 (0.0%) 15 (16.9%)
Multiple exposure 7 (1.0%) 4 (0.7%) 3 (3.4%)
Unknown 12 (1.7%) 9 (1.5%) 3 (3.4%)
Past medical history Yes 95 (13.7%) | 86 (14.3%) | 9(10.1%) 0.29
No 597 (86.3%) | 517 (85.7%) | 80 (89.9%)
Psychiatric History Yes 170 (24.6%) | 161 (26.7%) | 9 (10.1%) 0.001
No 522 (75.4%) | 442 (73.3%) | 80 (89.9%)
Suicide History Yes 157 (22.7%) | 154 (25.5%) | 3 (3.4%) <0.001
No 535 (77.3%) | 449 (74.5%) | 86 (96.6%)
Number of suicide attempts | Mean (SD) 156+1.69 | 122+217 | 057
Suicide family history Yes 33 (4.8%) 31 (5.1%) 2 (2.2%) 0.18
No 659 (95.2%) | 572 (94.9%) | 87 (97.8%)
Self-harm history Yes 79 (11.4%) | 75(12.4%) | 4 (4.5%) 0.028
No 613 (88.6%) | 528 (87.6%) | 85 (95.5%)
Addiction History Yes 173 (25.0%) | 152 (25.2%) | 21 (23.6%) | 0.74
No 519 (75.0%) | 451 (74.8%) | 68 (76.4%)
Type of addiction Stimulants 11 (6.4%) 10 (6.6%) 1 (4.8%) 0.031
Opioids 3 (1.7%) 2 (1.3%) 1 (4.8%)
Smoking 71 (41.0%) | 65(42.8%) | 6 (28.6%)
Others+Drugs+Unknown | 9 (5.2%) 8 (5.3%) 1 (4.8%)
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Alcohol 12 (6.9%) 7 (4.6%) 5 (23.8%)
Polysubstance 67 (38.7%) | 60 (39.5%) | 7(33.3%)

Criminal record Yes 5 (0.7%) 0 (0.0%) 5 (0.8%) 0.50
No 687 (99.3%) | 89 (100.0%) | 598 (99.2%)

As shown in Table 2, most patients were alert upon presentation (86.5%), though a higher
proportion of intentional cases had normal consciousness levels compared to accidental cases
(87.9% vs. 77.3%) and lower proportion of intentional cases had an altered mental status. Diastolic
blood pressure was slightly but significantly higher in the intentional group (76.1 vs. 73.9 mmHg,
p = 0.04), while other vital signs including systolic blood pressure, heart rate, respiratory rate, and
temperature did not differ significantly between groups.

Nausea and vomiting were reported in nearly one-third of patients, with no significant difference
between groups (29.3%). In most cases, treatment was non-specific, such as general
decontamination and symptomatic treatment. Gastric lavage was performed on 43.1% of children
and 67.4% of patients received activated charcoal. 29.2% of patients received antidote. Significant
differences were observed in the management approach. Gastric lavage was more frequently
performed in intentional poisonings (47.1% vs. 15.1%, p < 0.001), as was administration of
activated charcoal (72.9% vs. 29.1%, p < 0.001). Antidote use was also more common in
intentional cases (30.7% vs. 19.1%, p = 0.02). Majority of patients discharged from toxicological
ward with recovery. The median (IQR) duration of hospitalization was 17 (12-25) hours. Only
one mortality reported in the intentional poisoning group. No significant differences was observed
in terms of ICU admission, intubation, duration of hospitalization and outcome between two

studied group (P > 0.05).

Table 4. Physical examination upon addmision, treatment measures and outcome of patients based on type of exposure

Variables Variable Categories Total Intentional Accidental P-value
Level of consciousness Normal 596 (86.5%) | 528 (87.9%) 68 (77.3%) 0.031
Confusion/Delirium | 30 (4.4%) 23 (3.8%) 7 (8.0%)
Lethargy 30 (4.4%) 24 (4.0%) 6 (6.8%)
Obtundation 7 (1.0%) 7 (1.2%) 0 (0.0%)
Stupor 18 (2.6%) 14 (2.3%) 4 (4.5%)
Coma 8 (1.2%) 5 (0.8%) 3 (3.4%)
SBP Mean (SD) 121.2+16.3 | 120.0+15.6 0.53
DBP Mean (SD) 76.1+12.0 739+93 0.04
HR Mean (SD) 91.9+29.9 91.1+18.0 0.80
RR Mean (SD) 18.1+£9.9 19.0£10.9 0.46
Tempreture Mean (SD) 38.01+19.04 | 36.93+0.35 0.59
Pupil Normal 540 (80.0%) | 478 (81.2%) 62 (72.1%) 0.11
Miosis 65 (9.6%) 55 (9.3%) 10 (11.6%)
Mydriasis 70 (10.4%) 56 (9.5%) 14 (16.3%)
Nausea/Vomiting Yes 203 (29.3%) | 178 (29.5%) 25 (28.1%) 0.78
No 489 (70.7%) | 425 (70.5%) 64 (71.9%)
Abdominal pain Yes 62 (9.0%) 51 (8.5%) 11 (12.4%) 0.23
No 630 (91.0%) | 552 (91.5%) 78 (87.6%)
Diarrhea Yes 14 (2.0%) 13 (2.2%) 1(1.1%) 0.52
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No 678 (98.0%) | 590 (97.8%) 88 (98.9%)
Gastric lavage Lavage 293 (43.1%) | 280 (47.1%) 13 (15.1%) <0.001
Other treatment 387 (56.9%) | 314 (52.9%) 73 (84.9%)
Charcoal Charcoal 458 (67.4%) | 433 (72.9%) 25 (29.1%) <0.001
Other treatment 222 (32.6%) | 161 (27.1%) 61 (70.9%)
Antidote Yes 202 (29.2%) | 185 (30.7%) 17 (19.1%) 0.025
No 490 (70.8%) | 418 (69.3%) 72 (80.9%)
ICU Both 26 (3.8%) 22 (3.6%) 4 (4.5%) 0.70
Ward only 666 (96.2%) | 581 (96.4%) 85 (95.5%)
Intubation Yes 15 (2.2%) 12 (2.0%) 3 (3.4%) 0.30
No 677 (97.8%) | 591 (98.0%) 86 (96.6%)
Length of stay Mean (SD) 28.41 (44.91) | 23.97 (27.07) 0.36
Outcome Recovery 691 (99.9%) | 602 (99.8%) | 89 (100.0%) 0.87
Mortality 1 (0.1%) 1 (0.2%) 0 (0.0%)

To identify factors associated with intentional poisoning among children, logistic regression
analyses was performed (Table 3). In the unadjusted model, female gender (OR: 3.45; 95% CI:
2.17-5.47; p < 0.001), history of psychiatric disease (OR: 3.24; 95%CI 1.59-6.60), history of
suicide (OR: 9.83; 95% ClI: 3.07-31.54; p < 0.001)., and self-harm (OR: 3.02; 95% CI: 1.08-
8.47; p = 0.036) were significantly associated with increased odds of intentional poisoning
compared to accidental poisoning. Regarding addiction subtype, none of the addiction categories
showed a statistically significant association with intentional poisoning. The association between
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self-harm and intentional poisoning did not remain statistically significant in the multivariable

model.

Table 5. Logistic regression analysis of factors associated with intentional poisoning compared to acidental poisoning among

children with acute poisoning.

Unadjusted OR Multivariable model
OR (95% CI) P-value OR (95% CI) P-value
Gender Female 3.45 (2.17-5.47) <0.001 | 3.40(2.12-5.46) | <0.001
Male 1 - 1 -
Psychiatric disease history Yes 3.24 (1.59-6.60) 0.01 2.18 (1.01-4.67) 0.04
Suicide history Yes 9.83(3.07-31.54) | <0.001 | 6.29(1.89-20.96) | 0.003
Self-harm history Yes 3.02 (1.08-8.47) 0.036 | 1.46 (0.48-4.40) 0.50
Type of addiction Opioid 1 -
Stimulant 5.00 (0.21-117.89) | 0.32
Polysubstances 4.29 (0.34-53.53) 0.26 - -
Smoking 5.42 (0.43-68.82) 0.19
Alcohol 0.70 (0.049-10.01) | 0.79
Other type of addiction | 4.00 (0.17-95.76) 0.39

Discussion

32

This study provides valuable insight into the determinants of acute intentional poisoning among
adolescents in a major referral toxicology center in Iran. To the best of our knowledge, this is the
first study in our region focusing on adolescents engaging in self-poisoning. The strength of our
research lies in the large sample size of targeted patients.
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Consist with previous research our finding showed that intentional poisoning is more frequent than
accidental poisoning in this age group®, accounting for nearly 9 out of every 10 cases.
Adolescence is a periode of life where individuals are faced with new circumstances and are trying
to cope with new emotions and experiences, often turning to alcohol, medications and drugs®.
Exposure to adversity, peer pressure to conform, and the exploration of identity put adolescents
under stress. On the other hand Physical, emotional and social changes coulde make adolescence
vulnerable to mental health problems®?,

Our finding revealed that female sex, suicide history, psychtaric disease history were significantly
associated with acute intentional poisoning among adolescence.

A history of psychiatric disease nearly doubles the likelihood of acute intentional poisoning among
adolescents compared to accidental poisoning. According to WHO one in seven individuals aged
10-19 years old expriences a mental disorder 7. A retrospective chart review of adolescents aged
12 to 17 revealed that 67% of all deliberate self poisoning cases had a history of psychiatric
conditions, with depression being the most common (57%)“®. Pushpakumara reported a fivefold
increased risk of deliberate self-poisoning among 10-19-year-old females with borderline
personality traits™?,

Our findings revealed that female gender was significantly associated with intentional self-
poisoning among adolescence with increased odds of intentional poisoning 3.4 times higher
compared to accidental poisoning. This is consistent with global patterns showing that non-fatal
self-poisoning was more common among the female adolescent(. It is reported that the rates of
non-fatal suicidal behaviour are three times higher in females than in males®® 29, This can be
attributed to the typically earlier physical and mental development of girls, along with gender-
based variations in emotional and behavioral challenges”). Differences in pubertal stages between
males and females combined with a period of particular neurodevelopmental vulnerability around
this time, or gender differences in dealing with distress with self-harm appearing more acceptable
amongst girls as a coping mechanism whereas boys tend towards other problem or disruptive
behaviours instead®? 23,

Our results showed that a history of suicide increased the odds of intentional poisoning among
adolescents by nearly six times. Previous studies have also reported a similar pattern, with the
majority of patients having a history of previous suicide attempts in the same or a similar manner®.
Suicide is the third leading cause of death among adolscense*?. Drug abuse, juvenile delinquency,
poor academic performance, teenage pregnancy, sexually transmitted diseases, and feelings of
despair are common factors that drive teenagers to increasingly turn to suicide attempts through
various forms of acute self-poisoning®®. Pediatricians should be educated on the signs of
depression and suicidal behavior, as well as the importance of early intervention.

Our study have several limitations. First, the retrospective nature of our study limits our ability to
establish causal relationships and relies on the accuracy and completeness of existing medical
records. Second, the study was conducted in a single tertiary referral center specializing in
toxicology, which may not be representative of the broader adolescent population across Iran.
Third, while the registry included a wide range of variables, some potentially relevant psychosocial
factors, such as family background, socioeconomic status, exposure to violence, school
performance were not registered, limiting our investigation regarding the broader contextual
influences on intentional poisoning behavior.
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ABSTRACT

Background: Understanding their distinct epidemiological and clinical profiles of Methadone and
tramadol poisoning is essential for targeted prevention and management. This study aimed to
compare demographic characteristics, risk factors, and outcomes of methadone and tramadol
toxicity.

Methods: This cross-sectional study reviewed medical records of patients admitted with
methadone or tramadol poisoning to Khorshid Hospital, Isfahan, Iran, between May 5, 2023, and
May 5, 2024. Demographic variables, toxicological, clinical features, and outcomes were analyzed
and compared. Logistic regression was used to identify factors associated with tramadol versus
methadone poisoning.

Results: Among 547 patients, 464 (84.8%) had methadone toxicity and 83 (15.2%) had tramadol
toxicity. Methadone poisoning predominantly affected males (79.3%) and middle-aged adults (40—
65 years), whereas tramadol cases were more frequent in younger adults (20—40 years) with a near-
equal gender distribution. Addiction history was significantly more common in methadone cases
(71.3% vs. 44.6%), while intentional poisoning was more prevalent in tramadol cases (79.5% vs.
58.0%). Logistic regression showed that prior addiction history was inversely associated with
tramadol poisoning (OR = 0.32), while smoking history demonstrated a strong positive association
(OR =8.5) compared to methadone. Male sex was associated with lower odds (OR = 0.35), whereas
university education (OR = 6.6) was associated with higher odds of tramadol poisoning. All
fatalities (1.9%) occurred in the methadone group.

Conclusion: Addiction status, smoking history, education level, gender, and age are key factors
differentiating tramadol from methadone toxicity. These findings support substance-specific
prevention strategies and highlight the need for multicenter longitudinal studies.

Keywords: Methadone, Tramadol, Opioid toxicity, Poisoning, Epidemiology, Iran
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Introduction

Substances derived from poppy seeds, along with their semi-synthetic and synthetic analogues that
interact with brain opioid receptors, are classified as opioids or narcotics (1). These compounds,
valued for their analgesic and sedative properties, serve dual purposes: pain management and
addiction treatment, with specific formulations such as opium syrup, methadone, and
buprenorphine being utilized for the latter. The euphoric effects of opioids contribute significantly
to their non-medical usage (2). However, these substances pose serious risks, particularly through
their respiratory depressant effects, which can prove fatal in cases of overdose (3).

Global statistics indicate that drug use accounts for approximately 500,000 deaths worldwide, with
opioid-related overdoses and poisoning responsible for over 30% of these fatalities (4).

In 2020, opioids were responsible for 75% of fatal drug poisonings in the United States(5, 6). The
CDC’s National Center for Health Statistics estimates that over 80,000 drug overdose deaths
occurred in the United States in 2024(7).

This global pattern is reflected in many Middle Eastern countries, and Iran is no exception, where
the opioid burden is further shaped by its unique geographic position, widespread substitution
therapies, and long-standing exposure to illicit opioid trafficking routes. Iran's geographical
proximity to Afghanistan and Pakistan, sharing nearly 2000 km of border, has contributed to its
designation by the United Nations as one of the countries with the highest rates of drug-related
crime (8) . Opioid poisoning is among the leading cause of acute poisoning in many parts of Iran
(9-11). According to a systematic review and meta-analysis of studies reporting specific poisoning
agents among acute poisoning cases from 1990 to 2020 opium poisoning was found to be the most
prevalent poisoning(12). In a four-year study, opioids emerged as the predominant cause of
poisoning among elderly patients hospitalized in Iran (13).

Among various opioids, methadone and tramadol have emerged as the two most frequently
encountered substances in toxicity cases in Iran (14).

National toxicology data indicate that methadone accounts for 60-80% of opioid-related poisoning
admissions, whereas tramadol represents approximately 10-20% (15, 16). These numerical
patterns underscore the disproportionate impact of these two agents and justify.

Given the significant prevalence of these specific opioids and their associated toxicity incidents,
both intentional and unintentional, we conducted this study to examine the epidemiological
patterns of methadone and tramadol poisoning at a tertiary care center in Isfahan, Iran.

Although both methadone and tramadol are classified as opioids, their pharmacological properties
differ substantially. Methadone is a long-acting p-opioid receptor agonist with a prolonged and
highly variable half-life, predisposing patients to delayed respiratory depression and cardiac
complications such as QT-interval prolongation and torsades de pointes(17). Tramadol, in contrast,
exerts mixed mechanisms weak p-opioid agonism combined with inhibition of serotonin and
norepinephrine reuptake which contributes to its known risk of seizures and serotonin toxicity,
particularly in overdose (18). These divergent pharmacodynamic features further justify separate
epidemiological assessment.
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Although opioid poisoning is recognized as a major public health problem in Iran, the comparative
epidemiological and clinical profiles of methadone and tramadol toxicity have not been clearly
delineated. The present study provides evidence to clarify these differences.

Methods
Study Design and Setting

We conducted current secondary analysis, registry-based study of patients with acute poisoning
admitted to the poisoning emergency center of Khorshid Hospital in Isfahan; the leading regional
referral center for poisoned patients in central Iran between May 5, 2023, and May 5, 2024, in
accordance with the principles of the Declaration of Helsinki and with approval from the Ethics
Committee of Isfahan University of Medical Sciences (Ethics code: IRRARI.MUILREC.1403.221).
Its data were extracted from the poisoning registry of Isfahan University of Medical Sciences,
which was established in 2021 under ethical approval (Ethics code: IRMULMED.REC.1400.097).

The inclusion criteria were patients admitted to the toxicology emergency of Khorshid Hospital
with self-report of methadone or tramadol abuse or report of companions or relatives if the patient
IS unconscious.

However, final case confirmation was not based solely on self-report. All diagnoses were made by
a clinical toxicologist using standardized clinical criteria, including the compatible opioid
toxidrome, response to naloxone when applicable, and exclusion of alternative causes. In cases
with diagnostic uncertainty or when co-ingestion was suspected, analytical toxicology testing
available at the poisoning center was used to support diagnostic confirmation.
Patients who co-ingested other opioids or had concurrent diagnoses of other poisonings were
excluded. The final diagnosis is based on the opinion of a board-certified toxicologist. Patients
who co-ingested other opioids or also had a diagnosis of other poisonings were excluded from the
study. Patient with incomplete data record more than 20% were also excluded from this study.

Variables and Definitions

Using a structured data collection form, we gathered information on multiple parameters.
Demaographic characteristics included gender, age, marital status, and educational level (illiterate,
elementary / high school / university). Clinical and toxicological parameters encompassed the type
of exposure (oral, intravenous, multiple), intent of poisoning was classified as intentional
(suicidal), accidental, or caused by others (intentional or unintentional), substance use history
(including opioids, stimulants, alcohol, cigarettes, and other substances), and clinical outcome (in-
hospital mortality).

Statistical Analysis

Data analysis was performed using SPSS software version 21 for Windows (SPSS Inc., Chicago,
IL, USA). Normally distributed numerical variables were presented as means with standard
deviations, while non-normal variables were reported as medians with interquartile ranges (IQR:
first quartile (Q1) and third quartile (Q3)). Categorical variables were expressed as frequencies
and percentages. The Kolmogorov-Smirnov test and Q-Q plots were used to assess the normality
of distributions. For group comparisons, independent samples t-test was applied to normally
distributed data, and the Mann-Whitney U test was used for non-normal data. Homogeneity of
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variances was evaluated using Levene’s test, and when violated, the Welch test was conducted.
Categorical variables were compared using chi-square tests or Fisher’s exact test when appropriate.
To identify independent predictors of methadone versus tramadol poisoning, binary logistic
regression analysis was performed. Variables with p-values <0.05 in univariate analyses were
entered into the multivariable model. Model adequacy was assessed using the pseudo R? indices
(Cox & Snell R? and Nagelkerke R?). The predictive performance of the model was further
evaluated using the classification table (overall accuracy). In addition, multicollinearity
diagnostics were conducted by examining tolerance values and variance inflation factors (VIF),
ensuring that collinearity among predictors did not bias the regression estimates. Odds ratios (ORs)
with 95% confidence intervals (ClIs) were reported to quantify the strength of associations. All
statistical analyses were conducted using two-tailed tests, with statistical significance set at p<0.05.

Results

A total of 547 cases of opioid toxicity were analyzed, comprising 464 (84.83%) methadone and
83 (15.17%) tramadol cases. Significant demographic and clinical differences were observed
between the two groups (p<0.001).

Table 1 presents the demographic characteristics of methadone and tramadol toxicity patients. The
majority of methadone toxicity cases occurred in males (79.3%), while tramadol cases showed a
more balanced gender distribution with 49.4% female patients (p<0.001). Age distribution varied
significantly between groups (p<0.001), with methadone cases predominantly occurring in middle-
aged adults (40-65 years: 40.2%), while tramadol cases were concentrated in younger adults (20-
40 years: 79.5%). Marital status showed a significant difference between groups (p=0.01), with
methadone cases having a higher proportion of married individuals (56.64% vs 42.17%), while
tramadol cases had a higher proportion of single individuals (57.83% vs 43.36%).

Educational background differed significantly between groups (p<0.001). In both groups, the
majority of patients had under-diploma education or a diploma degree. However, Tramadol cases
showed a higher proportion of college-educated individuals (19.7%) compared to Methadone cases
(6.5%).

Addiction history was more prevalent in methadone cases (71.3%) compared to tramadol cases
(44.6%) (p<0.001). The pattern of substance use varied significantly between groups (p<0.001).
Among those with addiction, smoking was more common in tramadol cases (45.9%), while opioid
use was more prevalent in methadone cases (39.4%). The oral route was the predominant method
of exposure in both groups (>98%), with no significant difference between them (p=0.49).
However, the intention behind poisoning differed significantly (p<0.001). Intentional poisoning
was more common in both group of poisoning cases (79.5% and 58.0% in tramadol and methadone
cases, respectively). While patients with methadone toxicity had a higher prevalence of past
medical history (28.3% vs. 19.3%), criminal history (8.4% vs. 3.6%) and history of psychiatric
disease these differences did not reach statistical significance. Notably, suicide history was
significantly more common in the tramadol group (21.7% vs. 12.7%, p=0.031).

Table 2 presents the comparison between clinical characteristics, management, and outcomes of
patients with methadone and tramadol toxicity.
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The majority of patients in both groups presented with normal consciousness (72.1% in methadone
vs. 85.5% in tramadol, p=0.130). However, more severe alterations in consciousness, including
stupor and coma, were frequent in the methadone group without significantly difference (p>0.05).
The mean Glasgow Coma Scale (GCS) score was significantly lower in the methadone group
(13.75 + 2.52 vs. 14.46 £ 1.70, p=0.014).

Pupillary findings showed significant differences between groups (p<0.001), with myosis being
the predominant finding in methadone toxicity (52.9% vs. 25% in tramadol), while mydriasis was
more prevalent in tramadol toxicity (12.5% vs. 3.8%).

Nausea and vomiting were significantly more common in tramadol toxicity (26.5% vs. 14.7%, p
=0.008). Similarly, abdominal pain was more frequent in the tramadol group (8.4% vs. 2.6%,
p=0.018). No significant difference was observed in terms of neurological examination

Patients with tramadol toxicity presented with significantly higher vital signs compared to the
methadone group, including higher body temperature (37.87 £ 9.12°C vs. 36.95 + 0.33°C,

p=0.029), systolic blood pressure (126.82 = 18.58 vs. 122.21 + 19.45 mmHg, p=0.047), diastolic
blood pressure (80.51 + 13.38 vs. 77.05 + 12.94 mmHg, p=0.027), and heart rate (98.99 + 18.22
vs. 91.50 + 18.08 beats/min, p<0.001). Eight patients with tramadol poisoning were hospitalized
with the chief complaint of seizures; however, no seizures were observed in the methadone
poisoning group (not mentioned in the table).

Significant differences were observed in the management approaches. Activated charcoal
administration (66.3% vs. 24.4%, p<0.001) and gastric lavage (42.2% vs. 9.5%, p<0.001) were
more frequently performed in tramadol toxicity cases. Conversely, antidote administration
(primarily naloxone) was significantly more common in methadone toxicity (68.3% vs. 25.3%,
p<0.001).

No significant difference was observed in ICU admission (p>0.05). The length of hospitalization
was significantly longer in methadone toxicity cases (53.13 + 78.93 vs. 29.01 + 50.99 hours, p
=0.007

There was no significant difference in psychiatric outcomes between groups (p =0.235). The
majority of patients in both groups were discharged. 1.6% of patients died. All deaths occurred in
the methadone group (1.9% of methadone cases), while all tramadol cases recovered completely
(p <0.001).

The logistic regression analysis demonstrated that several variables significantly influenced the
likelihood of being in the tramadol versus methadone group (Table 3). Addiction history was a
strong protective factor: individuals with a prior history of addiction were substantially less likely
to present with tramadol poisoning compared to methadone (OR = 0.32, p < 0.001). Regarding the
type of addiction, smoking showed a very strong association with tramadol poisoning (OR =~ 8.5,
p = 0.002), while polysubstance use indicated a possible increase in odds but did not reach
conventional significance (OR = 3.5, p = 0.072).

Educational level also played a role: those with university education had markedly higher odds of
tramadol poisoning compared to elementary individuals (OR = 6.6, p = 0.002). In contrast, male
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gender was associated with significantly lower odds (OR = 0.35, p = 0.036), suggesting that
females were more likely to be in the tramadol group.

Age showed a marginally significant effect (OR = 0.96, p = 0.073), indicating that with each
additional year of age, the odds of tramadol poisoning slightly decreased. Although this effect did
not reach strict statistical significance, it suggests a possible trend where younger individuals may
be more prone to tramadol-related poisoning (Table 3).

Other variables such as marital status, intention (accidental vs. intentional), and suicide history did
not show significant associations. Overall, the model explained about one-third of the variance
(Nagelkerke Rz = 0.331) and achieved a high classification accuracy of 86.6%, highlighting that
addiction history, type of addiction, education, gender, and possibly age are the most relevant
predictors in distinguishing tramadol from methadone poisoning cases.

Discussion

This study examined the epidemiological patterns of methadone and tramadol toxicity cases at a
tertiary care center in Isfahan, Iran. To the best of our knowledge, this is the first comparative
analysis specifically between methadone and tramadol toxicity patterns conducted in Isfahan, Iran.
Addiction history, type of addiction, education, gender, and possibly age are the most relevant
predictors in distinguishing tramadol from methadone poisoning cases

Our study found a marked gender disparity in methadone toxicity, with males comprising the
majority of cases, while tramadol cases showed a more balanced gender distribution with
significantly lower odds for male gender. This male predominance in methadone toxicity aligns
with previous studies from Iran, particularly those conducted in Isfahan and Tehran. Eizadi-Mood
et al. reported similar gender distributions in their cohort study of methadone toxicity patients in
Isfahan, where males constituted the majority of cases (19). The higher proportion of males in
methadone toxicity cases might be attributed to the greater prevalence of opioid use disorder
among lranian men and their increased access to methadone through maintenance treatment
programs. The concentration of tramadol cases in younger adults may be related to its widespread
prescription for pain management and its potential for misuse, especially in younger populations
seeking non-medical pain relief. Tramadol’s dual mechanism of action as a "weak p-opioid
agonism and inhibition of serotonin and norepinephrine reuptake” may further enhance its abuse
potential among younger individuals(20).

The age distribution in our study showed distinct patterns between the two substances. Tramadol
toxicity predominantly affected younger adults with a marginally significant effect in logistic
regression (OR = 0.96, p = 0.073), indicating that with each additional year of age, the odds of
tramadol poisoning slightly decreased, while methadone toxicity showed a broader age
distribution. This finding is consistent with recent data from Northern Iran, where Ramezanzadeh
et al. reported a mean age of 34.4 years for opioid poisoning cases, with methadone being the most
prevalent type (14). The concentration of tramadol cases in younger age groups may reflect its
status as a commonly prescribed analgesic and its potential for misuse among younger populations,
probably because they take risks and do not know much about its dangers (21). In contrast, older
individuals with opioid dependence are often more engaged with formal treatment service with
methadone(22).
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A significant finding in our study was the higher rate of intentional poisoning in tramadol cases
(79.5%) compared to methadone (58.0%). This pattern parallels findings from Tehran, where
Behnoush et al. documented substantial rates of intentional methadone overdose, though with
different proportions. The higher rate of accidental exposure in methadone cases (39.9%) aligns
with previous research highlighting the risks associated with methadone maintenance therapy and
household exposure. Studies have shown that among methadone exposure cases, approximately
25.5% were patients under surveillance of Methadone maintenance therapy centers, while 34.5%
were non-addicts, indicating significant accidental exposure risks (23). This is particularly
concerning in household settings, where liquid formulations of methadone pose an increased risk
of accidental ingestion, especially among children (24). This misperception, combined with its
relatively easier access of tramadol through outpatient prescriptions or informal markets, may
facilitate its use in intentional self-harm, particularly among younger individuals with
psychological distress(25)

The mortality rate in our study was exclusively associated with methadone toxicity, while all
tramadol cases recovered completely. This finding is particularly noteworthy when compared to
previous studies from Isfahan, where Eizadi-Mood et al. documented varying mortality rates in
methadone toxicity cases (19). The absence of mortality in tramadol cases, despite its frequent
intentional misuse, suggests a relatively better safety profile compared to methadone, though this
should not minimize the potential dangers of tramadol abuse.

The patterns observed in our Isfahan-based study align with broader Iranian epidemiological
trends. A recent Bayesian spatial analysis of illicit-drug-related mortality across Iran identified
Isfahan among provinces with elevated relative risk for drug-related deaths (26), supporting the
representativeness of our findings. Furthermore, national post-mortem toxicology data from the
Iranian Forensic Medicine Organization (2015-2017) reported methadone detection in
approximately 50% of substance-related deaths nationwide (27), consistent with the high burden
of methadone toxicity observed in our tertiary care center. These multi-regional data suggest that
our findings may be generalizable to other Iranian urban centers with similar demographic and
substance use profiles.

Our findings revealed significant differences in educational status between the two groups, with
tramadol cases showing a higher proportion of college-educated individuals compared to
methadone cases. This educational disparity has not been extensively documented in previous
Iranian studies, suggesting a potentially important area for further research regarding the
relationship between educational status and patterns of opioid misuse.

The relationship between educational attainment and overdose mortality deserves deeper
examination in light of international evidence. Although Iranian epidemiological data on education
and opioid mortality are limited, similar socioeconomic gradients have been reported
internationally (28).

The significantly higher prevalence of substance uses disorders among methadone-poisoned
patients compared to tramadol cases in our study can be explained by methadone’s accessibility
patterns. Our findings align with previous research showing that a substantial proportion of
methadone poisoning cases involve individuals with pre-existing substance use disorders, who
obtain the drug through both legitimate Methadone Maintenance Treatment (MMT) programs and
illicit markets. Unlike tramadol, which is primarily prescribed for pain management with stricter
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dispensing controls, methadone's dual availability through MMT centers and illegal markets
creates increased exposure opportunities for individuals with addiction history. This is further
complicated by the timing of poisoning incidents, which often coincide with the initiation of
addiction treatment or withdrawal periods, highlighting the need for enhanced monitoring systems
and stricter controls on methadone distribution while maintaining necessary access for therapeutic
purposes (29, 30).

Nausea and vomiting were significantly higher in the tramadol group in the present study. In
another study on tramadol toxicity patients, 29.9% of the cases experienced nausea which is near
to the observed proportion in our study (26.5%) (31).

In the present study, vital sign values (SBP, DBP, HR, and RR) were lower in the methadone group
compared with the Tramadol group. There is a scarcity of evidence on this comparison in the
previous studies. However, some previous studies have separately reported the vital signs for
Methadone and Tramadol toxicity patients; in a previous cross-sectional study on 390 cases of
Methadone toxicity, the mean £ SD values for SBP, DBP, HR, and RR were 114.14+15.81,
70.04+10.14, 87.5+14.32, and 12.79+4.90, respectively (32). In another study on 75 patients with
Tramadol toxicity, the mean £ SD values for SBP, DBP, HR, and RR were 121.5+14.3, 77.2+10.4,
89.9£16.6, and 15.4+2, respectively(31). The observed values in previous studies are consistently
lower than the values obtained in our study. These differences could originate from the possible
differences in the mean administrated dose by the study samples, different vital sign monitoring
systems, and different demographic and baseline characteristics of the patients in these studies.

Our study has several notable strengths. First, it includes a large sample of methadone and tramadol
toxicity patterns, drawing data from the only referral poisoning center in Isfahan province. This
provides a robust representation of toxicity patterns in this region. Second, our study's comparative
analysis of methadone and tramadol toxicity offers enlightening insights into the distinct
characteristics and outcomes associated with these commonly misused opioids, contributing
valuable information for targeted intervention strategies.

However, several limitations should be considered when interpreting our findings. First, as a
single-center study, our results may not be fully generalizable to other regions of Iran or different
healthcare settings. Second, the retrospective nature of the study means we relied on previously
recorded medical data, which may have led to missing information or documentation
inconsistencies. Another limitation of our study is that, although we performed multivariable
binary logistic regression to adjust for several independent predictors, residual confounding cannot
be fully excluded. For example, the potential interplay between age and addiction history may still
influence the observed associations. In addition, some categorical variables with sparse levels (i.e.,
very few cases in certain categories) were excluded from the regression model to avoid unstable
estimates, which may limit the generalizability of findings. Finally, age was modeled as a
continuous variable rather than categorical, which improves statistical power but may overlook
non-linear effects. Fourth, we could not assess long-term outcomes as our data was limited to in-
hospital periods. Finally, the study's cross-sectional design prevents us from establishing causal
relationships between the identified risk factors and toxicity outcomes.

Conclusion
Our findings demonstrate distinct epidemiological patterns between methadone and tramadol
toxicity cases in Isfahan, Iran. Methadone and tramadol toxicity cases display distinct
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epidemiological patterns, addiction history, type of addiction, education, gender, and possibly age
are the most relevant predictors in distinguishing tramadol from methadone poisoning cases. These
findings suggest the need for differentiated prevention strategies and targeted interventions for
these two types of opioid toxicity, enhanced safety measures and monitoring for methadone
maintenance programs, particularly focusing on accidental exposure prevention, and strengthened
prescription control and awareness programs for tramadol, especially targeting younger adults.
Long-term or multi-center follow-up studies is needed.
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Table 1. Demographic characteristics of patients with Methadone and Tramadol toxicity

Variables Total Methadone | Tramadol P-value
(464) (N =83)
(N=547)
Sex female 137 96 (20.7) 41 <0.001
(25.10) (49.40)
male 410 (74.9) | 368(79.3) 42
(50.60)
Age (year) <20 61 (11.20) | 52 (11.30) | 9(10.80) <0.001
20-40 239 173 66

(44.00) | (37.60) | (79.50)

40-65 | 191(35.20) 185 6 (7.20)
(40.20)

> 65 52 (9.60) | 50 (10.90) | 2 (2.40)

Marital status Single 247 199 48 0.015
(45.57) (43.36) (57.83)
Married 295 260 35
(54.43) (56.64) (42.17)
Education Iliterate 30 (6.10) 29 (7.00) | 1(1.30) <0.001
Elementary 256 224 32

(52.00) (53.80) | (42.10)
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High 164 136 28
school (33.30) (32.70) (36.80)
University | 42 (8.50) | 27 (6.50) 15
(19.70)
Addiction type | Stimulant | 12 (3.30) 11 (3.3) 1(2.7) <0.001
Opioid 134 30 (39.40) | 4(10.80)
(36.50)
Smoking | 62 (16.90) | 45 (13.60) 17
(45.90)
Others 22 (6.00) | 21(6.40) | 1(2.70)
drugs
Poly- 132 1.9 (36.10) 13
substance (36.00) (35.10)
Exposure route Oral 540 458 82 0.49
(99.30) (99.30) (98.80)
multiple 2 (0.40) 2 (0.04) 0 (0)
Addiction history(yes) 367 330 37 <0.001
(61.20) (71.30) (44.60)

Past medical history(yes) 147 (26.9) | 131 (28.3) | 16 (19.3) 0.088
Psychiatric history(yes) 109 (20) 94 (20.3) | 15(18.1) 0.640
Self-harm history (yes) 32 (5.9) 28 (6) 4 (4.8) 0.661

Criminal history(yes) 42 (7.7) 39 (8.4) 3(3.6) 0.130
Suicide history(yes) 77 (14.1) | 59 (12.7) | 18(21.7) 0.031
Intention Accidental 200 183 17 <0.001

(36.90) (39.90) (20.50)
Caused by | 10 (1.80) 10 (2.20) 0(0)
others
Intentional 332 286 66
(61.30) (58.00) (79.50)
Number of previous 1.71+£1.11 179+ 1.44 + 0.596
suicides attempted 1.29 0.62
1(1-2)
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The data are presented as mean +SD for normality distributed continuous data and mean £SD along with
median (IQR) for non-normal data or number (percent) for categorical variables. Independent samples t-
test or non-parametric Mann-Whitney U, chi-square / Fisher's exact test was used for analysis where
appropriate. statistical significance set at P<0.05.

Table 2. Clinical manifestations and treatments modalities of patients with Methadone and

Tramadol toxicity

Total Methadone (N | Tramadol (N | p-value
= 464) =83)
(N=547)
Consciousness Alert 405 (74.2) 334 (72.1) 71
. (85.5)
Confusion 39 (7.1) 35 (7.6)
Lethargy 47 (8.6) 41 (8.9)
Obtundation 18 (3.3) 17 (3.7)
Stupor 28 (5.1) 27 (5.8)
Coma 9(1.6) 9 (1.9
GCS 13.86 +2.42 13.75+252 | 1446+1.70 | 0.014
Nausea or vomiting 90 (16.5) 68 (14.7) 22 (26.5) 0.008
Pupil size Normal 246 (46.2) 196 (36.8) 50
62.5
Myosis 259 (48.7) 239 (52.9) (62.3)
Mydriasis 27 (5.1) 17 (3.8)
Pupil Reflex 542 (99.3) 459 (99.1) 83 (100) 0.395
Abnormal Lung 29 (5.3) 28 (6) 1(1.2) 0.070
auscultation
Abnormal Heart 55 (10.1) 42 (9.1) 13 (15.7) 0.066
auscultation
Temperature 37.09 £ 3.57 36.95+0.33 | 37.87+9.12 | 0.029




SBP (mmHg) 122.90 £ 19.38 122.21 + 126.82 + 0.047
19.45 18.58
DBP (mmHg) 7757+13.06 | 77.05+12.94 80.51 + 0.027
13.38
Heart rate 92.64 +£18.28 | 91.50 +18.08 98.99 + <0.001
18.22
Respiratory rate 16.58 + 6.60 16.54+7.10 | 16.76 +2.35 | 0.785
O2 saturation 90.48 +34.81 | 89.82+37.70 | 94.17+5.14 | <0.001
93(85-96) 92(82-69) 95(94-97)
Hospitalization length 49.47+7581 | 53.13+78.93 29.01 <0.001
(hours) 50.99
24(15-43) 28(16-49)
18(12-27)
Activated Charcoal 165 (30.9) 110 (24.4) 55 (66.3) <0.001
Gastric Lavage 78 (14.6) 43 (9.5) 35 (42.2) <0.001
Antidote administration 337 (61.7) 316 (68.3) 21 (25.3) <0.001
Endotracheal Intubation 26 (4.8) 21 (4.5) 5 (6) 0.558
Outcome Recovery 495 (98.40) 420 (98.10) 75 (100) <0.001
mortality 8 (1.60) 8 (1.90) 0(0)

Glasgow Coma Scale (GCS), Systolic blood pressure (SBP), Diastolic blood pressure (DBP)

The data are presented as mean +SD for normality distributed continuous data and mean +SD along with
median (IQR) for non-normal data or number (percent) for categorical variables. Independent samples t-
test or non-parametric Mann-Whitney U, chi-square / Fisher's exact test was used for analysis where
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appropriate. statistical significance set at P<0.05.
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Table 3. Independent predictors of methadone and tramadol poisoning: Logistic regression

results
Variable OR 95% CI for OR p-value
Addiction history (Addict) 0.324 0.201-0.523 <0.001
Type of addiction (Smoking) 8.470 2.124 — 33.782 0.002
Type of addiction (Polysubstance) 3.494 0.894 — 13.653 0.072
Marital status (Married) 1.169 0.351 - 3.900 0.799
Intention 1.395 0.482 - 4.034 0.539
Education level (High school) 1.159 0.442 - 3.039 0.764
Education level (University) 6.636 1.954 — 22.532 0.002
Gender (Male) 0.349 0.130 - 0.935 0.036
Suicide history (Yes) 1.423 0.440 — 4.602 0.556
Age 0.959 0.917 — 1.004 0.073

Odds ratio (OR), Confidence interval (Cl)

51




v

VY

'Y
V¢
Yo

1

ARY%
YA
Y4
A\l
Y

B : o ylous allio

Baseline Characteristics and Clinical Findings in the Different Sexes and Age groups of Patients
with Methadone Poisoning: A Reglstry-based Study

CLLADS UNVEAT] * 5NN X U XNOrune ManCngRs

ScholarOne Manuscriphs™ rokhsawreh Meamar v Instructions & Formms Help  Log Out

Substance Use Taylot & Francis
& Misuse @ Jriae

"WIW

Authot Dashbosed

Author Dasiboard Manuscripts with Decisions

1 Manuscripts with Decisions >

ACTION STATUS 0 NTLE SUBMITTED DECISIONED

Abstract
Background

Methadone is a widely used synthetic opioid for managing severe pain and treating opioid use disorder.
However, its misuse has led to significant cases of poisoning and related complications. The main aim of
this study is to investigate baseline characteristics and clinical findings of methadone poisoning subjects in
different sexes and age groups. We also use adjusted multiple regression to find predictors of ICU
admission.

Method

This retrospective cross-sectional study was conducted at a referral poisoning center in central Iran. The
study covered admissions from May 2023 to May 2024 retrieved from the data registry of a referral
poisoning center in central Iran.

Results

463 patients were included. The study population predominantly consisted of males (79.2%) with a mean
age of 41.7 = 17.5 years. Men were older (P value < 0.001). Addiction history was present in 71.2% of
patients, significantly higher among men and older age groups (P value < 0.001). Intentional poisoning was
more common among females (P value = 0.033) and younger age groups (P value < 0.001). Women had
higher incidences of nausea and vomiting (P value < 0.001) and abdominal pain (P value < 0.001). Eight
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of the patients died eventually. The duration of hospitalization (P value = 0.011) and rate of ICU care on
admission (P value = 0.016) were higher in men. Positive past medical history, intubation, age older than
65, and male sex were the statistically significant predictors of ICU admission in adjusted multiple logistic
regression.

Key words
Methadone, Poisoning, Toxicity, Age, Sex, Opioids, Gender

Introduction

Opioids are still one of the frequently used medications in cancerous pain and severe non-cancerous pain
management(1). Chronic use of opioids is associated with high risks of opioid use disorders(OUD) (1). In
most of the studies done on OUD in chronic pain, the rates of misuse and addiction averaged between 21%
to 29% and 8% to 12%, respectively(2). In the US, various policies have addressed this issue and OUD has
stabilized and slightly declined recently, but it's still a public health challenge (1,3,4). OUD is estimated to
affect 6.7 — 7.6 million US adults and adolescents(4). In Iran, opioids are the leading abused illicit drugs
and the leading cause of drug dependency(5). Their 12-month drug abuse prevalence estimation in the
general population is 0.28% (95% CI: 0.14-0.43)(5).

Methadone is a synthetic opioid that primarily stimulates mu-receptors(6). Methadone is a widely used
opioid for severe pain management(7). It's also one of the common medications used in agonist maintenance
therapy, which is the treatment of choice in OUD(8). Although methadone is safer than many other opioids,
its availability due to medical applications, made methadone abuse and poisoning one of the major health
problems(9). Although death by other synthetic opioids has become more prevalent than methadone in the
United States, methadone is still a common substance that causes hospitalization and death in some other
countries, including Iran(10,11). In a registry-based study in Denmark, methadone was responsible for
71.4% of total deaths with drug overdose(12). A meta-analysis study estimated that the nonprescribed
methadone use in the last year was 2.7% (95%CI: 0.9-5.4) and 0.1% (95%CI: 0.03-0.2), respectively, in
men and women of Iran's general population(9). Methadone was responsible for 10.4% and 16.0% of acute
poisonings in adults and children, respectively.

Many studies investigate the characteristics and clinical findings of patients hospitalized with methadone
poisoning (13-21). In a survey of methadone hospitalized exposure based on the American College of
Medical Toxicology’s Toxicology Investigators Consortium case registry from 2010 to 2017, 60.2% of
patients were male(19). The mean + SD of age was 41.9 + 16.6. 79.5 % of subjects in this study were
poisoned intentionally. Decreased levels of consciousness and respiratory depression were the most
frequently observed clinical findings. In a study on the outcome of patients with methadone poisoning in
Iran, the age was significantly different between recovered and deceased subjects(13). Most of the subjects
were male, like in other studies, but sex had no significant effect on the outcome. All deceased subjects (42
patients) and 77.4 % of the included subjects (433 patients) had a positive addiction history. According to
the National Drug Related Death Index in Ireland, 78% of patients who died from methadone poisoning in
2012 and 2013 were male(21). More than 40% of subjects were between 25 and 35 years old. 96.3% of
subjects had a history of mental illness, and 15.9% of subjects had a recorded history of overdose.

To our knowledge, no comprehensive study has evaluated patients' primary clinical findings and baseline
characteristics in different age groups and sexes. The primary aim of this article is to describe the baseline
characteristics and clinical findings of patients hospitalized with a diagnosis of methadone poisoning and
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evaluate the differences between different age groups and sexes. We also investigate the possible predictors
of ICU admission in the primary evaluation of patients with methadone poisoning.

Method

Study design

This retrospective cross-sectional study was performed at the Poisoning Emergency of [BLINDED], the
only poisoning referral center in [BLINDED], and the largest in [BLINDED]. The data was retrieved
through the hospital data registry and records of patients admitted with methadone poisoning from 2023
May 5th to 2024 May 5th. The study protocol was approved by the institutional ethical committee (ethical
code: IR.MUI.MED.REC.1400.097).

Inclusion criteria

The inclusion criteria were patients admitted to the toxicology emergency of [BLINDED] with self-report
of methadone abuse or report of companions or relatives if the patient is unconscious. The final diagnosis
is based on the opinion of a board-certified toxicologist. Patients who co-ingested other opioids with
methadone or also had a diagnosis of other poisonings were excluded from the study.

Data collection

The following data was extracted: age, gender, history of addiction, type of addiction, history of psychiatric
disorder, history of receiving psychiatric treatment, intention, criminal conviction record, self-harm history,
marital status, educational level, level of consciousness, self-harm sign, heart auscultation, lung
auscultation, nausea or vomiting, abdominal pain, plantar reflex, pupil size, pupillary light reflex, deep
tendon reflex, vital signs, intubation or need for intubation on admission, need of ICU care on admission,
length of hospitalization and outcome. Patients discharged from the hospital or moved to other wards with
stable conditions are considered recovered. Patients who left the hospital with personal consent were
excluded from the outcome analysis. All reported history and physical exam findings are based on the
admission time.

Statical analysis

The data was entered in Statistical Package for Social Sciences (SPSS) version 16. Descriptive analysis was
performed for all variables in total, each sex, and each age group. Numerical variables were reported with
mean = standard deviation (SD) and categorical variables were reported by frequency and percentage. In
the analytical step, the difference between genders and age groups was analyzed with the independent t-test
for numerical and the chi-square test for categorical variables. Fisher's exact test was used instead of chi-
square if more than 20% of cells had an expected value less than five in the cross-tab. Adjusted multiple
logistic regression was used to find predictors of ICU admission. The odds ratio (OR) and 95 % confidence
interval (CI) were used to show the effect size of variables in outcome prediction.
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Results

Of the 789 patients admitted for methadone poisoning, 463 met the inclusion criteria for this study. Most
of the patients were male (79.3%). The average age of the patients was 41.7 £ 17.5 years. Table 1 shows
the epidemiological and taxological characteristics and past medical histories of the study population of
each sex. Age, intention, criminal conviction, addiction history, type of addiction, and duration of
hospitalization were significantly different between males and females. Men were older than women. Most
of the subjects (60.8%) did not have diploma degrees. Most of the patients were poisoned intentionally in
both sex groups. The intentional poisoning rate was significantly higher in women. The addiction rate and
criminal conviction rate were higher in men. Opioids were the most abused substance in both sexes.
Hospitalization duration was higher in men.

Table 2 presents epidemiological and taxological characteristics and past medical histories in different age
groups. Gender, criminal conviction record, intention, addiction history, suicide history, and past medical
history were statistically different between various age groups. Men were more prevalent in all age groups
except patients younger than 20. The criminal conviction rate was highest in adults between 20 to 40 years
old. Intentional poisoning was higher in younger subjects. The addiction rate was higher among older age
groups. Suicide history was highest in patients younger than 20 years old. Past medical history was higher
in older age groups.

Table 3 describes the initial clinical findings and outcomes of patients of each sex. Temperature, self-harm
signs, nausea or vomiting, abdominal pain, receiving lavage and charcoal therapy, and ICU admission were
statistically significantly different between males and females. Nausea or vomiting and abdominal pain
were more common in women. Women were more likely to receive gastric lavage and activated charcoal
therapy. ICU admission was higher for men. Eight of the patients died eventually. All of them were male,
but the difference between males and females was not statistically significant (P value = 0.367).

Table 4 presents the clinical findings and outcomes of patients in each age group. Diastolic blood pressure,
heart rate, abnormal lung auscultation, nausea or vomiting, ICU admission rate, and mortality were
significantly different between different age groups. Diastolic blood pressure was lower among younger
patients; however, systolic blood pressure was not significantly different between age groups. Heart rate
was higher in younger patients. Abnormal lung auscultation was most frequent in patients over 65 years of
age. Patients younger than 20 years old reported nausea or vomiting more frequently. They also received
gastric lavage and active charcoal treatment more than the other groups. ICU admission rate and mortality
were higher in older patients.

Adjusted multiple regression demonstrated that ICU admission was significantly associated with intubation,
male sex, age group of more than 65 years, and presence of past medical history (Table 5). A history of past
medical conditions increased the odds of ICU admission, with an odds ratio (OR) of 2.303 (95% CI: 1.061,
5.000). Intubation was the strongest predictor, with an OR of 75.599 (95% CI: 18.740, 304.971). Male
gender was also associated with higher ICU admission odds than females (OR: 3.625, 95% CI: 1.039,
12.645). Individuals over 65 years had higher odds of ICU admission than patients younger than 20 (OR:
16.808, 95% ClI: 1.304, 216.598), while other age groups did not show statistically significant associations.

Discussion

We performed a retrospective registry study to investigate the population characteristics in different age
and sex groups in patients hospitalized with methadone poisoning. Our study showed that most of the
patients admitted with methadone toxicity are men, which is similar to previous studies in Iran and other
countries (17,19,22). This may be because methadone abuse is more prevalent among men and most of the
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patients receiving methadone maintenance therapy are male (9,23,24). Also, in our study population,
addiction history was higher for men. Adults between 40 to 65 years old had the highest prevalence
compared to other age groups. Men were older in our study. Some previous research showed that men are
significantly older in opioid-dependent subjects (25,26). In our study, 6.5% of subjects had college degrees,
while in the latest national census in Iran, more than 12% of the general population had college degrees
(27). This could hypothesize that academic education is a protective factor for methadone poisoning.
Women were more likely to be poisoned intentionally. Previous studies have indicated that the suicide
attempt rate is higher in women (28,29). Acting out suicide is a possible cause of intentional poisoning,
especially in women (30). However, the subjects with Intentional methadone poisoning were mostly male,
which is probably due to the greater availability of methadone among men. The intentional poisoning and
past suicide history rates were both higher in younger age groups. Although the suicide rate is higher in
older age groups in developed countries (31), the average age of suicide is younger in Iran(32). The
prevalence of psychiatric disorders is estimated to be about 25% to 31% in Iran (33). As methadone
poisoning is mostly a result of suicidal, self-harming, or risky behaviors, we expected a higher rate of
psychiatric disorders in our study population. However, 19.5% of our study population had positive
psychiatric disorders. This could be due to our study method limitation that only patients previously
diagnosed with psychiatric disorders by a psychiatrist were identified and we did not identify possible
psychiatric patients who were yet undiagnosed and had not visited a psychiatrist.

In our study, miosis was the most frequent abnormal clinical finding, followed by an abnormal level of
consciousness. In another study conducted in Iran, the rate of miosis, comatose, and less severe impaired
level of consciousness (GCS: 8-13) were 46.49, 19.74, and 44.93, respectively (14). Nausea and vomiting
were higher in women and younger individuals. The reason behind this difference could be due to the higher
rate of past abuse history in men and older subjects, resulting in tolerance to methadone. In a study about
methadone poisoning in children, 69.0% of subjects presented with vomiting, making it the most frequent
clinical finding after decreased level of consciousness and miosis (34). A higher incidence of psychosomatic
disorders in women (35) suggests psychological factors could be a possible reason for higher nausea,
vomiting, and abdominal pain in women.

In multiple adjusted regression, male gender, intubation, past medical history, and older age groups were
associated with a higher risk of ICU care admission. Previous studies indicate that older age, intubation,
and positive past medical history are associated with higher mortality (13,36). There was no significant
association between male gender and outcome in previous studies (13,13,36,37). Methadone is metabolized
predominantly by CYP2B6 and CYP3A4 in P450 cytochromes (38), which both have higher liver
expression in women (39,40). There is no consensus on the effects of sex on the pharmacodynamics and
pharmacokinetics of methadone(41). One study suggested that men could be more prone to QTc
prolongation in patients receiving low doses (42). However, this finding is not consistent in the
literature(43). One possible covariate resulting in higher ICU admission in men could be the dose of
consumed methadone. Our registry database did not include the exact dose of ingested methadone and
laboratory tests to report the serum concentration of methadone on admission. More studies are
recommended for a better understanding of the effect of sex on the pharmacodynamics and
pharmacokinetics of methadone and methadone toxicity outcome. Addiction history was significantly
higher in deceased subjects compared to recovered ones in a previous study(13). However, we did not find
addiction as a predictor for ICU admission.

Conclusion
We conducted a retrospective registry-based study on the baseline characteristics, clinical findings, and
outcome of methadone poisoning in different age groups and sex groups. The risk of ICU admission and
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mortality is higher in the older age groups. All of the 8 mortality subjects were male, yet the difference was
statistically insignificant. Intubation, male gender, and presence of chronic disease in past medical history
were predictors of ICU admission in multiple logistic regression. More studies with larger sample sizes and
considering more covariates, such as dosage of ingested methadone and methadone serum level, are
suggested to find the effect of sex on the pharmacodynamic, pharmacokinetic, risk of mortality, and risk of
ICU admission in patients with methadone poisoning.
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Table 6 - evaluation of baseline, past medical, and epidemiologic characteristics in different sexes

Female Male Total P values
Patient count in each group 96 367 463
Age 315+175 443 +£16.5 417175 <0.001
Marital status Single 42 (44.2%) | 141(38.7%) | 183(39.9%) | 0.104
Married 47 (49.5%) | 213 (58.5%) | 260 (56.6%)
Divorced 5 (5.3%) 6 (1.6%) 11 (2.4%)
Widow 1(1.1%) 4 (1.1%) 5 (1.1%)
Educational level | Illiterate 8 (9.1%) 21 (6.4%) 29 (7.0%) 0.138
Under diploma 39 (44.3%) | 185 (56.4%) | 224 (53.8%)
Diploma 32(36.4%) | 104 (31.7%) | 136 (32.7%)
Collage education 9 (10.2%) 18 (5.5%) 27 (6.5%)
Criminal Positive 2 (2.1%) 37 (10.1%) | 39 (8.4%) 0.012
conviction record
Negative 94 (97.9%) 330(89.9%) | 424 (91.6%)
Route of | oral 94 (98.9%) | 364 (99.5%) | 458 (99.3%) | 0.240
exposure
Multiple exposure 0 (0.0%) 2 (0.5%) 2 (0.4%)
Unknown 1(1.1%) 0 (0.0%) 1 (0.2%)
intention Accidental 28 (29.5%) 155 (42.6%) | 183(39.9%) | 0.033
Induced 1(1.1%) 9 (2.5%) 10 (2.2%)
Intentional 66 (69.5%) 200 (54.9%) | 266 (58%)
Addiction history | Addicted 38 (39.6%) 292 (79.6%) | 330(71.2%) | <0.001
Not addicted 58 (63.4%) | 75(20.4%) | 133 (28.2%)
Type of addiction | Stimulants 0 (0.0%) 11 (3.8%) 11 (3.3%) FERA)
Opioids 17 (44.7%) | 113 (38.7%) | 130 (39.4%)
Smoking 12 (31.6%) 33 (11.3%) 45 (13.6%)
Others @ 2 (5.3%) 19 (6.5%) 21 (6.4%)
Polysubstance 7 (18.4%) 112 (38.4%) | 119 (36.1%)
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Unknown 0 (0.0%) 4 (1.4%) 4 (1.2%)
Psychiatric Positive 15 (15.6%) 74 (20.2%) 89 (19.2%) |0.315
disorder history
Negative 81 (84.4%) 293 (79.8%) | 374 (80.8%)
Visiting Yes 7 (7.3%) 48 (13.1%) 55 (11.9%) 0.119
psychiatrist
No 89 (92.7%) 319 (86.9%) | 408 (88.1%)
Suicide history Positive 17 (17.7%) 42 (11.4%) 59 (12.7%) 0.101
Negative 79 (82.3%) 325 (90.6%) | 403 (81.3%)
Self-harm history | Positive 6 (6.3%) 22 (6.0%) 28 (6.0%) 0.926
Negative 90 (93.7%) 345 (94.0%) | 425 (94.0%)
Past medical | Positive 20 (20.8%) 111 (30.2%) | 131 (28.3%) | 0.068
history
Negative 76 (79.2%) 256 (69.8%) | 332 (71.7%)
Hospitalization duration (hours) 34.6 +30.0 57.4+85.7 52.8+78.2 0.011

The results are shown with frequency (percentage in the column group) for categorical variables
and mean £ SD for numerical variables. “: addiction to any other substance not listed or any other

drugs

Table 2 - evaluation of baseline, past medical, and epidemiologic characteristics in different age

group

<20 years 20— 40 years | 40 — 65 years | >65 years P values
Patient count in each group 52 173 185 50
gender Male 23 (44.2%) | 131 (75.7%) | 169 (91.4%) | 42 (84.0%) | <0.001
Female 29 (55.8%) | 42 (24.3%) | 16 (8.6%) 8 (16.0%)
Marital status Single 50 (96.2%) | 102 (60.0%) | 28 (15.2%) 2 (4.0%) -
Married 2 (3.8%) 63 (37.1%) | 147 (79.9%) | 46 (92.0%)
Divorced 0 (0.0%) 5 (2.9%) 6 (3.3%) 0 (0.0%)
Widow 0 (0.0%) 0 (0.0%) 3(1.6%) 2 (4.0%)
Hliteracy 4 (8.2%) 7 (4.3%) 13 (8.0%) 5(12.2%) | -

62




Educational Under 31 (63.3%) | 72 (44.7%) 101 (62.3%) | 20 (48.8%)
level diploma
Diploma 12 (24.5%) | 66 (41.0%) 41 (25.3%) 14 (34.1%)
Collage 2 (4.1%) 16 (9.9%) 7 (4.3%) 2 (4.9%)
education
Criminal Positive 0 (0.0%) 23 (13.3%) 15 (8.1%) 1 (2.0%) 0.003
conviction
record Negative 52 (100.0%) | 150 (86.7%) | 170 (91.9%) | 49 (98.0%)
Rout of | oral 50 (100.0%) | 171 (98.8%) | 184 (99.5%) | 50 (100.0%) | 0.877
exposure
Multiple 0 (0.0%) 1 (0.6%) 1 (0.5%) 0 (0.0%)
Unknown 0 (0.0%) 1 (0.6%) 0 (0.0%) 0 (0.0%)
intention Accidental 15 (30.0%) | 47 (27.3%) 90 (48.9%) 30 (60.0%) | <0.001
Induced 0 (0.0%) 5 (2.9%) 4 (2.2%) 1 (2.0%)
Intentional 35 (70.0%) | 120 (69.8%) | 90 (48.9%) 19 (38.0%)
Addiction Addicted 19 (36.5%) | 120 (69.4%) | 149 (80.5%) | 40 (80.0%) | <0.001
history
Not addicted | 33 (63.5%) | 53 (30.6%) 36 (19.5%) 10 (20.0%)
Type of | Stimulants 2 (10.5%) 7 (5.8%) 2 (1.3%) 0 (0.0%) -
addiction
Opioids 0 (0.0%) 36 (30.0%) 72 (48.3%) 22 (55.0%)
Smoking 9 (47.4%) 20 (16.7%) 14 (9.4%) 1 (2.5%)
Others @ 0 (0.0%) 8 (6.7%) 10 (6.7%) 2 (5.0%)
Polysubstance | 8 (42.1%) 48 (40.0%) 48 (32.2%) 15 (37.5%)
Unknown 0 (0.0%) 1 (0.8%) 3 (2.0%) 0 (0.0%)
Psychiatric Positive 6 (11.5%) 24 (24.3%) 39 (21.1%) 6 (12.0%) 0.095
disorder history
Negative 46 (88.5%) | 131 (75.7%) | 146 (78.9%) | 44 (88.0%)
Visiting Yes 5 (9.6%) 23 (13.3%) 24 (13.0%) 3 (6.0%) 0.488
psychiatrist
No 47 (90.4%) | 150 (86.7%) | 161 (87.0%) | 47 (94.0%)
Suicide history | Positive 11 (21.2%) | 29 (16.8%) 18 (9.7%) 1 (2.0%) 0.006
Negative 41 (78.8%) | 144 (83.2%) | 167 (90.3%) | 49 (98.0%)
Positive 4 (7.7%) 19 (11.0%) 5 (2.7%) 0 (0.0%) 0.002

63




Self-harm Negative 48 (92.3%) | 154 (89.0%) | 180 (97.3%) | 50 (100.0%)
history
Past medical | Positive 11(21.2%) | 19 (11.0%) 73 (39.5%) 28 (56.0%) | <0.001
history
Negative 41 (78.8%) | 154 (89.0%) | 112 (60.5%) | 22 (44.0%)

The results are shown with frequency (percentage in the column group) for categorical variables
and mean £+ SD for numerical variables. “: addiction to any other substance not listed or any other
drugs *: statically significant

Table 3 - evaluation of clinical findings on admission and outcome in different sexes

Female Male Total P values

Systolic blood pressure 120.0+15.1 122.7+204 |1221+195 |0.236
Diastolic blood pressure 75.9+10.2 77.2+135 77.0+£129 |0.358
Temperature 36.88 £ 0.28 36.97+0.35 |36.95+0.34 | 0.035
Heart rate 88.7+16.0 92.1+185 91.4+18.0 0.092
Respiratory rate 15543 16.5+5.9 16.3+5.6 0.113
Level of | Awake 73 (76%) 261 (71.1%) | 334 (72.1%) | 0.366
consciousness

Confused 6 (6.3%) 29 (7.9%) 35 (7.6%)

Lethargic 7 (7.3%) 34 (9.3%) 41 (8.9%)

Obtundation 5 (5.2%) 12 (3.3%) 17 (3.7%)

Stuporous 2 (2.1%) 25 (6.8%) 27 (5.8%)

Comatose 3 (3.1%) 6 (1.6%) 9 (1.9%)
heart auscultation | Abnormal 10 (10.4%) 32 (8.7%) 42 (9.1%) 0.606

Normal 86 (89.6%) 335(91.3%) | 441 (90.1%)
lung auscultation | Abnormal 2 (2.1%) 26 (7.1%) 28 (6.0%) 0.067

normal 94 (97.9%) 341 (92.9%) | 435 (94.0%)
Naus_e_a or | Positive 28 (29.2%) 40 (10.9%) 68 (14.7%) <0.001
vomiting

Negative 68 (70.8%) 327 (89.1%) | 395 (85.3%)
Abdominal pain | Positive 8 (8.3%) 6 (1.6%) 14 (3.0%) <0.001

Negative 88 (91.7%) 361 (98.4%) | 449 (7.0%)
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Pupil’s size Normal 44 (46.8%) 152 (42.5%) | 196 (43.4%) | 0.438
Miosis 45 (47.9%) 194 (54.2%) | 239 (52.9%)
Mydriasis 5 (5.3%) 12 (3.4%) 17 (3.8%)
Pupillary  light | Positive 94 (97.9%) 365 (99.5 %) | 459 (99.1%) | 0.192
reflex Negative 2 (2.1%) 2 (0.5%) 4 (0.9%)
Deep tendon | Normal 95 (99.0%) 362 (98.6%) | 457 (98.7%) | 1.000
reflex Decreased 1 (1.0%) 5 (1.4%) 6 (1.3%)
Plantar reflex Extension 0 (0.0%) 8 (2.2%) 8 (1.7%) 0.293
No response 5 (5.2%) 14 (3.8 %) 19 (4.1 %)
Flexion 91 (94.8%) 345 (94%) 436 (94.2%)
Gastric lavage Received 18 (19.4%) 25 (7.0%) 43 (9.5%) <0.001
Did not received | 75 (80.6%) 333(93.0%) | 408 (90.5%)
Active charcoal Received 32 (34.4%) 78 (21.8%) 110 (24.4%) | 0.012
Did not received | 61 (65.6%) 280 (78.2%) | 341 (75.6%)
Intubation  on | Positive 2 (2.1 %) 19 (5.2%) 21 (4.5%) 0.195
admission
Negative 94 (97.9%) 348 (94.8%) | 442 (95.5%)
ICU care on | Positive 4 (4.2%) 47 (12.8%) |51 (11.0%) | 0.016
admission
Negative 92 (95.9%) 320 (87.2%) | 412 (99.0%)
Outcome Recovery 86 (100.0%) 334 (97.7%) | 420 (98.1%) | 0.367
Mortality 0 (0.0%) 8 (2.3%) 8 (1.9%)
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Table 4 -evaluation of clinical findings on admission and outcome in different age groups

<20 years 20— 40 years | 40 — 65 years | >65 years P values

Systolic blood pressure 118.0+19.7 | 122.7+ 174 | 122.6 £ 20.5 124.7+23.1 | 0.153
Diastolic blood pressure 728+116 |77.7+121 775+14.7 76.2+14.5 | 0.029
Temperature 36.91+0.27 | 36.95+0.27 | 36.95+0.41 | 37.02+£0.27 | 0.356
Heart rate 97.1+16.3 |93.7+18.0 89.1+18.8 89.3+19.0 | <0.001
Respiratory rate 18.2+£10.6 |16.1+3.4 17.4£9.6 169178 0.070
Level of | Normal 45 (86.5%) | 125 (72.3%) | 132 (71.4%) | 31 (62.0%) | -
consciousness

Confusion 2 (1.9%) 11 (6.4%) 16 (8.6%) 6 (12.0%)

lethargy 3(5.8%) 15 (8.7%) 14 (7.6%) 8 (16.0%)

Obtundation 1(1.9%) 6 (3.5%) 8 (4.3%) 2 (4.0%)

Stupor 2 (3.8%) 10 (5.8%) 13 (7.0%) 2 (4.0%)

Coma 0 (0.0%) 6 (3.5%) 2 (1.1%) 1 (2.0%)
heart Abnormal 6 (11.5%) 19 (11.0%) 10 (5.6%) 7 (14.0%) 0.133
auscultation

Normal 46 (88.5%) | 154 (89.0%) | 175 (94.4%) | 43 (86.0%)
lung Abnormal 4 (7.7%) 5(2.9%) 12 (6.5%) 7 (14.0%) | 0.026
auscultation

normal 48 (92.3%) | 168 (97.1%) | 173(93.5%) | 43 (86.0%)
Nausea  or | Positive 15 (28.8%) | 22 (12.7%) | 27 (14.6%) 4 (8.0%) 0.014
vomiting Negative 37 (71.2%) | 151(87.3%) | 158 (85.4%) | 46 (92.0%)
Abdominal Positive 5 (9.6%) 3 (1.7%) 5 (2.7%) 1 (2.0%) 0.057
Pamn Negative 47 (90.4%) | 170(98.3%) | 180 (97.3%) | 49 (98.0%)
Pupil’ssize | Normal 22 (42.3%) | 66 (39.1%) | 82 (45.8%) 25 (51.0%) | 0.729

Miosis 28 (53.8%) | 97 (57.4%) 89 (49.7%) 23 (46.9%)

Mydriasis 2 (3.8%) 6 (3.6%) 8 (4.5%) 1 (2.0%)
Pupillary light | Positive 52 (100.0%) | 170 (98.3%) | 185 (100.0%) | 49 (98.0%) | 0.165
reflex Negative 0 (0.0%) 3(1.7%) 0 (0.0%) 1 (2.0%)
Deep tendon | Normal 52 (100.0%) | 171 (98.8%) | 182 (98.4%) | 49 (98.0%) | 0.789
reflex Decreased 0 (0.0%) 2 (1.2%) 3 (1.6%) 1 (2.0%)
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Plantar reflex | Extension 0 (0.0%) 2 (1.2%) 6 (3.2%) 0 (0.0%) 0.344

No response 2 (3.8%) 7 (4.0%) 6 (3.2%) 4 (8.0%)
Flexion 50 (96.2%) | 164 (94.8%) | 173 (93.5%) | 46 (92.0%)
Gastric lavage | Received 14 (27.5%) | 21 (12.5%) 4 (2.2%) 4 (8.7%) <0.001

Didn’t received | 37 (72.5%) | 147 (87.5%) | 179 (97.8%) | 42 (91.3%)

Active Received 21 (41.2%) | 50 (29.8%) 27 (14.8%) 11 (23.9%) | <0.001
charcoal

Didn’t received | 30 (58.8%) | 118 (70.2%) | 156 (85.2%) | 35 (76.1%)

Intubation on | Positive 1(1.9%) | 6(3.5%) 9 (4.9%) 5(10.0%) | 0.192
admission
Negative 51(98.1%) | 167 (96.5%) | 176 95.1%) | 45 (90.0%)
ICU care on | Positive 1(1.9%) | 17 (9.8%) 21 (11.4%) | 12 (24.0%) | 0.004
admission
Negative 51(98.1%) | 156 (90.2%) | 164 (88.6%) | 38 (76.0%)
Out-come Recovery 44 (100.0%) | 163 (100.0%) | 172 (98.9%) 39 (86.7%) | <0.001
mortality 0(0.0%) | 0(0.0%) 2 (1.1%) 6 (13.3%)
\
) The results are shown with frequency (percentage in the column group) for categorical variables and mean + SD for numerical
Y variables. *: statically significant
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Table 5 - Multiple regression for prediction of ICU admission

Odds ratio (95% confidence interval) P value
Addiction history 0.460 (0.201, 0.1053) 0.066
Past medical history 2.303 (1.061, 5.000) 0.035
Intubation 75.599 (18.740, 304.971) <0.001
Gender Male 3.625 (1.039, 12.645) 0.043
Female (1) -
Age group > 65 years 16.808 (1.304, 216.598) 0.030
45- 65 years 7.591 (0.639, 90.157) 0.108
20 -45 years 9.327 (0.763, 114.058) 0.080
<20 years (1) -

Reference groups are shown with “(1)”
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Toxicoepidemiology and Outcomes of Acute Poisoning in Patients With and Without
Substance Use Disorders: A Retrospective Registry-Based Study
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Abstract

Introduction:We aimed to investigate the epidemiological and clinical characteristics of acute
poisoning in patients with and without a history of SUD.

Methods: Retrospective registry study, all hospitalized poisoning cases in one year were classified
by SUD history. Data on demographics, toxicological characteristics, clinical presentation, and
patient outcomes were collected.

Results: Of 4,292 analyzed patients, 1,815 (42.3%) reported a history of SUD. Among those with
SUD, the most common dependencies were cigarette smoking (544/1,815; 30.0%), opioids
(346/1,815; 19.1%), alcohol (86/1,815; 4.7%), stimulants (73/1,815; 4.0%), and multiple
substance dependency (646/1,815; 35.6%). Patients with SUD differed significantly from those
without SUD in age, sex, marital status, education, agent category, route and intent of exposure,
comorbidity, psychiatric history, prior suicide and self-harm, and criminal conviction history. The
length of stay and in-hospital mortality were higher in patients with SUD (both p < 0.05). Opioid
use disorder patients (OUD) were characterized by older age, higher rates of accidental poisoning,
lower education levels, and were mostly married. The median (IQR)duration of hospitalization
was higher among patients with a history of OUD (opioid use disorder). Overall mortality was
0.9% (33/4,292) and was highest in the OUD subgroup (n = 8, 2.6%). In multivariable analysis,
SUD was associated with increased odds of in-hospital mortality (adjusted odds ratio [aOR] =
2.13,95% ClI: 1.06-4.30; p = 0.034).
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Conclusions: Poisoning profiles and outcomes differed by SUD status, supporting routine SUD
screening during poisoning admissions, safe-medication counseling for patients without SUD, and
targeted opioid risk-mitigation for patients with SUD.

Keywords: Dependency, Acute poisoning, Substance use disorders

Introduction

Substance use disorders (SUDs) are highly prevalent and contribute substantially to preventable
morbidity, mortality, and socioeconomic burden worldwide [1,2]. According to the World Drug
Report 2023, more than 296 million individuals globally consumed drugs in 2021 [3]. The 2019
Global Burden of Disease, Injuries, and Risk Factors Study (GBD) identifies drug use disorders
as one of the top 20 contributors to Disability-Adjusted Life Years (DALYs) among individuals
aged 10-49 [3,4]. Over 2 billion people consume alcohol worldwide [5]. According to the WHO
report, over 200 million people live with alcohol use disorder [6,7]. Globally, the age-standardized
prevalence rates for amphetamine and cocaine dependency were 96 per 100,000 population and
64 per 100,000 population, respectively [8]. Alcohol is among the contributing factors to
premature death and disability [5]. Stimulant use disorder contributes to the rising number of
stimulant-related deaths [9]. In a systematic review and meta-analysis study, individuals who use
illicit opioids face up to a 15-fold higher risk of premature mortality compared to the general
population[10].

SUD and related harm are also major public health problems in developing countries like
Iran2][10][1](1). There is a long history of opium use and its derivatives in Iran, making them
among the most common illicit drugs consumed in this country[2,11]. The third study of rapid
assessment of substance abuse in Iran showed that there are 1.2 million opium and other opiate
users in this country[12]. While traditional drugs of abuse in Iran have been opium and cannabis,
there has been an increase in the use of heroin, crystal methamphetamine, and ecstasy [11].

Acute poisoning frequently co-occurs with substance use, and clinical guidelines emphasize
assessing SUD history in patients presenting with self-poisoning[13,14]. Previous studies suggest
that poisoning could be a common method of suicide among heroin user[15]. Moreover, substance
use disorder was reported as a key risk factor for unintentional poisoning[14]. Besides, death from
accidental overdose was found to be associated with substance use disorder[16]. Analysis of
overdose decedents suggests that a history of substance use is common among this group of
patients[17,18].

Acute poisoning is in itself associated with a serious prognosis, especially when related to
substance use[13,19-21]. Follow-up studies of mortality among drug addicts showed that the major
causes of death are suicides and accidental drug overdoses[22].

Few studies have compared acute poisoning in patients with SUD vs patients without
SUDI[13,14,23]. However, these studies only focused on limited variables[23] and did not analyze
results by subgroup, such as specific types of SUD like opioids, only focused on a special type of
poisoning, e.g., accidental overdose[14], or did not assess the primary substances involved in
poisoning among this group of patients[13].
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We therefore compared toxicoepidemiology and in-hospital outcomes in patients with acute
poisoning, stratified by SUD history, and tested whether SUD was associated with mortality. We
hypothesize that a pre-existing history of SUD is associated with increased adverse outcomes in
patients hospitalized with acute poisoning. Hence, our study will provide a better picture of toxic
agents and outcomes among this group of patients.

1. Method
2.1 Study Design and Setting

We conducted a retrospective registry-based study at Khorshid Hospital, a tertiary referral center
for poisoning affiliated with Isfahan University of Medical Sciences (Isfahan, Iran). This hospital
is a teaching tertiary hospital in Isfahan, Iran, serving local residents and out-of-state referrals, and
is one of the largest hospitals with a toxicology center in central Iran. Data were extracted from
the data registry system [24].

This study was conducted in accordance with the principles of the Declaration of Helsinki. It was
approved by the Ethics Committee of the Review Board at Isfahan University of Medical Sciences
under the code IR.MUI.MED.REC.1402.442. Written informed consent was obtained from all
participants (or their surrogates). The criteria for obtaining informed consent included the
following: (1) disclosure of comprehensive information, (2) assessment of the patient's (or
surrogate's) competency, and (3) assurance of voluntary consent. To uphold patient confidentiality,
all records were securely stored in password-protected files.

2.2 Participants

All consecutive patients presented at KHPEC with acute poisoning from May 5, 2023, to May 5,
2024, who had a record of hospitalization in the emergency room, department, or intensive care
unit of KHPEC were included in our study. Patients discharged against medical advice
(AMA)/with personal consent were excluded from all analyses. If available, missing information
in the registration form was gathered from the hospital’s archived medical records. Acute exposure
to a substance in assumed toxic amounts leading to hospital admission was considered acute
poisoning. Diagnoses of poisoning and toxic agents were made by the attending physician treating
the patient, based on all available information, including the patient's history, clinical evaluation,
and toxicology blood or urine tests, where necessary.

SUD history was defined by patient report and categorized as cigarette smoking, stimulants,
alcohol, opioids, other specified drugs, or multiple substance dependency(>2 categories). Patients
with unidentified or unknown SUD were categorized under the "other" SUD group.

We first divided patients into two groups according to self-reported SUD: 1) patients with SUD,
2) patients without SUD. Further, patients were categorized into three groups: (1) patients with
history of opioid use disorder (e.g., opium, heroin, methadone), (2) patients with a history of non-
opioid use disorder (including alcohol, stimulants, tobacco, multiple-substance use, and other non-
opioid substances), and (3) patients without a self-reported SUD.

1.3 Data collection
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For each case, the following data were collected using the KHPEC data registration system:
demographic information (age, gender), type of poisoning (pharmaceutical agents (prescription or
over-the-counter), opioids, stimulants, alcohol, pesticides, household chemicals, hydrocarbons,
gases/heavy metals, bites/stings, other, and multi-substance (>2 agent categories)). Multiple
substance poisoning was defined as the ingestion of two or more types of substances (including
Pharmaceutical agents, opioids, stimulants, alcohol, pesticides, bites, household chemicals,
gas/heavy metals, and hydrocarbons).

Other variables included self-reported SUD, type of addictive substance, route of exposure (oral,
dermal, inhalation, parenteral, multiple exposures, and unknown), route of poisoning (accidental,
induced by others, intentional), previous episodes of suicide, self-harm history, criminal record
history, clinical manifestations on admission (including vital signs, mental status, respiratory,
cardiac, gastrointestinal and general physical examination), duration of hospitalization,
endotracheal intubation and outcome (in-hospital mortality or recovery). All variables were
collected systematically for all patients. Data is abstracted solely from the registry through
automated extraction. As this retrospective study may be prone to selection and information bias,
independent data abstraction by multiple reviewers or double-checking for errors was performed.
1.4 Statistical analysis

Data were analyzed using version 26 of the Statistical Package for Social Sciences (SPSS Inc.,
Chicago, IL, USA). We used t-tests or ANOVA for normally distributed continuous variables, and
the Mann—Whitney U test or Kruskal-Wallis test otherwise. For continuous variables, median with
IQR (Interquartile range (first-third quartile) for non-normally distributed data were reported.
Continuous data were expressed as medians with interquartile ranges (IQRs), whereas categorical
data were presented as numbers (n) and/or percentages (%). The normality of continuous variables
was assessed using the Kolmogorov-Smirnov test and Q-Q plot. Chi-square independent/Fisher's
exact test was used to compare categorical variables between HA and NHA. Independent samples
t-tests or Mann-Whitney nonparametric tests were used to compare normally and non-normally
distributed continuous variables between HA and NHA, respectively. We modeled in-hospital
mortality using logistic regression. Prespecified covariates included age, sex, intent
(suicidal/accidental/induced), agent category, psychiatric history, and comorbidity. Results are
reported as adjusted odds ratios (aORs) with 95% Cls. For binary logistic regression, we
considered two groups: patients with no SUD history (0), patients with a history of opioid use
disorder (OUD), and patients with a history of other types of SUD in one group (1) .The P value
less than 0.05 was considered statistically significant.

Cliff’s Delta effect size coefficients and confidence intervals were calculated as the effect size
Effect sizes were reported as odds ratios for logistic regression and Glass' A, the standardized mean
difference for the t-test. Effect sizes (Glass' A) were calculated with corresponding 95% Cls
(https://www.psychometrica.de/effect_size.html)

2. Results

During the one-year study period, 4297 patients met the inclusion criteria. Five patients were
excluded from the study; therefore, the data regarding the 4292 patients were evaluated. Of these
patients, 42.2% (n = 1,815) had a history of SUD. The main types of SUD observed were, cigarette
smoking (N=544, 30%), opioids (N=346, 19.1%), alcohol (n=86, 4.7%), stimulants (n=73, 4%),
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drugs (n=6, 0.1% ) others (n=114, 2.7% ) and 646 had problems with more than one of these
(35.6%).

Table 1 presents the demographic and toxicological characteristics of patients according to their
history of SUD. Among patients with SUD, pharmaceutical poisoning accounted for the largest
proportion of cases (29.4%), followed by opioids (29.3%), multiple-substance poisonings (21.3%),
alcohol (6.7%), and pesticides (3.8%). Pharmaceutical poisoning was also the most frequent type
of poisoning among patients without SUD, occurring at approximately twice the rate (60.9%),
followed by opioids (10.6%), multiple-substance poisonings (7.7%), and pesticides (5.8%).

Patients with SUD were significantly older than those without SUD (mean [SD] age 36.60 [15.03]
vs 30.48 [14.40] years; p < 0.001). The standardized mean difference was small (Glass’ A =0.42,
95% CI 0.35-0.47). Most patients with SUD were men (n = 1,390; 76.6%).

In contrast, most patients without SUD were female (n = 1,625, 65.6%). By age group, more than
half of poisonings among patients with SUD occurred between 20 and 40 years (n = 985, 54.4%;
p < 0.001). There was a statistically significant difference between the two groups in terms of
marital status, level of education, and route of poisoning (P < 0.05). The intent was most often
suspected suicide (72.8% in patients with SUD vs. 82.5% in those without SUD), followed by
accidental poisoning (25.5% vs. 16.3%, respectively) in both groups.

The median (IQR) duration of hospitalization was significantly higher among patients with a
history of SUD (19 [12-38] hours vs. 17 [11-28] hours, p < 0.001, Mann—Whitney U test).
However, the nonparametric effect size was Cliff’s delta = 0.102, indicating a negligible
magnitude of difference. Patients with SUD also had higher rates of past medical illness,
psychiatric disorders, previous suicide attempts, and self-harm (p < 0.001). Among these patients,
pharmaceutical agents were the most frequently reported substances involved in suicide attempts
(data not shown). Criminal conviction history was more than 8-fold more common in SUD than
in non-SUD (p<0.001).

Table 2 presents admission findings and outcomes by SUD status. Systolic blood pressure differed
slightly between groups (p=0.030); other vital signs did not differ significantly. The proportion
requiring endotracheal intubation was numerically higher in SUD (5.1% vs 3.9%; p~0.06). In-
hospital mortality was higher in SUD (20/1,815; 1.1%) than in non-SUD (13/2,477; 0.5%); this
difference was statistically significant (Fisher's exact p~0.035; unadjusted OR = 2.11). In the SUD-
positive group, 20 patients died during hospitalization (19 male, one female).

A total of 346 patients had a history of OUD, with the majority addicted to opium, followed by
methadone, multiple types of opioids, and heroin. The demographic and toxicological
characteristics of patients based on their history of OUD, other SUD, or nonOUD are presented in
Table 3. There was a significant difference in terms of age, gender, marital status, education level,
types of poisoning, route of exposure, past medical history, history of psychiatric disease, suicide,
self-harm, and criminal record history between the three groups (P<0.001). The most common
type of poisoning among patients with a history of OUD was opioid poisoning, followed by
multiple substances, pharmaceutical agents, and pesticides. These patients also generally were
older, had a higher proportion of accidental poisoning, had lower education levels, underlying
diseases, and a history of criminal conviction compared to other groups, and were mostly married.
A lower proportion of suicides was also observed among these patients compared to other groups.
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Table 4 shows clinical findings and outcomes across the three groups. Median LOS was longest
in opioid SUD (~22 [13-50] h), intermediate in non-opioid SUD (~19 [12-36] h), and lowest in
no SUD (~17 [11-28] h) (pairwise comparisons generally p<0.001). Mortality differed across
groups (opioid SUD 2.6%, non-opioid SUD 0.9%, no SUD 0.6%; x* p~0.001). Abnormal lung
examination was more frequent in opioid SUD, while nausea/vomiting was least frequent in opioid
SUD (both p<0.001). Across groups, SBP (p~0.050) and respiratory rate (p~0.042) showed modest
differences; other vital signs did not.

A binary backward stepwise logistic regression analysis was performed to ascertain the effect of
SUD history on outcome. There was a significant association between SUD history and mortality
(OR =2.13, 95% CI (1.06-4.30); P = 0.034), consistent with the unadjusted estimate.

Univariable (unadjusted) logistic regression analysis revealed the following independent factors
associated with a history of SUD. Males were significantly more likely to have an SUD history
compared with females (OR = 4.89, 95% CI = 4.11-5.82). Relative to university education, both
under-diploma and diploma levels were associated with higher odds (OR = 1.68; 95% ClI, 1.23-
2.19 and OR = 1.57; 95% ClI, 1.21-2.02, respectively). Compared with patients aged <20 years,
the odds of SUD were higher in those aged 20-40 (OR = 2.30; 95% ClI, 1.81-2.93), 41-65 (OR =
2.95; 95% CI, 2.17-4.00), and >65 (OR = 2.54; 95% CI, 1.57-4.09). SUD history was also
associated with past medical illness, self-harm, criminal conviction, prior suicide attempt,
psychiatric disease, and poisoning type (all p < 0.05; Table 5).

3. Discussion

SUD remains a major public health challenge globally[25]. There is, however, limited information
in the existing literature regarding the characteristics of these patients, particularly the primary
toxic agents consumed by this group in cases of acute poisoning. Therefore, this study addresses
this research gap in a retrospective registry-based study in a referral poisoning center. Because the
likelihood of overdose may vary by the type of addiction[26] and given the high prevalence of
opium misuse in lran[27], we conducted analyses for subgroups of opioid addict patients. Thus,
this study helps to address the paucity of data on the course of patients with opioid SUD when
hospitalized for acute poisoning. An important strength of our study is its large sample size,
specifically focusing on patients with a history of SUD.

Our findings showed that a history of SUD was independently associated with higher mortality
and significantly longer hospital stay in cases of acute poisoning. Our findings are consistent with
a previous ICU-based study conducted in eastern Iran (Birjand), in which opioids and pesticides
were also the most common causes of poisoning, and the mortality rate approached 20% [28].
While we report a lower mortality rate than in our cohort, the repeated importance of opioids shows
they remain critically important in poisoning-related mortality in Iran.

Previous studies identified SUD as a risk factor for fatal and non-fatal overdose among special
subpopulation[16,26,29]. Bohnert et al.[16] reported SUD as a risk factor for accidental overdose
death due to medications, alcohol, or illegal drugs among veterans. Gaela et al.[26], in a study on
1,066 illicit drug users, identified that severe cocaine dependency was associated with higher odds
of experiencing overdose in the past year (OR = 1.6). Cox et al.[29], in a study on women of
reproductive age hospitalized for poisoning, reported that substance abuse was strikingly high
among this group of patients. Jacobse et al.[23], in a study on 1047 patients in Oslo, reported that

74



oL > <L A 0 g4 4 —

AR
VY
V'Y
V¢
Yo
1
VY

YA
14

Yy
AR
Yy
Y&
Yo
A\l
Yv
YA

Y4

AR

A
Yy
Y
Yo
1
\RY%
YA
A

¢
£y

mortality among females was significantly higher in substance abusers compared to non-abusers.
In contrast, no such difference was observed among males. A 20-year follow-up study conducted
in Norway, beginning in 1980, on patients discharged after treatment for self-poisoning identified
substance abuse as an independent predictor of mortality. (HR for opioid addict=2, alcohol
abuse=1.6, drug abuse=1.7)[13]. Causality cannot be inferred from this retrospective study;
however, several mechanisms may explain the association. Chronic usage of tobacco, alcohol, and
other drugs is associated with cardiovascular, pulmonary, and metabolic diseases[Y +] . Moreover,
the health effects of substance use disorder are increased in critically ill adult patients, as a history
of substance use disorder can affect a patient's outcome [30]. These findings support routine SUD
screening during poisoning admissions and linkage to evidence-based treatment.

Our findings revealed significant differences in toxicoepidemiological characteristics between
patients with and without SUD. However, physical examination on admission showed no major
differences between the groups, except for level of consciousness and systolic blood pressure.
Distinct patterns in poisoning types were observed: while pharmaceutical poisoning was the most
common type in both groups, its proportion was nearly twice as high among patients without SUD
compared to those with SUD. In contrast, opioid and multiple-substance poisonings were
approximately three times more frequent in patients with SUD than in those without SUD.

Alcohol and pesticide poisoning were also notably observed in PHA. Yoon et al., in a study on
nationally representative hospital data in the USA, identified SUD as an important risk factor for
drug and alcohol poisoning[14]. Their research further indicated that[14] patients with drug
dependency were generally more likely to have unintentional poisoning from specific drugs (e.g.,
tranquilizers, antidepressants, sedatives, and hypnotics) than from other drugs. Considering the
high prevalence of opioid misuse in Iran[27], it seems reasonable that opioids, as a commonly
misused drug, could be among the primary agents responsible for acute poisoning. In a previous
study conducted at the same hospital, SUD was found to be prevalent among patients with pesticide
poisoning [31]. The relationship between illicit drug use and overdose risk may vary by substance
type and stage of use [26]. Therefore, additional research is needed to evaluate the impact of
specific categories of SUD on poisoning outcomes.

A pronounced gender disparity was observed in this study: patients with SUD were predominantly
male, whereas those without SUD were mostly female. This aligns with global epidemiological
trends in substance use disorders [32].

The results indicate a significant association between a history of suicide and SUD. Additionally,
the majority of patients with SUD had suicidal intent; however, compared to patients without SUD,
a higher proportion of SUD cases resulted from accidental poisoning. This higher rate of accidental
poisoning among patients with SUD may be due to substance abusers often using drugs and alcohol
as a coping mechanism rather than with suicidal intent[23]. Previous studies showed that suicide
attempts and suicides occur more frequently among chronic alcohol consumers[33] and heroin
users[15]. The main toxic agent involved in suicide attempts among SUD cases was
pharmaceutical agents. Intriguingly, drugs do not appear to be the method of choice for drug users
attempting suicide. However, assessing intent in patients presenting with self-poisoning at the
emergency department can be challenging. The patients are often unwilling to report the use of
illicit drugs, and even the ambivalence and their desire to die can complicate the evaluation[13,34].
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Our findings revealed an association between past medical history and SUD. The link between
illicit drug use and certain medical conditions has been previously established[35,36]. The
association between crime [37,38] and past psychiatric disease[39,40] with drug misuse has been
mentioned in the existing literature and was also observed in our study among patients with acute
poisoning.

In this study, we also addressed opioid SUD. The majority are addicted to opium, followed by
methadone, multiple types of opioids, and heroin. Opioids, multiple substances, drugs, and
pesticides accounted for the majority of acute poisoning cases. In contrast to Jacobse et al.[23] in
our study, opioid misuse was more common in individuals who died of acute poisoning. Opioid
use disorder is associated with elevated morbidity, mortality, and other adverse health and social
conditions[41]. A previous study showed that the mortality rate among opioid users was 6.9 times
greater than that of the general population[42].

Abnormal respiratory examinations, mean duration of hospitalization, and in-hospital mortality
were significantly higher among patients with a history of opioid SUD. Previous research revealed
that opioid-tolerant populations have a longer length of stay in the hospital and are at risk of poorer
outcomes and higher healthcare costs associated with their care[43].

Our study had several limitations. First, one limitation was the inclusion criteria for the history of
SUD. The retrospective design and reliance on self-reported history of SUD may have introduced
recall bias and misclassification bias.

Second, although our center serves as the province's primary referral center for poisoning cases,
the study was limited to data from a single poisoning center, which may reduce the generalizability
of the findings to other settings or populations (single-center bias). Furthermore, the retrospective
design potentially increases the risk of selection and information bias. While we adjusted for
several demographic variables, unmeasured confounding factors, such as socioeconomic status
and specific substances used, may have influenced the results. Another limitation of our study was
the lack of detailed stratification by opioid subtype (e.g., prescription opioids, and non-prescription
opioids). Since these categories may have distinct profiles and outcomes, future research is
recommended to clarify these differences. Our results should be interpreted with caution given the
low mortality rate. Additional predictors may also contribute to the odds of mortality but could not
be reliably assessed within the constraints of our dataset. We therefore recommend that future
investigations with larger sample sizes and higher numbers of outcome events further validate our
findings.

Conclusion

This study, conducted at a referral poisoning center in Iran, examined the toxicoepidemiological
characteristics and outcomes of patients with acute poisoning, comparing those with and without
a history of SUD. SUD was present in ~42% of poisoning admissions, commonly multiple
substance, cigarette smoking, and opioids. Key demographic differences were found, with patients
having a SUD history being significantly older and predominantly male, while those without such
a history were more often female. Although pharmaceutical poisoning was the most frequent type
across all groups, patients with SUD, particularly opioid SUD, were significantly more likely to
experience poisoning related to their substance of misuse, including opioid and multi-substance
poisonings.
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Critically, this study demonstrated that patients with a history of SUD experienced poorer clinical
outcomes, including a significantly higher in-hospital mortality rate, longer hospital stays, and
increased need for mechanical ventilation. Notably, opioid-addicted patients presented with
distinct characteristics, including older age, a higher proportion of accidental poisonings, and a
higher proportion of lower educational levels compared to other groups.

These observed differences in poisoning profiles highlight the importance of tailored prevention
and intervention strategies for each patient group. For patients without SUD, strategies should
emphasize safe medication practices and patient education to prevent unintentional overdoses. In
contrast, for patients with SUD, interventions should prioritize addressing opioid misuse,
managing multiple substance use, and mitigating risks associated with alcohol and pesticide
exposure. Improved screening for SUD in cases of acute poisoning admissions, as well as
educational programs for healthcare professionals, are recommended. Further prospective studies
or multi-center studies are needed to validate these findings and explore socioeconomic mediators.
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Table 7. Demographic, exposure, and history characteristics by substance use disorder (SUD) status

Variables Total History  of | No history of SUD P-value
SUD
N= 2477
N=1815
Age Mean (SD) 33.06 36.60 30.48 (14.40) <0.001
(14.98) (15.03)
Median (IQR) 28(19)
34(20)
Age (year) <20 858 209 (11.5%) | 649 (26.3%) <0.001
(20.1%)
20-40 2297 985 (54.4%) | 1312 (53.2%)
(53.7%)
41-65 940 517 (28.6%) | 423 (17.2%)
(22.0%)
>=65 181 (4.2%) | 99 (5.5%) 82 (3.3%)
No data available 5 11
Gender Female 2050 425 (23.4%) | 1625 (65.6%) <0.001
(47.8%)
Male 2242 1390 852 (34.4%)
(52.2%) (76.6%)
Marital status Single 2170 912 (50.9%) | 1258 (51.4%) 0.012
(51.2%)
Married 1970 823 (45.9%) | 1147 (46.9%)
(46.5%)
Divorced 82 (1.9%) 49 (2.7%) 33 (1.3%)
Widow 18 (0.4%) 9 (0.5%) 9 (0.4%)
No data available 22 30
Education level Iliterate 170 (4.5%) | 65 (4.1%) 105 (4.7%) <0.001
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Under diploma 1656 741 (46.5%) | 915 (41.3%)
(43.5%)
Diploma 1464 637 (39.9%) | 827 (37.4%)
(38.4%)
College Education 519 152 (9.5%) 367 (16.6%)
(13.6%)
No data available 220 263
Kind of poisoning Pharmaceutical agents | 2020 533 (29.4%) | 1487 (60.9%) <0.001
wx (47.5%)
Opioids 789 531 (29.3%) | 258 (10.6%)
(18.5%)
Stimulants 91 (2.1%) 58 (3.2%) 33 (1.4%)
Alcohol 223 (5.2%) | 122 (6.7%) 101 (4.1%)
Pesticides 210 (4.9%) | 69 (3.8%) 141 (5.8%)
Multiple substance | 574 386 (21.3%) | 188 (7.7%)
toxicity (13.5%)
Others* 347 (8.2%) | 113 (6.2%) 234 (9.6%)
No data available 3 35
Route of exposure Oral 3802 1586 2216 (91.0%) <0.001
(89.5%) (87.5%)
Inhalation 84 (2.0%) 44 (2.4%) 40 (1.6%)
Injection 21 (0.5%) 8 (0.4%) 13 (0.5%)
Dermal 4 (0.1%) 0 (0.0%) 4 (0.2%)
Multiple exposure 98 (2.3%) 76 (4.2%) 22 (0.9%)
Bite 84 (2.0%) 15 (0.8%) 69 (2.8%)
Unknown 153 (3.6%) | 83 (4.6%) 70 (2.9%)
No data available 3 43
Type of exposure Accidental 857 461 (25.5%) | 396 (16.3%) <0.001
(20.2%)
Intentional 3319 1317 2002 (82.5%)
(78.4%) (72.8%)
Induced 60 (1.4%) 31 (1.7%) 29 (1.2%)
No data available 6 50
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Duration of hospitalization | Mean (SD) 19(27) 17(17) <0.001
(hours)
Median (IQR)
Past medical history Yes 945 455 (25.1%) | 490 (19.8%) <0.001
(22.0%)
No 3347 1360 1987 (80.2%)
(78.0%) (74.9%)
History of  psychiatric | Yes 1208 607 (33.4%) | 601 (24.3%) <0.001
disease (28.1%)
No 3084 1208 1876 (75.7%)
(71.9%) (66.6%)
Suicide history Yes 975 480 (26.4%) | 495 (20.0%) <0.001
(22.7%)
No 3317 1335 1982 (80.0%)
(77.3%) (73.6%)
Self-harm history Yes 339 (7.9%) | 212 (11.7%) | 127 (5.1%) <0.001
No 3953 1603 2350 (94.9%)
(92.1%) (88.3%)
Criminal record history Yes 187 (4.4%) | 160 (8.8%) 27 (1.1%) <0.001
No 4105 1655 2450 (98.9%)
(95.6%) (91.2%)

Results are presented as numbers (percent) or means + SD; Categorical variables were compared between groups with Fisher's
exact or Chi-square tests, where appropriate. A p-value of less than 0.05 was considered statistically significant. ** Pharmaceutical
agents include prescription or over-the-counter therapeutic drugs *Others include other types of poisoning except for drugs,
opioids, stimulants, alcohol, pesticide, and multi-substance poisoning (e.g., animal bite, gas-heavy metals, household chemicals,

hydrocarbons, etc.)

Table 8. Clinical manifestation and outcomes of patients upon admission according to the history of substance use

disorder (SUD)

Variables Total History  of | No history of | P-
SUD SUD value

Level of | Alert 3275 1305 (72.5%) | 1970 (81.1%) <0.001

consciousness (77.4%)

Confusion/delirium

280 (6.6%)

155 (8.6%)

125 (5.1%)

Lethargy

278 (6.6%)

139 (7.7%)

139 (5.7%)
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Obtundation 105 (2.5%) | 50 (2.8%) 55 (2.3%)
Stupor 197 (4.7%) | 108 (6.0%) 89 (3.7%)
Coma 94 (2.2%) 43 (2.4%) 51 (2.1%)
No data available 15 48
Systolic blood | MmHg 122.69 123.41 122.16 (17.54) | 0.030
pressure (18.22) (19.07)
Diastolic blood | mmHg 77.38 77.70 (13.40) | 77.14 (12.33) 0.16
pressure (12.80)
Pulse rate Mean (SD) 89.82 90.51 (29.94) | 89.32 (21.37) 0.13
(25.38)
Respiratory rate Mean (SD) 17.64 (7.02) | 17.44 (7.06) | 17.79 (7.00) 0.12
Temperature Mean (SD) 37.47 37.45 (12.75) | 37.48 (13.40) 0.94
(13.13)
Intubation Yes 189 (4.4%) | 92 (5.1%) 97 (3.9%) 0.06
No 4103 1723 (94.9%) | 2380 (96.1%)
(95.6%)
Outcome Mortality 33 (0.9%) 20 (1.2%) 13 (0.6%) 0.03
Recovery 3820 1601 (98.8%) | 2219 (99.4%)
(99.1%)
Transfer to another | 11 (0.3%) 5 (0.3%) 6 (0.2%)
department
Discharge  with  personal | 423 (9.9%) 186 (10.2%) | 237 (9.6%)
consent
Escape 5 (0.1%) 3 (0.2%) 2 (0.1%)

Results are presented as numbers (percent) or means + SD; Categorical variables were compared between groups with Fisher's
exact or Chi-square tests or Mann—Whitney U test for non-normal continuous data, where appropriate. A P-value less than 0.05
was considered statistically significant.

Table 9. Demographic and toxicological characteristics and history of patients according to history of opioid
substance use disorder (SUD)

Total OUD group Non-OUD group Without SUD P-value

N=346 N= 1469 N=2477

Age (year) Mean (SD) 33.07 (14.98) | 47.18 (14.91) | 34.11 (13.94) 30.48 (14.40) | <0.001

45(69) 32(79) 28(19)
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Age (year) <20 858 (20.1%) 3(0.9%) 206 (14.1%) 649 (26.3%) <0.001
20-40 2297 (53.7%) | 135 (39.1%) 850 (58.0%) 1312 (53.2%)
41-65 940 (22.0%) 160 (46.4%) 357 (24.4%) 423 (17.2%)
>=65 181 (4.2%) 47 (13.6%) 52 (3.5%) 82 (3.3%)
No data available 1 4 11
Gender Female 2050 (47.8%) | 47 (13.6%) 378 (25.7%) 1625 (65.6%) | <0.001
Male 2242 (52.2%) | 299 (86.4%) 1091 (74.3%) 852 (34.4%)
Marital status Single 2170 (51.2%) | 96 (28.3%) 816 (56.1%) 1258 (51.4%) | <0.001
Married 1970 (46.5%) | 225 (66.4%) 598 (41.1%) 1147 (46.9%)
Divorced 82 (1.9%) 14 (4.1%) 35 (2.4%) 33 (1.3%)
Widow 18 (0.4%) 4 (1.2%) 5 (0.3%) 9 (0.4%)
No data available 7 15 30
Education level Iliterate 170 (4.5%) 17 (5.7%) 48 (3.7%) 105 (4.7%) <0.001
Under diploma 1656 (43.5%) | 162 (54.5%) 579 (44.6%) 915 (41.3%)
Diploma 1464 (38.4%) | 101 (34.0%) 536 (41.3%) 827 (37.4%)
College Education | 519 (13.6%) 17 (5.7%) 135 (10.4%) 367 (16.6%)
No data available 49 171 263
Type of poisoning Drug 2020 (47.5%) 35 (10.1%) 498 (34.0%) 1487 (60.9%) <0.001
Opioids 789 (18.5%) 200 (57.8%) 331 (22.6%) 258 (10.6%)
Stimulants 91 (2.1%) 7 (2.0%) 51 (3.5%) 33 (1.4%)
Alcohol 223 (5.2%) 4 (1.2%) 118 (8.0%) 101 (4.1%)
Pesticides 210 (4.9%) 14 (4.0%) 55 (3.8%) 141 (5.8%)
Multi-substance 574 (13.5%) 66 (19.1%) 320 (21.8%) 188 (7.7%)
Others* 347 (8.2%) 20 (5.8%) 93 (6.3%) 234 (9.6%)
No data available 0 3 35
Route of exposure Oral 3802 (89.5%) | 284 (82.1%) 1302 (88.8%) 2216 (91.0%) <0.001
Inhalation 84 (2.0%) 18 (5.2%) 26 (1.8%) 40 (1.6%)
Injection 21 (0.5%) 2 (0.6%) 6 (0.4%) 13 (0.5%)
Dermal 4(0.1%) 0 (0.0%) 0 (0.0%) 4 (0.2%)
Multiple exposure | 98 (2.3%) 14 (4.0%) 62 (4.2%) 22 (0.9%)
Bite 84 (2.0%) 1(0.3%) 14 (1.0%) 69 (2.8%)
Unknown 153 (3.6%) 27 (7.8%) 56 (3.8%) 70 (2.9%)
No data available 0 3 43
Mode of poisoning Accidental 857 (20.2%) 128 (37.1%) 333 (22.7%) 396 (16.3%) <0.001
Intentional 3319 (78.4%) | 208 (60.3%) 1109 (75.8%) 2002 (82.5%)
Induced 60 (1.4%) 9 (2.6%) 22 (1.5%) 29 (1.2%)
No data available 1 5 50
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Past medical history Yes 945 (22.0%) 116 (33.5%) 339 (23.1%) 490 (19.8%) <0.001
No 3347 (78.0%) | 230 (66.5%) 1130 (76.9%) 1987 (80.2%)

History of psychiatric disease | Yes 1208 (28.1%) | 82 (23.7%) 525 (35.7%) 601 (24.3%) <0.001
No 3084 (71.9%) | 264 (76.3%) 944 (64.3%) 1876 (75.7%)

Suicide history Yes 975 (22.7%) 47 (13.6%) 433 (29.5%) 495 (20.0%) <0.001
No 3317 (77.3%) | 299 (86.4%) 1036 (70.5%) 1982 (80.0%)

Self-harm history Yes 339 (7.9%) 12 (3.5%) 200 (13.6%) 127 (5.1%) <0.001
No 3953 (92.1%) | 334 (96.5%) 1269 (86.4%) 2350 (94.9%)

Criminal record history Yes 187 (4.4%) 39 (11.3%) 121 (8.2%) 27 (1.1%) <0.001
No 4105 (95.6%) | 307 (88.7%) 1348 (91.8%) 2450 (98.9%)

Results are presented as numbers (percent) or means £ SD,; Categorical variables were compared between groups with Fisher's
exact or Chi-square tests or Mann—Whitney U test for non-normal continuous data, where appropriate. *Others, including other
types of poisoning except for drugs, opioids, stimulants, alcohol, pesticide, and multi-substance poisoning (e.g., animal bite, gas-

heavy metals, household chemicals, hydrocarbons, etc.)

Table 4. Clinical manifestation and outcomes of patients upon admission according to history of opioid use disorder

(OUD)
Variables Total OouD Non OUD Without SUD | P-
value
N=346 N= 1469 N=2477

Level of consciousness Alert 3275 (77.4%) | 225 (65.6%) 1080 (74.1%) | 1970 (81.1%) | <0.001

Confusion/delirium | 280 (6.6%) 40 (11.7%) 115 (7.9%) 125 (5.1%)

Lethargy 278 (6.6%) 33 (9.6%) 106 (7.3%) 139 (5.7%)

Obtundation 105 (2.5%) 8 (2.3%) 42 (2.9%) 55 (2.3%)

Stupor 197 (4.7%) 26 (7.6%) 82 (5.6%) 89 (3.7%)

Coma 94 (2.2%) 11 (3.2%) 32 (2.2%) 51 (2.1%)

No data available 3 12 48
Systolic blood pressure 122.69 (18.22) | 124.35(20.09) | 123.18(18.83) | 122.16 (17.54) | +,+°-
(MeanSD)
Diastolic blood pressure (Mean+SD) 77.38 (12.80) | 77.68(13.11) | 77.70 (13.47) | 77.14 (12.33) Yy
Pulse rate ( Mean+SD) 89.82 (25.38) | 88.35(16.84) | 91.01(32.25) | 89.32(21.37) | +,+14
Respiratory rate( Mean+SD) 17.64 (7.02) 16.78 (5.79) 17.60 (7.32 17.79 (7.00) 0.042
Temperature (Mean+SD) 37.47 (13.13) | 36.93 (0.31) 37.57 (14.16) | 37.48 (13.40) A
Heart sound (Mean+SD) Abnormal 346 (8.1%) 34 (9.8%) 127 (8.6%) 185 (7.5%) 0.19
Lung sound(Mean+SD) Abnormal 101 (2.4%) 18 (5.2%) 59 (4.0%) 24 (1.0%) <0.001
Nausea and vomiting Yes 918 (21.4%) 47 (13.6%) 268 (18.2%) 603 (24.3%) <0.001
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Diarrhea Yes 61 (1.4%) 3 (0.9%) 24 (1.6%) 34 (1.4%) 0.53

Abdominal pain Yes 265 (6.2%) 14 (4.0%) 86 (5.9%) 165 (6.7%) 0.14
No 4027 (93.8%) | 332(96.0%) | 1383 (94.1%) | 2312 (93.3%)

Duration of hospitalization Mean (SD) 39.33(75.71) | 59.62(123.07) | 42.21 (73.38) | 34.78 (67.44) | <0.001
Median(IQR) 22(38) 19(24) 17(17)

Endotracheal Intubation Yes 189 (4.4%) 23 (6.6%) 69 (4.7%) 97 (3.9%) 0.054
No 4103 (95.6%) | 323 (93.4%) 1400 (95.3%) | 2380 (96.1%)

Outcome Mortality 33 (0.9%) 8 (2.6%) 12 (0.9%) 13 (0.6%) 0.001
Recovery 3820 (99.1%) | 296 (97.4%) 1305 (99.1%) | 2219 (99.4%)

Results are presented as numbers (percent) or means + SD. Where appropriate, categorical variables were compared between

groups with Fisher's exact or Chi-square tests or the Mann—Whitney U test for non-normal continuous data.

Table 5. Logistic regression analysis of factors associated with a history of substance use disorder (SUD)

SUD History OR (95% CI) P-value

Gender Male 4.891(4.11-5.82) <0.001
Female 1 -

Education level Illiterate 1.16 (.74-1.84) 0.52
Underdiploma 1.68 (1.23-2.19) <0.001
Diploma 1.57 (1.21-2.02) 0.001
University 1 -

Marital status Single 0.94 (0.30-2.93) 0.92
Married 0.72 (0.23-2.22) 0.57
Divorce 1.91 (0.55-6.69) 0.31
Widow 1 -

Age >=65 2.54 (1.57-4.09) <0.001
40-65 2.95 (2.17-4.00) <0.001
20-40 2.30 (1.81-2.93) <0.001
<20 1 -

Past medical history Yes 1.22 (1.01-1.48) 0.042
No \ -

History of self-harm Yes 2.24 (1.65-3.05) <0.001
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No 1 -
History of a criminal | Yes 3.46 (2.04-5.89) <0.001
conviction history
No \ -
History of suicide Yes 1.70 (1.38-2.08) <0.001
No \l -
History of psychiatric | Yes 1.45 (1.20-1.75) <0.001
disease
No \l -
Type of poisoning Opioids 3.44 (2.74-4.32) <0.001
Stimulants 2.76 (1.52-5.01) 0.001
Alcohols 2.19 (1.54-3.12) <0.001
Bites 0.35(0.16-.77) 0.009
Others 1.46 (1.00-2.13) 0.050
Multiple 3.29 (2.58-4.19) <0.001
Drugs 1 -

Univariable (unadjusted) logistic regression with listwise deletion (complete-case analysis); two-sided p-values and Wald 95%
Cls are reported. Dependent variable: history of SUD (1 = Yes, 0 = No). Reference categories: Female (sex); University
(education); Widow (marital status)f,; <20 years (age); No (past medical history, psychiatric disease, prior suicide attempt, self-
harm, criminal conviction); Drugs/Pharmaceuticals (type of poisoning). N varies by predictor due to missing data.
Abbreviations: SUD, substance use disorder; OR, odds ratio; Cl, confidence interval.
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Abstract
Introduction

Acute poisoning remains a global health concern, particularly among children. Understanding the
epidemiological patterns and clinical characteristics of pediatric poisoning is crucial for
developing effective prevention strategies. This study aimed to investigate the epidemiological and
clinical characteristics of acute poisoning in patients under 20 years old admitted to a referral
poisoning center in lran.

Methods

The registry-based study was conducted on pediatric patients admitted to a major regional referral
center in Isfahan, Iran, between May 5, 2023, and May 5, 2024. Data concerning demographics,
toxicological characteristics, history, and outcome were collected. The associations between
demographics and toxicological factors were estimated using multinomial regression.

Results
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A total of 870 patients were included. The mean age was 15.96 + 3.12 years, with a female
predominance (62.2%). Pharmaceuticals (60.6%) were the most common cause of poisoning.
Intentional poisoning accounted for 84.0% of the cases. Multinomial logistic regression analysis
showed that male sex was independently associated with higher odds of non-drug-related
poisonings, older age was associated with higher odds of stimulant poisonings and multiple-agent,
and a history of suicide increased the odds of multiple-agent poisoning. The in-hospital mortality
rate was 0.1%.

Discussion

This study found that acute poisoning in children and adolescents is mainly intentional and most
commonly involves pharmaceuticals. Predictors in this study included gender, age, type of
exposure, psychiatric history, addiction history, and history of suicide. Although mortality was
very low, the high rate of intentional poisoning raises concern about underlying mental health
problems and access to toxic substances.

Conclusion

Females and pharmaceutical ingestion were most common, with intentional poisoning being the
leading cause, especially in older age groups. The results emphasize the need for improved
emergency preparedness, collaboration on mental health, and targeted prevention strategies.

Keywords: poisoning, child, adolescent, epidemiology, intentional poisoning

Introduction

Acute poisoning is defined as the harmful effects resulting from short-term exposure to toxic
substances such as chemicals, pharmaceuticals, biological agents, environmental, and
occupational toxins [1]. According to a systematic review in 2022, Medications are the leading
cause of poisoning among children in low- and lower-middle-income countries [2]. The most
common routes of poisoning are ingestion, inhalation, skin/eye contact, or bites [3].

This condition is still a significant global health issue among pediatric populations in both
developed and developing countries [4]. The morbidity and mortality caused by poisoning are
substantial yet completely preventable [5]. In 2019, 2.2 million poisoning cases were reported
globally, of whom 940,000 were younger than 20 years [2]. Another study in the United States
reports that more than 1 million children under 19 were exposed to toxic substances [6]. In Iran,
acute poisoning constitutes the third most prevalent cause of injury among children under 16 years
presenting to emergency departments [5].

The epidemiology of pediatric poisoning, such as age group, sex ratio, intentional exposure, and
substance ingestion, can vary across different regions. Social, cultural, and environmental factors
may influence these patterns [5]. Among these factors, age and sex are key determinants: younger
boys are more prone than girls to experience poisoning, which may be attributed to distinct
developmental progression and behavioral exploration between genders [7, 8]. However, this trend
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reverses during adolescence, where females demonstrate an increased rate of poisoning incidents
[9]. This shift can be explained by emotional changes during puberty, as well as a higher
susceptibility to intentional poisoning among females and adolescents [7, 10, 11].

Children are particularly vulnerable to poisoning because of their ongoing physiological and
psychological development, coupled with limited awareness of substance toxicity and safety
measures [12]. Although acute poisoning in pediatric patients can be life-threatening, over 85% of
cases do not require medical intervention due to the low toxicity of the substance ingested or
because the ingested amount is not clinically significant. Consequently, with timely diagnosis and
appropriate management, the prognosis for most poisoning cases is highly favorable [5].

The establishment of poison control centers, the implementation of child-resistant packaging, early
detection of toxic exposures, and advancements in medical care have been major contributors to
the decline in childhood poisoning-related mortality and morbidity [2, 13]. In contrast, limited
public awareness and the lack of poison control centers contribute to higher mortality and
morbidity rates in developing countries, including Iran [14].

In order to conduct effective and tailored preventative measures, it is essential to identify the
characteristics of pediatric poisoning [6]. The lack of a national database or coordinating authority
has resulted in limited nationwide data from Iran, despite the existence of prior local studies in
several cities [4]. Thus, this study aimed to examine the epidemiological patterns, clinical
manifestations, and outcomes of acute poisoning in individuals aged < 20 years at a referral
poisoning center in Iran.

Method
Study Design and Setting

We conducted a retrospective observational registry-based study of children with acute poisoning,
admitted to the poisoning emergency center of Khorshid hospital in Isfahan, the leading regional
referral center for poisoned patients in the central part of Iran, affiliated to Isfahan University of
Medical Science. This study was conducted in accordance with the principles of declaration of
Helsinki. This study was approved by the ethics committee of Review Board of Isfahan University
of Medical Science (IR.ARI.MUI.REC.1403.184). Informed consent had been obtained from all
participants (or their surrogates) upon hospital admission.

Study Protocol

The registry database of Khorshid Hospital’s Poisoning Emergency Center (KHPEC) is an
ongoing registry database, launched in 2023, and continuously gathers data on patients with acute
poisoning admitted to KHPEC. Detailed information regarding methodology of this study is
reported separately (unpublished).

The selection of patients was based on the census sampling method. All consecutive patients under
20 years old, classified as pediatric cases, who presented at KHPEC with acute poisoning between
May 5, 2023, and May 5, 2024, and had a record of hospitalization in the emergency room,
department, or intensive care unit of KHPEC were included in our study. Patients who were
transferred to other departments following the poisoning have been excluded. Any information
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missing in the registration form was retrieved from the medical documents of patients in the
hospital archives, if available.

Definition

According to the WHO, which defines adolescence as the age range of 10 to 19 years [15], our
study population was considered as being under 20 years old. Diagnoses of type of acute poisoning
were made by the attending physician treating the patient based on all available information,
including self-reported histories from the pediatric patients or their parents, physical examinations,
and laboratory findings when necessary.

Patients were divided into 8 following groups based on type of poisoning: 1)drugs (including
analgesics, antimicrobials (antibiotics, antivirals and antifungals), antihistamines,
antihypertension, anticoagulant, cardioactives, diabetes medications, hormones and
gastrointestinal drugs, supplements, vitamins, neuroactive (including sedative-hipnotic,
antidepressant, antipsychotics, antiepileptic drugs), respiratory, heavy metals, and others.
2)opioids (including opium, methadone, tramadol, buprenorphine, heroin, pethidine, codeine,
oxycodone, morphine, dextromethorphan) 3)stimulants (cocaine, cannabinoids (marijuana, weed,
cannabis, etc), amphetamines (crystal meth, ritalin, ecstasy, atomoxetine), pico, modafinil)
4)alcohol(ethanol, methanol, ethylene glycol, isopropyl alcohol) and hydrocarbons 5)bite
(scorpion, snake) 6)pesticide (rodenticide, insecticide, fungicide, herbicide, acaricide, etc)
7)multiple substance poisoning (including at least one of which was listed in the first six
categories) 8)other types of poisoning (including unknown poisoning, and medicinal and
poisonous plants)

Data collection

Data were registered in a structured database by clinical research staff after being trained in a data
collection form developed specifically for the study.

For each case following data were collected using KHPEC data registration system: demographic
information (age, gender, marital status, level of education), addiction history, type of exposure
(accidental, intentional, caused by others), past medical and drug history, previous psychiatric
disease, suicide history, self-harm history, criminal record history, clinical manifestations on
admission, hospital stay duration, intubation and outcome (personal consent, complete recovery,
partial recovery and mortality). Clinical information, such as symptoms (including vital signs,
mental status, respiratory, cardiac, GI, and general physical examination), vital signs at the time
of admission, and treatments used (charcoal therapy and Gl lavage), were also recorded.

Statistical analysis

Data were analyzed using version 21 of the Statistical Package for Social Sciences (SPSS Inc.,
Chicago, IL, USA). Continuous data were expressed as mean (SD) and median with interquartile
range (IQR), whereas categorical data were presented as numbers (n) and/ or percentages (%).
Normality of continuous variables was assessed by using the Kolmogorov-Smirnov test and Q-Q
plot. Chi-square independent/ Fisher’s exact test was used to assess associations between
categorical variables and the studied group. ANOVA test was used for comparing normally and
non-normally distributed continuous variables, respectively. The association of demographics and
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toxicological factors was estimated using multinomial regression analysis and reported as odds
ratio (OR) with 95% confidence interval (CI).

Results

During the study period, a total of 870 patients under 20 years old were included in our study (out
of 6,443 patients with acute poisoning); 10 patients (1.2%) were excluded due to unknown
poisoning. The mean (SD) age was 15.96 (3.12) years old (minimum: 1, maximum: 19). There
was a female predominance with 62.2% (N=529) being female (male to female ratio of 1:1.65).
Children aged over 10 years constituted the largest group presented at our hospital, accounting for
95.2% of the patients.

All the characteristics of the study population based on causative substances are summarized in
table 1. Pharmaceuticals (N =521, 60.6%) were the leading cause of poisoning, followed by
multiple substance poisoning (N=98, 11.4%), opioids (N=76, 8.8%), alcohol (N=55, 6.4%),
pesticide (N=40, 4.7%), bite (N=17, 2.0%), and stimulants (N=16, 1.9%). The ingested materials
were classified under the "other" category in 27 cases. The majority of patients were single
(94.9%). There were 707 cases of intentional exposure in this study, with the majority involving
drug poisoning (N=487), followed by cases involving multiple substances (N=84) and opioids
(N=53). The highest rate of accidental poisoning was in children with drug (N=28) and alcohol
poisoning (N=28). Intentional poisoning was higher across all studied groups, except for alcohol
poisoning, where more than half of the patients (50.9%) experienced accidental poisoning. 114
patients (13.4%) had past medical history, with a higher prevalence observed among those
suffering from opioid (23.7%) or drug poisoning (14.2%). About one out of five patients had a
history of psychiatric disease (24.5%) and suicide history (22.8%). A higher proportion of patients
with multiple substance poisoning and drug poisoning had these histories.

There were significant differences among the studied groups in terms of age, gender, level of
education, type of exposure, history of past medical diseases, drug consumption, psychiatric
diseases, suicide, addiction, and self-harm (P<0.05).
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Table 1. Characteristics of children admitted to the referral poisoning center in Iran due to acute poisoning, categorized by the type of substance consumed

Total Drugs Opioids Stimulant | Alcohol” Bite Pesticide Multiple substance Other P-
s "N=98 value
N=521 N=76 N=55 N=17 N=40 N=27
N=16
Age Mean (SD) 15.96 15.83 14.74 17.31(1.62) 16.07 15.06 16.77 16.95 (2.25) 16.60 <0.001
(3.12) (2.91) (4.78) (2.93) (4.80) (1.72) (3.70)
BMI 22.76 22.57 23.24 22.86 (2.94) 22.90 23.36 22.54 22.98 (4.20) 23.63 0.82
(4.34) (3.90) (6.52) (4.89) (5.39) (3.84) (4.98)
Gender Male 321 132 35 (46.1%) | 13 (81.3%) 37 (67.3%) | 13(76.5%) | 17 (42.5%) | 58 (59.2%) 16 (59.3%) | <0.001
(37.8%) (25.3%)
Female 529 389 41(53.9%) | 3(18.8%) 18 (32.7%) | 4 (23.5%) 23 (57.5%) | 40 (40.8%) 11 (40.7%)
(62.2%) (74.7%)
Marital status Single 799 487 73(96.1%) | 16 (100.0%) | 52 (98.1%) | 17 34 (85.0%) | 95 (97.9%) 25(92.6%) | 0.058
(94.9%) (94.4%) (100.0%)
Married 43(5.1%) | 29(5.6%) | 3(3.9%) 0 (0.0%) 1 (1.9%) 0 (0.0%) 6 (15.0%) 2 (2.1%) 2 (7.4%)
Education level Illiterate 36 (4.6%) 13 (2.7%) 6 (8.5%) 1(7.1%) 2 (4.3%) 2 (12.5%) 6 (15.8%) 2(2.2%) 4(16.0%) 0.009
Under diploma 530 340 45 (63.4%) | 8(57.1%) 28 (59.6%) | 7 (43.8%) 27 (71.1%) | 61 (68.5%) 14 (56.0%)
(67.6%) (70.2%)
Diploma 194 115 18 (25.4%) | 4 (28.6%) 15 (31.9%) | 7(43.8%) 5 (13.2%) 24 (27.0%) 6 (24.0%)
(24.7%) (23.8%)
College 24 (31%) | 16(33%) | 2(2.8%) 1(7.1%) 2 (4.3%) 0 (0.0%) 0 (0.0%) 2 (2.2%) 1 (4.0%)
education
Type of exposure Intentional 707 487 53 (71.6%) 9 (56.3%) 22 (40.0%) 0 (0.0%) 39 (97.5%) 84 (85.7%) 13 (52.0%) <0.001
(84.0%) (94.2%)
Accidental 122 28 (5.4%) 20 (27.0%) | 6 (37.5%) 28 (50.9%) | 17 1 (2.5%) 12 (12.2%) 10 (40.0%)
(14.5%) (100.0%)
By others 13 (15%) | 2(0.4%) 1 (1.4%) 1(6.3%) 5 (9.1%) 0 (0.0%) 0 (0.0%) 2 (2.0%) 2 (8.0%)
Past medical history Yes 114 74 (14.2%) | 18 (23.7%) | 2 (12.5%) 7 (12.7%) 1 (5.9%) 4 (10.0%) 8 (8.2%) 0 (0.0%) 0.037
(13.4%)
No 736 447 58 (76.3%) | 14 (87.5%) 48 (87.3%) | 16(94.1%) | 36(90.0%) | 90 (91.8%) 27
(86.6%) (85.8%) (100.0%)
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Past drug history Yes 179 126 9(11.8%) | 6 (37.5%) 5 (9.1%) 0 (0.0%) 4(10.0%) | 24 (24.5%) 5(185%) | 0.002
(21.1%) (24.2%)
No 671 395 67 (88.2%) | 10 (625%) | 50 (90.9%) | 17 36 (90.0%) | 74 (75.5%) 22 (81.5%)
(78.9%) (75.8%) (100.0%)
Previous psychiatric | Yes 208 143 8 (10.5%) 4 (25.0%) 5 (9.1%) 0 (0.0%) 3 (7.5%) 39 (39.8%) 6 (22.2%) <0.001
disease (24.5%) (27.4%)
No 642 378 68 (89.5%) | 12 (75.0%) 50 (90.9%) | 17 37(92.5%) | 59 (60.2%) 21 (77.8%)
(75.5%) (72.6%) (100.0%)
Under psychiatric | Yes 142 102 5 (6.6%) 3 (18.8%) 4 (7.3%) 0 (0.0%) 3 (7.5%) 23 (23.5%) 2 (7.4%) 0.002
treatment (16.7%) (19.6%)
No 708 419 71(934%) | 13 (81.3%) | 51(92.7%) | 17 37 (92.5%) | 75 (76.5%) 25 (92.6%)
(83.3%) (80.4%) (100.0%)
Suicide history Yes 194 129 14 (18.4%) 3 (18.8%) 2 (3.6%) 0 (0.0%) 8 (20.0%) 37 (37.8%) 1(3.7%) <0.001
(22.8%) (24.8%)
No 656 392 62 (81.6%) | 13 (81.3%) | 53(96.4%) | 17 32 (80.0%) | 61 (62.2%) 26 (96.3%)
(77.2%) (75.2%) (100.0%)
Type of past suicide Poisoning 126 82 (64.6%) | 10 (71.4%) | 3 (100.0%) | 0 (0.0%) - 4(50.0%) | 27 (75.0%) 0 (0.0%) 013
(66.0%)
Others 65 (34.0%) | 45(35.4%) | 4(28.6%) | 0(0.0%) 2 (100.0%) | - 4(50.0%) | 9(25.0%) 1 (100.0%)
Suicide family history Yes 42 (4.9%) | 26(5.0%) | 3(3.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (5.0%) 9 (9.2%) 2 (7.4%) 0.26
No 808 495 73(96.1%) | 16 (100.0%) | 55 17 38 (95.0%) | 89 (90.8%) 25 (92.6%)
(95.1%) (95.0%) (100.0%) (100.0%)
Addiction history Yes 209 93 (17.9%) | 25(32.9%) | 4 (25.0%) 17 (30.9%) | 1(5.9%) 11 (27.5%) | 49 (50.0%) 9 (33.3%) <0.001
(24.6%)
No 641 428 51 (67.1%) | 12 (75.0%) 38(69.1%) | 16 (94.1%) | 29 (72.5%) | 49 (50.0%) 18 (66.7%)
(75.4%) (82.1%)
Criminal record history Yes 7(0.8%) 3(0.6%) 0(0.0%) 1(6.3%) 0(0.0%) 0 (0.0%) 1(2.5%) 2 (2.0%) 0(0.0%) 0.15
No 843 518 76 15 (93.8%) 55 17 39 (97.5%) 96 (98.0%) 27
(99.2%) (99.4%) (100.0%) (100.0%) (100.0%) (100.0%)
Self-harm history Yes 97 (11.4%) | 62 (11.9%) | 6 (7.9%) 3 (18.8%) 2 (3.6%) 0 (0.0%) 2 (5.0%) 21 (21.4%) 1 (3.7%) 0.005
No 753 459 70 (92.1%) | 13 (81.3%) | 53 (96.4%) | 17 38 (95.0%) | 77 (78.6%) 26 (96.3%)
(88.6%) (88.1%) (100.0%)

* including alcohol and hydrocarbon poisoning ™ including at least one of which was listed in the first six categories
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BMI= Body mass index
SD= Standard Deviation

Physical examination upon admission was presented in Table 2. According to the results, the most common sign detected in patients at
the time of hospitalization was nausea and vomiting (28.7%, N=244), which was more common among patients with pesticide (47.5%),
alcohol (38.2%), drug (30.7%), and opioid (27.6%) poisoning. Upon presentation at the hospital, 87.0% of patients were alert. A higher
proportion of altered mental status was observed among patients with alcohol poisoning (35.2%), followed by stimulants (31.2%),
multiple substance poisoning (19.6%), and opioids (14.5%). Abnormal findings were observed in 0.7% of patients during neurological
examinations, 0.9% in lung auscultation, and 7.3% in heart auscultation.

In most cases, treatment was non-specific, including general decontamination and symptomatic treatment. Gastric lavage was performed
in 41.3% of children, and activated charcoal was administered to 66.1% of patients. During hospitalization, 3.9% of patients required
admission to the ICU. Children with pesticide poisoning had a higher proportion of ICU admission (15.0%). Seventeen patients were
intubated; the majority belonged to the drug and "other" poisoning group. The mean length of the hospital stay in the current study, was
26.52 (39.88) hours. Out of all patients, 86.4% were discharged with complete recovery, 12.6% left by personal consent, and 0.9% were
discharged with partial recovery. One death (0.1%) was recorded in a child with multiple substance poisoning during the study period.
Significant differences were observed among the study groups in terms of level of consciousness, oxygen saturation, lung auscultation,
nausea and vomiting, duration of hospitalization, ICU admission, intubation, and outcomes (P<0.05).

Table 2. Initial physical examination findings of children with acute poisoning admitted to the referral poisoning center in Iran.

Total Drugs Opioids Stimulants | Alcohol” Bite Pesticide Multiple substance | Other P-
"N=98 value
N=521 N=76 N=16 N=55 N=17 N=40 N=27
Level of | Alert 734 473 (91.5%) 65 (85.5%) 11 (68.8%) 35 (64.8%) 17 38 (95.0%) 78 (80.4%) 17 (63.0%) | <0.001
consciousness (87.0%) (100.0%)
Confusion/delirium | 32 (3.8%) 14 (2.7%) 2 (2.6%) 4 (25.0%) 3 (5.6%) 0 (0.0%) 1 (2.5%) 6 (6.2%) 2 (7.4%)
Lethargy 36 (4.3%) 15 (2.9%) 5 (6.6%) 1 (6.3%) 7 (13.0%) 0 (0.0%) 1 (2.5%) 5 (5.2%) 2 (7.4%)
Obtundation 10 (1.2%) 6 (1.2%) 1(1.3%) 0 (0.0%) 1 (1.9%) 0 (0.0%) 0 (0.0%) 1 (1.0%) 1 (3.7%)
Stupor 24 (2.8%) 7 (1.4%) 3 (3.9%) 0 (0.0%) 6 (11.1%) 0 (0.0%) 0 (0.0%) 5 (5.2%) 3 (11.1%)
Coma 8 (0.9%) 2 (0.4%) 0 (0.0%) 0 (0.0%) 2 (3.7%) 0 (0.0%) 0 (0.0%) 2 (2.1%) 2 (7.4%)
Systolic blood | mmHg 120.56 121.44 (16.43) 117.97 127.73 118.67 119.59 118.73 119.70 (15.54) 117.04 0.25
pressure (16.42) (19.73) (16.36) (15.34) (16.29) (12.75) (15.57)
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Diastolic blood | mmHg 75.79 76.41 (12.25) 72.83 79.47 (10.66) 73.71 (9.81) 77.41 (9.63) | 75.20 (9.25) 75.77 (14.60) 74.33 0.21

pressure (12.11) (11.61) (10.02)

Pulse rate Mean (SD) 92.36 92.28 (31.24) 97.07 105.20 95.35 93.82 90.90 87.27 (18.91) 87.22 0.15
(27.19) (16.35) (21.80) (21.35) (17.63) (19.28) (14.24)

Respiratory rate Mean (SD) 18.32 18.17 (7.54) 18.24 17.75 (1.44) 20.11 19.53 (4.90) | 19.65 17.82 (8.96) 17.26 0.83
(9.78) (10.52) (22.06) (14.49) (17.00)

Temperature Mean (SD) 37.69 38.18 (20.51) 36.91 (0.30) | 37.05(0.16) 36.91 (0.31) 36.97 (0.32) | 36.90 (0.29) 36.92 (0.33) 36.90 0.99
(16.05) (0.27)

02 saturation Mean (SD) 95.54 96.21 (2.41) 9221 (8.77) | 96.27 (1.79) 95.42 (2.50) 96.65 (1.22) | 95.52 (3.53) 94.40 (6.05) 95.37 <0.001
(4.21) (4.59)

Duration of | Mean (SD) 26.52 23.49 (30.56) 30.37 15.19 (10.55) 17.53 26.18 40.65 41.00 (76.64) 25.96 0.001

hospitalization (39.88) (24.25) (24.51) (28.66) (61.22) (25.18)

Heart auscultation Abnormal 62 (7.3%) 36 (6.9%) 9 (11.8%) 2 (12.5%) 3 (5.5%) 1(5.9%) 3 (7.5%) 6 (6.1%) 2 (7.4%) 0.82

Lung auscultation Abnormal 8 (0.9%) 1 (0.2%) 4 (5.3%) 0 (0.0%) 1 (1.8%) 0 (0.0%) 0 (0.0%) 1 (1.0%) 1 (3.7%) 0.003

Bowel sound Abnormal 1(0.1%) 1 (0.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) >0.99

Nausea/Vomiting N (%) 244 160 (30.7%) 21 (27.6%) | 2(12.5%) 21 (38.2%) 0 (0.0%) 19 (47.5%) 18 (18.4%) 3 (11.1%) <0.001
(28.7%)

Diarrhea N (%) 17 (2.0%) 10 (1.9%) 1 (1.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.5%) 4 (4.1%) 1 (3.7%) 0.71

Abdominal pain N (%) 77 (9.1%) 51 (9.8%) 6 (7.9%) 0 (0.0%) 6 (10.9%) 0 (0.0%) 6 (15.0%) 6 (6.1%) 2 (7.4%) 0.45

Neurological N (%) 6 (0.7%) 3 (0.6%) 1 (1.3%) 1 (6.3%) 1 (1.8%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0.20

examination

Charcoal therapy N (%) 553 419 (81.8%) 38 (51.4%) | 4(28.6%) 4 (7.3%) 0 (0.0%) 21 (52.5%) 54 (55.1%) 13 (48.1%) | <0.001
(66.1%)

Lavage N (%) 345 257 (50.2%) 23 (31.1%) | 4(28.6%) 4(7.3%) 0 (0.0%) 19 (47.5%) 33 (33.7%) 5 (18.5%) <0.001
(41.3%)

ICU admission N (%) 33 (3.9%) 13 (2.5%) 2 (2.6%) 1(6.3%) 2 (3.6%) 0 (0.0%) 6 (15.0%) 7 (7.1%) 2 (7.4%) 0.004

Intubation N (%) 17 (2.0%) 5 (1.0%) 2 (2.6%) 1 (6.3%) 2 (3.6%) 0 (0.0%) 2 (5.0%) 2 (2.0%) 3 (11.1%) 0.009

Outcome Partial recovery 8 (0.9%) 1(0.2%) 1(1.3%) 1 (6.3%) 0 (0.0%) 1(5.9%) 4 (10.0%) 0 (0.0%) 0 (0.0%) <0.001

Personal consent | 107 74 (14.2%) 10 (13.2%) | 2 (12.5%) 1 (1.8%) 0 (0.0%) 7 (17.5%) 10 (88.8%) 3 (11.1%)

(12.6%)
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Complete 734 446 (85.6%) 65 (85.5%) 13 (81.3%) 54 (98.2%) 16 (94.1%) 29 (72.5%) 87 (88.8%) 24 (88.9%)
recovery (86.4%)
Death 1(0.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (1.0%) 0 (0.0%)

* including alcohol and hydrocarbon poisoning ™ including at least one of which was listed in the first six categories
ICU= Intensive Care Unit

Table 3 presents the results of the multinomial logistic regression. Acute medication poisoning group served as the reference group for
the dependent variable. Results showed that most independent variables were significantly associated with all the dependent groups
compared with the reference group. Being male increased the odds of all studied group relative to the drug poisoning groups (P<0.05).
Moreover, past drug history and history of psychiatric disease decreased the odds of opioid, alcohol and pesticide poisoning relative to
the reference group. Being under psychiatric treatment decreased the odds of opioid and alcohol poisoning relative to drug poisoning
(p<0.05). For "other" poisoning group relative to the reference group, the direction of suicide history was the same that of those for
alcohol poisoning (p<0.05). History of psychiatric disease, suicide and self-harm increased odds of multiple substance poisoning relative
to reference group (p<0.05). Additionally, a history of addiction increased the risk of poisoning with opioids, alcohol, other substances,
and multiple agents (p<0.05).

Table 3. Results of the multinomial logistic regression

Opioids Stimulants Alcohol Bite Pesticide Others Multiple
OR P- OR P- OR P- OR P- OR P- OR P- OR P-
(95%Cl) value (95%Cl) value (95%Cl) value (95%Cl) value (95%Cl) value (95%Cl) value (95%Cl) value
Age 0.92 0.008 1.34 0.048 1.03(0.93- | 0.59 1.15 0.061 111 0.22 1.20 0.001
(0.87- (1.002- 1.13) (0.99- (0.94- (1.08-
0.98) 1.801) 1.34) 1.31) 1.34)
Gender Female 0.40 <0.001 | 0.08 <0.001 | 0.17(0.09- | <0.001 | 0.10 <0.001 | 0.46 <0.001 | 0.23 <0.001 | 0.23 <0.001
(0.24- (0.022- 0.30) (0.03- (0.24- (0.11- (0.15-
0.65) 0.28) 0.33) 0.89) 0.52) 0.37)
Male 1 - 1 - 1 - 1 - 1 - 1 - 1
Level of 0.86 0.49 1.25(0.53- | 0.62 1.26 (0.78- | 0.35 111 0.81 0.35 0.002 0.69 0.33 1.05 0.82
education (0.55- 2.95) 2.05) (0.48- (0.18- (0.33- (0.71-
1.33) 2.53) 0.68) 1.45) 1.53)
Addiction 2.27 0.003 1.53 (0.47- | 0.47 2.04 (1.11- | 0.021 0.28 0.23 1.75 0.13 2.27 0.049 4.54 <0.001
history (1.33— 4.76) 3.84) (0.03- (0.83- (1.00- (2.94-
3.84) 2.17) 3.57) 5.26) 7.14)
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Type of | Accidental 6.56 <0.001 | 11.60 <0.001 | 22.14 <0.001 | - 0.45 0.43 13.38 <0.001 | 2.49 0.013
exposure (3.46- (3.86- (11.26- (0.06- (5.40- (1.22-
12.45) 34.87) 43.52) 3.37) 33.18) 5.80)
Caused by | 4.59 0.22 27.06 0.009 55.34 <0.001 | - - - 37.46 <0.001 | 5.80 0.081
others (0.41- (2.25- (10.17- (4.89- (0.81-
51.52) 326.12) 301.) 286.9) 41.7)
Intentional 1 - 1 - 1 - 1 1 - 1 - 1 -
Past drug 0.42 0.019 1.88 (0.67- | 0.23 0.31(0.12- | 0.016 - 0.35 0.049 0.71 0.50 1.02 0.95
history (0.20- 5.28) 0.80) (0.12- (0.26- (0.62-
0.87) 0.998) 1.92) 1.68)
No 1
Previous Yes 0.31 0.003 0.88(0.28- | 0.83 0.26 (0.10- | 0.005 - 0.21 0.011 0.76 0.55 1.75 0.015
psychiatric (0.15- 2.78) 0.68) (0.07- (0.30- (1.12-
disease 0.66) 0.71) 1.91) 2.74)
No
Under 0.29 0.009 0.95(0.27- | 0.93 0.32(0.11- | 0.033 - 0.33 0.072 0.33 0.13 1.26 0.38
psychiatric (0.11- 3.39) 0.91) (0.10- (0.08- (0.75-
treatment 0.74) 1.10) 1.41) 2.11)
Suicide 0.69 0.23 0.70 (0.20- | 0.58 0.12 (0.03- | 0.003 - 0.76 0.50 0.12 0.036 1.84 0.008
history (0.37- 2.50) 0.48) (0.34- (0.016- (1.17-
1.27) 1.69) 0.87) 2.90)
Self-harm 0.64 0.31 1.71(0.47- | 0.41 0.28 (0.07- | 0.082 - 0.39 0.20 0.29 0.22 2.02 0.012
history (0.27- 6.61) 1.18) (0.09- (0.04- (1.16-
1.52) 1.66) 2.14) 3.50)

*Reference group = acute drug poisoning

OR= Odds Ratio

Cl= Confidence Interval
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Discussion

Acute poisoning is one of the most common pediatric emergencies and occurs following
exposure to a toxic substance, leading to injury or fatal outcomes [16]. Given that its
epidemiological patterns vary across countries, conducting region-specific epidemiological
investigations is essential to identify effective prevention strategies [4]. The present study
provides a comprehensive overview of the demographic, toxicological, and clinical
characteristics of pediatric acute poisoning in a major referral center in Iran.

In this study, several predictors were identified for poisoning in children under the age of
20, including gender, age, type of exposure, psychiatric history, addiction history, and
history of suicide or self-harm .Notably, gender appeared as an important determinant, with
a higher proportion of female patients, consistent with hospital-based studies from southern
Iran and China [14, 17]. In contrast, other studies from Iran and various regions, including
India and Taiwan, have reported a predominance of male patients [18-20]. Variations in the
age distribution of the pediatric populations across different studies might explain this
difference. Previous studies suggest that while poisoning is more common in younger
children overall, sex-specific patterns emerge with increasing age, with females showing
higher rates during adolescence [20, 21]. Additionally, female dominance in pediatric
poisonings might be related to gender differences in emotional and mental health, including
higher rates of suicide attempts among girls [22].

Despite the overall female predominance, our multinomial regression analysis demonstrated
that being male significantly increased the odds of all types of poisoning compared to drug-
related cases. This finding suggests that boys may be exposed to a higher risk of poisoning
than girls. This pattern may reflect underlying developmental and behavioral factors, as boys
tend to exhibit higher levels of curiosity and exploratory behavior [23, 24].

In addition to sex, age can also play a significant role in influencing the patterns of pediatric
poisoning. As the age increases, the odds of stimulant-related and multiple-agent poisoning
increases as well. Likely because older children and adolescents have easier access to
medications and substances, engage in riskier behaviors, and have a higher prevalence of
intentional exposures. In contrast, younger children are commonly poisoned by accident and
with a single substance. Previous epidemiological reviews also report similar age-related
patterns. They indicate that adolescent poisonings are more frequently involved with
multiple substances and misuse of licit or illicit drugs [25, 26].

The variability of substances involved in pediatric poisoning by age and sex highlights the
importance of examining specific agents in different pediatric groups. Based on our findings,
males accounted for a higher proportion of stimulant, alcohol, multiple substance poisoning,
and bites. In contrast, females were more frequently represented in cases involving drugs,
opioids, and pesticides. This variation in results may reflect differences in gender
socialization, as societal norms in certain regions limit girls’ participation in outdoor
activities and discourage risk-taking behaviors [13, 27].

In the present study, drug ingestion was the most common cause of pediatric poisoning,
followed by multiple substance poisoning, opioids, alcohol, and pesticides. Several Iranian
hospital-based studies have similarly reported that pharmaceuticals are the leading cause of
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narcotics, and opium (mostly methadone) as the most common causes of poisoning [28].

While patterns of poisoning may vary regionally, certain substances (especially opioids)
pose a consistent risk to children worldwide; for instance, in the United States, opioids are
the most common substances contributing to fatal poisonings among young children (<5)
[29]. This study indicated that a history of substance use increases the risk of poisoning by
opioids, alcohol, other substances, and multiple agents. Likewise, Cantor et al. (2001)
suggest that a child can be at a higher risk of fatal opioid poisoning if either the child or the
caregiver has a history of substance use [30].

Consistently, histories of suicide or self-harm were linked to increased odds of multiple-
agent poisonings, aligning with Tay et al. (2021), who reported that self-harming behaviors
were associated with an increased risk of poisoning in pediatric populations [31].
Recognition of intentional poisoning in pediatric patients is therefore crucial, as it may be
indicative of underlying psychosocial distress and warrants consideration of possible child
abuse [32]. In our investigation, the majority of acute poisoning cases were intentional,
primarily in individuals over 10 years old, with a predominance of females. A study from
Singapore similarly reported that all children with acute intentional poisoning were older
than 10 years [31]. Psychiatric disorders, heightened emotional distress during adolescence,
as well as earlier puberty onset and hormonal changes may contribute to a higher tendency
toward self-harm among girls [33, 34].

Our findings revealed that a history of suicide was more prevalent among patients with
multiple substance, drug, stimulant, and opioid poisonings, with poisoning being the most
common method of suicide among most of them. Addressing the issue of intentional
poisoning among children requires collaborative efforts involving pediatricians,
psychologists, teachers, child psychiatrists, and parents. One important preventive measure
is limiting adolescents’ access to common methods of suicide and prevalent risk factors,
including alcohol, drugs, and online content [35].

Malicious administration of pharmaceuticals has been reported to be an important form of
child abuse [36]. In our analysis, poisoning caused by another individual (intentional or
unintentional) was associated with markedly higher odds of stimulant-, alcohol-, and
“other”-category poisonings compared with drug-related poisoning (odds ratios of 27, 55,
and 35, respectively). In a sentinel article, researchers examined pharmaceutical exposures
coded as “malicious” in children <7 years of age, as reported to the NPDS from 2000 to
2008; 1439 cases met the inclusion criteria. At least one sedative was used in 51% of the
cases. The most frequently reported major pharmaceutical categories included analgesics,
stimulants/street drugs, sedatives/hypnotics/antipsychotics, cough and cold preparations,
and ethanol [36].

Childhood poisoning in our setting was associated with a very low mortality rate (0.1%).
One death was recorded in a child with multiple substance poisoning during the study period.
This rate is significantly lower than the 1.5% reported in a previous study conducted at the
same hospital on patients under 10 years 4, and the 3.7% reported in studies from India [37].
However, this is comparable to the findings from Italy and Taiwan, where no deaths were
recorded. [20, 38]. The pediatric poisoning mortality rate in Iran decreased from 0.9% in
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also be noted that our center primarily serves as a referral poisoning center for acutg’adw /./»
poisoning cases. Patients under the age of 18 years are typically admitted to a pediatric unit
at a separate hospital specifically designated for the care of children.

Limitation

The main limitation of this study is its retrospective design; some of the medical data were
not recorded in the files of patients in a busy ED. Another limitation is that our center is a
main referral poisoning center for acute adult poisoning, and patients under 18 years are
typically admitted to a pediatric unit in another hospital to receive services related to
children. However, many are unaware of the services offered by our center for this age group.
Thus, this could cause some selection bias.

Conclusion

This study provides valuable insights into the epidemiological patterns and clinical
characteristics of acute poisoning in children and adolescents admitted to a referral poisoning
center in Iran. Our findings highlight the predominance of female patients and
pharmaceutical ingestion, particularly intentional poisoning, as the leading cause of
poisoning in this population. Despite the female predominance in our study, being male
significantly increased the odds of all types of poisoning compared to drug-related cases.
Although the mortality rate was remarkably low, the significant proportion of intentional
poisonings, especially among older children and adolescents, raises serious concerns about
underlying mental health issues and the accessibility of toxic substances. These findings may
help ED physicians improve their preparations for pediatric poisoning cases and allow public
health authorities to sharpen the focus of poisoning prevention efforts. Future research
should focus on exploring the specific motivations behind intentional poisoning in this age
group, developing targeted prevention strategies, and strengthening collaboration between
healthcare providers, mental health professionals, and public health agencies to effectively
address this complex issue and reduce the burden of pediatric poisoning in Iran.

Data Availability Statement

The data supporting this study’s findings are available from the corresponding author upon
reasonable request.
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A Registry-Based Analysis of Acute Poisoning: Epidemiological Trends and Clinical
Outcomes in a Referral Center in Iran

Abstract
Background

Acute poisoning is a significant public health concern worldwide, contributing to substantial
morbidity and mortality. The epidemiological patterns and clinical outcomes of poisoning
cases vary based on age, gender, and seasonal factors, necessitating region-specific
investigations. This study aims to assess the demographic characteristics, clinical
presentations, and outcomes of acute poisoning cases in a major referral poisoning center in
Iran.

Methods

A retrospective observational study was conducted at Khorshid Hospital’s Poisoning
Emergency Center (KHPEC) in Isfahan, Iran. Data were extracted from the hospital’s
poisoning registry for all acute poisoning cases admitted between May 5, 2023, and May 5,
2024. Patient demographic data, clinical findings, and treatment outcomes were collected.
Statistical analyses were performed using SPSS version 26.

Results

A total of 4,292 patients were included, with a mean age of 33.07 (14.98) years (range: [1]—
[102] years). Males accounted for 52.2% (n=2,242) and females for 47.8% (n=2,050). The
most common type of poisoning was drug-related (47.1%), followed by opioids (18.4%),
multiple substances (13.4%), pesticides (4.9%), alcohol (5.2%), and stimulants (2.1%).
Intentional poisoning (78.4%) was more common than accidental poisoning (20.2%),
particularly among women and younger adults. Males had higher rates of opioid, alcohol,
and stimulant poisoning, whereas drug-related poisoning was predominant among females.
Age-related differences were observed, with the 20—-40-year age group accounting for the
highest proportion of poisoning cases (53.7%). Older adults (=65 years) exhibited the highest
proportion of mortality (4.2%). Seasonal variations were also significant, with intentional
poisoning had highest proportion in autumn and accidental poisoning being more common
in winter.
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Conclusion

This study highlights significant gender, age, and seasonal variations in acute poisoning
patterns. Drug poisoning was the most common form of intoxication, with intentional self-
poisoning prevalent among young adults and females, whereas opioid and pesticide
poisoning were associated with higher mortality, particularly among eldery and males. The
findings emphasize the need for targeted mental health interventions, substance use
prevention programs, and stricter regulations on prescription drugs and pesticides. Public
health policies should be tailored to high-risk populations, ensuring effective poisoning
prevention and management strategies.

Keywords:

Acute poisoning, Season, Gender, Age

Introduction

Acute poisoning remains a significant global public health concern, contributing to
substantial morbidity and mortality(1). In many countries, poisoning represents one of the
leading causes of emergency department visits (2). In 2016, the WHO reported that
unintentional poisoning resulted in 106,683 deaths and a loss of 6.3 million healthy life
years(2). Over the past several decades, rates of drug poisoning deaths have increased
dramatically in many countries (3, 4). The number of overdoses from synthetic opioids and
stimulants has also increased in recent years(5). Snakebites accounted for an estimated
81,000 to 137,000 deaths annually(2).

In developed countries the most common cause of acute poisoning is the abuse of
commercially available pharmaceuticals while in developing countries, pesticides are among
the most common cause. Widespread pesticide use in developing countries increased its
poisoning incidences(6). About 20% of global suicides are due to pesticide self-poisoning,
specially in rural agricultural areas in low- and middle-income countries(2). Iran is a
developing country. In recent years, the number of acute poisoning cases in Iran has
continued to increase. Isfahan is the provincial capital of Isfahan and the biggest city in
central part of Iran, with an estimated population of more than 5 million. Isfahan is an
industrial province, but agriculture remains a vital component of its economy.

The majority of acute poisoning cases admitted to emergency departments are intentional
self-poisoning rather than accidental(7). International studies have reported age, childhood
adversity, recent life events and psychiatric morbidity such as depression, hopelessness and
alcohol misuse, to be associated with increased risk of suicidal attempts among men and
women(8, 9).

The pattern of acute poisoning, as well as the toxic agents contributing to morbidity and
mortality are dynamic and may vary according to age and from place to place and over
time(10, 11). The problem is getting worse as newer drugs and chemicals continue to
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~morbidity and preventing mortality and are often life-saving(12, 13). ¥
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To address this issue, identifying the general pattern of poisoning in a particular region are *

imperative. Therefore, this study aims to examine the epidemiological characteristics,
clinical features, and outcomes of acute poisoning cases in a referral poisoning center in Iran,
to provide valuable epidemiological insights that can inform policy decisions, enhance
preventive measures, and improve patient management strategies. The overall objective of
this study was to describe gender, age and seasonal differences in patients with acute
poisoning

Method
Study Design and Setting

We conducted a retrospective observational registry-based study of patients with acute
poisoning, admitted to the poisoning emergency center of Khorshid hospital in Isfahan, the
leading regional referral center for poisoned patients in central part of Iran, affiliated to
Isfahan University of medical science. This study was conducted in accordance with the
principles of declaration of Helsinki. This study was approved by the ethics committee of
Review Board of Isfahan University of medical science ().

Study Protocol

The registry database of Khorshid Hospital’s Poisoning Emergency Center (KHPEC) is an
ongoing registry database, launched in 2023 and continuously gather data on patients with
acute poisoning admitted to KHPEC. Detailed information regarding methodology of this
study is reported separately (unpulished). All consecutive patients presented at KHPEC with
acute poisoning between May 5, 2023, and May 5, 2024, and had a record of hospitalization
in the emergency room, department, or intensive care unit of KHPEC were included in our
study. Patients who were transferred to other departments following the poisoning have been
excluded. Any information missing in the registration form was retrived from the medical
documents of patients in the hospital archives, if available. Patient with incomplete data
record more than 20% were excluded from this study.

Definition

Diagnoses of acute poioning were made by the attending physician treating the patient based
on all available information including self-reported histories from the patients or their
companioin, physical examinations, and laboratory findings when necessary.

Patients were divided into 7 following groups based on type of poioning: 1)drugs (including
multi drug toxicity, analgesics, antimicrobials (antibiotics, antivirals and antifungals),
antihistamines, antihypertentions, anticoagulant, cardioactives, diabetes medications,
hormones and gastrointestinal drugs, supplements, vitamins, neuroactive (including
sedative-hipnotic, antidepressant, antipsychotics, antiepileptic drugs), respiratory, heavy
metals and others. 2)opioids (including opium, methadone, tramadol, buprenorphine, heroin,
pethidine, codeine, oxycodone, morphine, dextromethorphan) 3)stimulants (cocaine,
cannabinoids (marijuana, weed, cannabis and etc), amphetamines (crystal meth, ritalin,
ecstasy, atomoxetine), pico, modafinil) 4)alcohol(ethanol, methanol, ethylene glycol,
isopropyl alcohol) 5)pesticide (rodenticide, insecticide, fungicide, herbicide, acaricide and
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six categories) 7)other types of poisoning (including animal bites, hydrocarons, heavy:

metals, gas poisoning, unknown poisoning, and medicinal and poisonous plants) (o5 s

Data collection

Data were registered in a structured database by clinical research staff after being trained in
a data collection form developed specifically for the study.

For each case following data were collected using KHPEC data registration system:
demographic information (age, gender, marital status, level of education), addiction history,
type of exposure (accidental, intentional, caused by other), past medical and drug history,
previous psychiatric disease, being under psychiatric treatment, suicide history, suicide
family history, self-harm history, criminal record history, clinical manifestations on
admission, duration of hospitalization, CPR, intubation and outcome (personal consent,
complete recovery, partial recovery and mortality). Clinical information such as symptoms
(including level of conciousness, respiratory, cardiac, Gl, neurological and general physical
examination), body sign of bite, burn and drug injection and vital signs at the time of
admission and treatments used (charcoal therapy and Gl lavage ) were also recorded.

Statistical analysis

Data were analyzed using version 26 of the Statistical Package for Social Sciences (SPSS
Inc., Chicago, IL, USA). Continuous data were expressed as mean (SD) and median with
interquartile range (IQR), whereas categorical data were presented as numbers (n) and/ or
percentages (%). Chi-square independent/ Fisher’s exact test were used to assess
associations between categorical variables and studied group. ANOVA test were used for
comparing continuous variables.

Results

A total of 4,292 poisoning cases were included in our study during the period of 1 year. The
mean (SD) age of study population was 33.07 (14.98) (minimum: 1, maximum:102) . 52.2%
(n=2,242) were male while 47.8% (n=2,050) were female (the male to female ratio was
1:1.09). The most common type of poisoning were drug-related poisonings (47.1%,
n=2,020), followed by opioid poisoning (18.4%, n=789), poisoning with multiple substances
(13.4%, n=574), stimulants (2.1%, n=91), alcohol (5.2%, n=223), and pesticides (4.9%,
n=210). Poisoning with other toxic agents including animal bites, hydrocarbons, gas , heavy
metals and etc. were less common (9.0%, n=385).

Descriptive information and past history of the poisoned patients based on type of poisoning
iIs summarised in table 1. Regarding marital status, the majority of patients were single
(51.2%, n=2,170), followed by married individuals (46.5%, n=1,970). A smaller proportion
being divorced (1.9%, n=82) or widowed (0.4%, n=18). 43.5% had an education level below
a diploma (n=1,656), 38.4% (n=1,464) had obtained a diploma, 13.6% (n=519) had received
higher education. The most common route of exposure was oral ingestion, accounting for
89.5% (n=3,802) of cases, followed by dermal exposure (2.1%, n=89) and inhalation (2.0%,
n=84). With regard to the intention behind poisoning, the majority of cases (78.4%, n=3,319)
were intentional, while 20.2% (n=857) were accidental, and 1.4% (n=60) involved
poisonings caused by others. Past medical history was reported in 22.0% of cases(n=945)
and 29.0% (n=1,243) had a past history of drug use. Additionally, 28.1% (n=1,208) of
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cases. 70.7% of them were with poisoning (n=689, not mentioned in the table) |5am4_[y /.W
history of suicide among first-degree relatives was reported in 3.8% (n=164) of cases. A °
history of criminal offenses was present in 4.4% (n=187) of individuals. Additionally, 7.9%
(n=339) reported a history of self-harm.

There was a significant difference between studied group in terms of gender, marital status,
level of education, route of exposure, type of exposure, past medical and drug history,
psychiatric disease history, being under psychiatric treatment, suicide history, suicide family
history, history of criminal record and self-harm (P<0.001). Women constituted the majority
of patients with drug poisoning, while men accounted for the majority in other categories.
Drugs, stimulants, alcohol and multiple substance poisoning more commonly affected single
individuals whereas opioid and pesticide poisoning were more common among married
individuals. Except for drug poisoning, which was more observed among individuals with
education at the diploma level, other types of poisoning were more common among those
with education below the diploma level. The proportion of drug and alcohol poisoning was
higher among college-educated individuals compared to other groups. The primary route of
exposure was oral across all groups. However, inhalation was higher in stimulant poisoning
(35.2%). Intentional poisoning was the most common type of exposure, especially among
drug poisoning (94.1%), whereas accidental poisoning was highest among alcohol poisoning
cases (57.0%). Majority of poisonings caused by others was occurred with drugs (N=60) and
alcohol (N=18). Higher proportion of past medical history was observed among patients with
opioid and drug poisoning, respectively. Similarly patients with drug poisoning were more
underpsychatric treatment thant other groups. Suicide history and family history had a
higher proportion among patients with multiple suatance poisoning. criminal record history
was highest in proportion in stimulant poisoning (19.8%) , multiple sustances(8.9%) and
opioid poisoning (8.1%).

Table 10. Demographic characteristics and past history of patients with acute poisoning by type of toxic agent

Variable | Total Drug Opioid | Stimulant | Alcohol Pesticide | Multiple Others | P-
Substance value
N=4292 | N=2,020 | N=789 N=91 N=223 N=210 N=385
N=574
Gender Male 2242 634 605 78 169 123 404 229 <0.001
(52.2%) | (31.4%) | (76.7%) | (85.7%) (75.8%) | (58.6%) | (70.4%) (59.5%)
Female 2050 1386 184 13 54 87 170 156
(47.8%) (68.6%) | (23.3%) | (14.3%) (24.2%) (41.4%) (29.6%) (40.5%)
Marital Single 2170 1046 306 52 157 87 347 175 <0.001
Status (51.2%) (52.2%) | (39.2%) | (58.4%) (71.7%) (42.4%) (61.4%) (46.4%)
Married 1970 923 449 33 59 116 193 197
(46.5%) (46.0%) | (57.6%) | (37.1%) (26.9%) (56.6%) (34.2%) (52.3%)
Divorced 82 30 17 3 (3.4%) 3(1.4%) | 1(0.5%) | 23(41%) | 5
(1.9%) (1.5%) (2.2%) (1.3%)
Widow 18 6(0.3%) | 8 1(1.1%) 0(0.0%) | 1(0.5%) | 2(0.4%) 0
(0.4%) (1.0%) (0.0%)
Level  of | Illiterate 170 45 59 4 (6.0%) 4(21%) | 17 15(3.0%) | 26 <0.001
education (4.5%) (2.4%) (8.4%) (8.8%) (8.5%)
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S Wnder 1656 724 355 35 84 107 227 124 AN
Diploma (43.5%) | (39.2%) | (50.6%) | (52.2%) (44.7%) | (55.2%) | (45.0%) (40.4%) %\Q'

Diploma | 1464 747 230 24 70 59 206 128 (b ssnl s
(384%) | (40.4%) | (32.8%) | (35.8%) (37.2%) | (30.4%) | (40.8%) (41.7%Y ’
College 519 331 57 4 (6.0%) 30 11 57 29
education | (13.6%) | (17.9%) | (8.1%) (16.0%) | (5.7%) (11.3%) (9.4%)
Route  of | Oral 3802 1998 706 45 223 198 489 143 <0.001
Exposure (89.5%) | (99.2%) | (89.9%) | (49.5%) (100.0%) | (94.3%) | (85.2%) (41.0%)
Inhalation | 84 0(0.0%) | 22 32 0(0.0%) | 4(1.9%) | 5(0.9%) 21
(2.0%) (2.8%) | (35.2%) (6.0%)
Injection 20 7(0.3%) | 5 1(1.1%) 0(0.0%) | 4(1.9%) | 1(0.2%) 2
(0.5%) (0.6%) (0.6%)
Dermal 89 0(0.0%) | 1 0 (0.0%) 0(0.0%) | 0(0.0%) | 0(0.0%) 88
(2.1%) (0.1%) (25.2%)
Multiple 98 4(0.2%) | 20 1(1.1%) 0(0.0%) | 2(1.0%) | 68 3
Exposure (2.3%) (2.5%) (11.8%) (0.9%)
Unknown 153 4(0.2%) | 20 1(1.1%) 0(0.0%) | 2(1.0%) | 68 3
(3.6%) (2.5%) (11.8%) (0.9%)
Type  of | Intentional | 3319 1894 476 62 88 183 454 162 <0.001
exposure (78.4%) | (94.1%) | (60.8%) | (68.1%) (39.5%) | (87.6%) | (79.2%) (47.1%)
Accidental | 857 110 289 25 127 26 109 171
(02%) | (5.5%) | (36.9%) | (27.5%) (57.0%) | (12.4%) | (19.0%) (49.7%)
Induced 60 9(0.4%) | 18 4(44%) | 8(3.6%) | 0(0.0%) | 10(1.7%) | 11
(1.4%) (2.3%) (3.2%)
Past Yes 945 442 235 9 (9.9%) 36 39 124 60 <0.001
medical (22.0%) | (21.9%) | (29.8%) (16.1%) | (18.6%) | (21.6%) (15.6%)
history
No 3347 1578 554 82 187 171 450 325
(78.0%) | (78.1%) | (70.2%) | (90.1%) (83.9%) | (81.4%) | (78.4%) (84.4%)
Psychiatric | Yes 1208 711 152 13 28 38 209 57 <0.001
Disease (28.1%) | (35.2%) | (19.3%) | (14.3%) (12.6%) | (18.1%) | (36.4%) (14.8%)
History
No 3084 1309 637 78 195 172 365 328
(71.9%) | (64.8%) | (80.7%) | (85.7%) (87.4%) | (81.9%) | (63.6%) (85.2%)
Under Yes 760 484 84 9 (9.9%) 17 20 111 35 <0.001
Psychiatric A77%) | (24.0%) | (10.6%) (7.6%) (9.5%) (19.3%) (9.1%)
Treatment
No 3532 1536 705 82 206 190 463 350
(82.3%) | (76.0%) | (89.4%) | (90.1%) (92.4%) | (90.5%) | (80.7%) (90.9%)
Suicide Yes 975 572 105 11 17 52 184 34 <0.001
History (22.7%) | (28.3%) | (13.3%) | (12.1%) (7.6%) (24.8%) | (32.1%) (8.8%)
No 3317 1448 684 80 206 158 390 351
(77.3%) | (71.7%) | (86.7%) | (87.9%) (92.4%) | (75.2%) | (67.9%) (91.2%)
Type  of | Poisoning | 689 413 72 9(81.8%) | 11 33 127 24 0.76
past (70.8%) | (74.0%) | (70.6%) (64.7%) | (63.5%) | (71.8%) (70.6%)
suicide
Others 286 145 30 2(182%) | 6 19 50 10
(29.3%) | (26.0%) | (29.4%) (35.3%) | (36.5%) | (28.2%) (29.4%)
Yes 164 99 16 1(1.1%) 4(1.8%) | 6(2.9%) | 32(5.6%) | 6 <0.001
(3.8%) (4.9%) (2.0%) (1.6%)
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..Suicide... No 4128 1921 773 90 219 204 542 379 Ao,
Family (96.2%) | (95.1%) | (98.0%) | (98.9%) (98.2%) | (97.1%) | (94.4%) (98.4%) %\Q'
e HiSORY B
& b9 Tarth sl
Criminal Yes 187 31 64 18 3(1.3%) | 7(3.3%) | 51(8.9%) | 13 <0.001 ¢
Record (4.4%) (1.5%) (8.1%) | (19.8%) (3.4%)
history
No 4105 1989 725 73 220 203 523 372
(956%) | (98.5%) | (91.9%) | (80.2%) (98.7%) | (96.7%) | (91.1%) (96.6%)
Self-Harm | Yes 339 172 46 9 (9.9%) 10 13 76 13 <0.001
history (7.9%) (8.5%) | (5.8%) (4.5%) (6.2%) (13.2%) (3.4%)
No 3953 1848 743 82 213 197 498 372
(92.1%) | (91.5%) | (94.2%) | (90.1%) (95.5%) | (93.8%) | (86.8%) (96.6%)
Past Drug | Yes 1243 653 233 17 35 41 180 84 <0.001
History (29.0%) | (32.3%) | (29.5%) | (18.7%) (15.7%) | (19.5%) | (31.4%) (21.8%)
No 3049 1367 556 74 188 169 394 301
(71.0%) | (67.7%) | (70.5%) | (81.3%) (84.3%) | (80.5%) | (68.6%) (78.2%)

Table 2 displays physical examination upon admission, treatment and outcome based in type of
poisoning. There was a significant difference in terms of level of consciousness, SBP, PR, RR,
pupillary reflex, pharyngeal examination, lung sound, nausea and vomiting, diarrhea, abdominal
pain, lavage, charcoal therapy, CPR, intuation, ICU admission and outcome (P<0.05).

A majority of patients across all studied group presented with normal consciousness levels, ranging
from 82.1% in drug poisoning cases to 69.6% in other poisoning group. The proportion of comatose
status was higher in opioid (2.0%) poisoned patients. Patients with stimulant poisoning showed
the highest mean systolic BP (127.17 (17.498) mmHg). Similarly, mean (SD) pulse rate
(101.22 bpm) and respiratory rate (18.91 (8.189) breaths/min) was higher in stimulant
poisoning cases. In contrast patients with opioid poisoning showed the lowest mean RR
(16.91 (7.532)breaths/min). The most frequently observed symptom was nausea and
vomiting (21.4%). 57.3% of patients received charcoal therapy and 34.8% underwent lavage.

CRP was performed for 0.8% of patients. Majority were in opioid poisoning group(n=10). 4.4% of
patients were intubated (n=189), the highest proportion was observed among patients with stimulant
poisoning. 8.5% of patients required ICU admission. The highest proportion were among the patients
with pesticide poisoning. Thirty-three patients died (0.8%). Pesticides (3.9%) accounted for the
highest proportion followed by opioids (1.4%).

Table 11. Physical examination, managment and outcome of patients with acute poisoning by type of toxic agent

Variable Drug Opioid | Stimula Alcoh Pesticid | Multiple | Others P-
nt ol e Substanc valu
e e
Consciousness Normal 1647 560 65 165 185 396 243 (69.6%) <0.00
Level (82.1%) | (71.2%) | (71.4%) (75.3%) | (89.8%) | (70.1%) 1
Confusion/Deliriu | 103 67 15 14 10 51(9.0%) | 72(20.6%)
m (5.1%) (8.5%) (16.5%) (6.4%) (4.9%)
Lethargy 117 79 4 (4.4%) 13 3(1.5%) | 42(7.4%) | 34(9.7%)
(5.8%) (10.1%) (5.9%)
Obtundation 43 23 1(1.1%) 6 1(0.5%) | 16 (2.8%) | 0(0.0%)
(2.1%) (2.9%) (2.7%)
Stupor 65 41 2 (2.2%) 16 5(2.4%) | 38(6.7%) | 4(1.0%)
(3.2%) | (5.2%) (7.3%)
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N | -
I R - [ Coma 32 16 4 (4.4%) 5 2(1.0%) | 22(3.9%) | 0(0.0%)
~ (1.6%) (2.0%) (2.3%)
R = R “—"FMean (SD) 121.94 | 122.48 127.17 125.72 124.28 121.74 125.01 (18.535)
(17.285 (19.620 | (17.498) (20.116 (17.931) (18.388) .
) ) )
DBP Mean (SD) 77.33 77.02 80.97 78.06 77.69 76.59 78.23 (12.746) 0.059
(12.241 (13.492 (12.398) (13.935 (12.069) (13.561)
) ) )
PR Mean (SD) 88.19 91.82 101.22 92.09 90.08 91.28 87.92 (16.981) <0.00
(21.980 (18.419 (20.476) (17.466 (15.078) (46.256) 1
) ) )
RR Mean (SD)/ | 17.81 16.91 18.91 18.77 18.23 17.19 17.65 (4.523) 0.001
breaths/min (6.446) (7.532) (8.189) (12.664 (6.723) (6.236)
)
Pupillary Yes 2016 783 89 223 209 568 385 (100.0%) 0.005
Reflex (99.8%) | (99.2%) | (97.8%) (100.0 (99.5%) (99.0%)
%)
No 4 6 2 (2.2%) 0 1 (0.5%) 6 (1.0%) 0 (0.0%)
(0.2%) (0.8%) (0.0%)
Nystagmus Yes 3 0 0 (0.0%) 1 0 (0.0%) 4 (0.7%) 0 (0.0%) 0.067
(0.1%) (0.0%) (0.4%)
No 2017 789 91 222 210 570 385 (100.0%)
(99.9%) | (100.0 (100.0%) (99.6%) | (100.0%) | (99.3%)
%)
Body Sign of | Yes 0 0 0 (0.0%) 0 0 (0.0%) 2(0.3%) 58 (15.1%) <0.00
Bite (0.0%) (0.0%) (0.0%) 1
No 2020 789 91 223 210 572 327 (84.9%)
(100.0 (100.0 (100.0%) (100.0 (100.0%) | (99.7%)
%) %) %)
Body Sign of | Yes 28 11 1(1.1%) 1 0 (0.0%) 7 (1.2%) 5 (1.3%) 0.63
Burn (1.4%) (1.4%) (0.4%)
No 1992 778 90 222 210 567 380 (98.7%)
(98.6%) | (98.6%) | (98.9%) (99.6%) | (100.0%) | (98.8%)
Body Sign of | Yes 14 22 6 (6.6%) 0 3 (1.4%) 15 (2.6%) 3(0.8%) <0.00
Drug injection (0.7%) (2.8%) (0.0%) 1
No 2006 767 85 223 207 559 382 (99.2%)
(99.3%) | (97.2%) | (93.4%) (100.0 (98.6%) (97.4%)
%)
Pharyngeal Abnormal 9 4 3(3.3%) 0 8(3.8%) 6 (1.0%) 4 (1.0%) <0.00
Examination (0.4%) (0.5%) (0.0%) 1
Normal 2011 785 88 223 202 568 381 (99.0%)
(99.6%) | (99.5%) | (96.7%) (100.0 (96.2%) (99.0%)
%)
Heart Sound Abnormal 141 81 15 21 17 46 (8.0%) 25 (6.5%) 0.067
(7.0%) (10.3%) | (16.5%) (9.4%) (8.1%)
Normal 1879 708 76 202 193 528 360 (93.5%)
(93.0%) | (89.7%) | (83.5%) (90.6%) | (91.9%) (92.0%)
Lung Sound Abnormal 9 45 4 (4.4%) 2 4(19%) | 21(3.7%) | 16 (4.2%) <0.00
(0.4%) (5.7%) (0.9%) 1
Normal 2011 744 87 221 206 553 369 (95.8%)
(99.6%) | (94.3%) | (95.6%) (99.1%) | (98.1%) (96.3%)
Bowel Sound Abnormal 2 2 0 (0.0%) 0 0 (0.0%) 2 (0.3%) 1(0.3%) 0.78
0.1%) | (0.3%) (0.0%)
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oo [ -Normal 2018 787 91 223 210 572 384 (99.7%)
e (99.9%) | (99.7%) | (100.0%) (100.0 (100.0%) | (99.7%)
%)
............... - )
Nausea/Vomiti Yes 456 136 15 68 85 100 58 (15.1%)
ng (22.6%) | (17.2%) | (16.5%) (30.5%) | (40.5%) (17.4%)
No 1564 653 76 155 125 474 327 (84.9%)
(77.4%) | (82.8%) | (83.5%) (69.5%) | (59.5%) (82.6%)
Diarrhea Yes 33 5 0 (0.0%) 2 8(3.8%) | 9(1.6%) 4 (1.0%) 0.021
(1.6%) (0.6%) (0.9%)
No 1987 784 91 221 202 565 381 (99.0%)
(98.4%) | (99.4%) | (100.0%) (99.1%) | (96.2%) (98.4%)
Abdominal Yes 135 33 8 (8.8%) 22 25 25 (4.4%) 17 (4.4%) <0.00
Pain (6.7%) (4.2%) (9.9%) (11.9%) 1
No 1885 756 83 201 185 549 368 (95.6%)
(93.3%) | (95.8%) | (91.2%) (90.1%) | (88.1%) (95.6%)
Neurologic Abnormal 11 3 2 (2.2%) 3 1 (0.5%) 3(0.5%) 1(0.3%) 0.24
Examination (0.5%) (0.4%) (1.3%)
Normal 2009 786 89 220 209 571 384 (99.7%)
(99.5%) | (99.6%) | (97.8%) (98.7%) | (99.5%) (99.5%)
Reflex of | Asymmetric 1 1 0 (0.0%) 0 0 (0.0%) 1(0.2%) 0 (0.0%) 0.92
Extremity (0.0%) (0.1%) (0.0%)
Symmetric 2019 788 91 223 210 573 385 (100.0%)
(100.0 (99.9%) | (100.0%) (100.0 (100.0%) | (99.8%)
%) %)
Muscle Force Asymmetric 5 4 0 (0.0%) 0 0 (0.0%) 3 (0.5%) 3 (0.8%) 0.48
(0.2%) (0.5%) (0.0%)
Symmetric 2015 785 91 223 210 571 382 (99.2%)
(99.8%) | (99.5%) | (100.0%) (100.0 (100.0%) | (99.5%)
%)
DTR Hyperreflexia 6 5 0 (0.0%) 1 0 (0.0%) 2(0.3%) 1(0.3%) 0.93
(0.3%) (0.6%) (0.4%)
Normal 1977 773 89 218 208 559 376 (97.7%)
(97.9%) | (98.0%) | (97.8%) (97.8%) | (99.0%) (97.4%)
Hyporeflexia 37 1 2 (2.2%) 4 2(1.0%) | 13(2.3%) | 8(2.1%)
(1.8%) (1.4%) (1.8%)
Plantar Reflex Extension 43 10 4 (4.4%) 2 4 (1.9%) 12 (2.1%) 4 (1.0%) 0.34
(2.1%) (1.3%) (0.9%)
Mute 54 24 2 (2.2%) 9 2(1.0%) | 16 (2.8%) | 14 (3.6%)
(2.7%) (3.0%) (4.0%)
Flexion 1923 755 85 212 204 546 367 (95.3%)
(95.2%) | (95.7%) | (93.4%) (95.1%) | (97.1%) (95.1%)
Trauma After | Yes 25 16 3(3.3%) 3 2(1.0%) | 9(1.6%) 5 (1.3%) 0.53
Poisoning (1.2%) (2.0%) (1.3%)
No 1995 773 88 220 208 565 380 (98.7%)
(98.8%) | (98.0%) | (96.7%) (98.7%) | (99.0%) | (98.4%)
Lavage Yes 1033 106 13 14 113 165 51 (14.6%) <0.00
(51.6%) | (13.7%) | (14.6%) (6.3%) (54.3%) (29.0%) 1
No 968 667 76 207 95 404 298 (85.4%)
(48.4%) | (86.3%) | (85.4%) (93.7%) | (45.7%) (71.0%)
Charcoal Yes 1683 237 20 11 134 286 93 (26.6%) <0.00
Therapy (84.1%) | (30.7%) | (22.5%) (5.0%) (64.4%) (50.3%) 1
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[EX FETT R No 318 536 69 210 74 283 256 (73.4%) <R

OLIXIO
(15.9%) | (69.3%) | (77.5%) (95.0%) | (35.6%) (49.7%) 3
TTTTTePR T Yes 6 10 1 (1.1%) 2 8(3.8%) | 5(0.9%) 4 (1.0%) <0007 . ¢
03%) | (1.3%) (0.9%) L”fe"v‘ =
No 2014 779 90 221 202 569 381 (99.0%)
(99.7%) | (98.7%) | (98.9%) (99.1%) | (96.2%) (99.1%)
Intubation Yes 62 38 8 (8.8%) 12 6(29%) | 42(7.3%) | 21(5.5%) <0.00
(3.1%) (4.8%) (5.4%) 1
No 1958 751 83 211 204 532 364 (94.5%)
(96.9%) | (95.2%) | (91.2%) (94.6%) | (97.1%) (92.7%)
Mean duration 33.88 47.81 30.18 31.02 48.14 4214 48.48 (109.325) <0.00
of (70.274 | (74.356 | (40.041) (57.005 | (80.548) | (75.505) 1
hospitalization ) ) )
Hospitalization | ICU 1 1 0 (0.0%) 0 0(0.0%) | 1(0.2%) 0 (0.0%) <0.00
(0.0%) (0.1%) (0.0%) 1
Ward 1906 702 77 207 179 508 350 (90.9%)
(94.4%) | (89.0%) | (84.6%) (92.8%) | (85.2%) (88.5%)
Both 113 86 14 16 31 65 (11.3%) | 35 (9.1%)
(5.6%) (10.9%) | (15.4%) (7.2%) (14.8%)
ICU admission Yes 114 87 14 16 31 66 (11.5%) | 35(9.1%) <0.00
(5.6%) (11.0%) | (15.4%) (7.2%) (14.8%) 1
No 1906 702 77 207 179 508 350 (90.9%)
(94.4%) | (89.0%) | (84.6%) (92.8%) | (85.2%) (88.5%)
Outcome Recovery 1779 716 82 214 174 498 357 (99.2%) <0.00
(99.7% | (98.6% | (98.8%) | (99.1% | (96.1%) | (99.0%) 1
) ) )
Mortality 5 10 1(12%) | 2 7(3.9%) | 5 (1.0%) 3 (08
(0.3%) | (1.4%) (0.9%) %)

Descriptive information and past history of the patients based on gender are summarised in
table 3. The majority of both gender were between 20-40 years old. A higher proportion of
females (26.1%) were under 20 years old compared to males (14.5%). Conversely, males
had a higher percentage in the 41-65 age group (28.0%) and >65 years group (5.8%) than
females. Males had a significantly higher proportion of single cases (54.2%), whereas
females were more likely to be married (49.0%). The majority of both gender had education
below a diploma. Females were more likely to have college education (17.8%) compared to
males (9.7%). Males had a higher proportion of education below a diploma (46.8% vs.
39.9%).

Medications were the most common cause of poisoning in both groups, followed by opioids
and multiple substances. However, the prevalence of drug poisoning was twice as high in
women compared to men, while the prevalence of opioid and multiple substance poisoning
was three times higher in men than in women. Intentional poisoning was more common
among females, whereas males had a higher percentage of accidental poisoning (88.3% vs
28.9%, P<0.05). Psychiatric disease history (29.6% vs. 26.8%) and psychiatric treatment
(19.1% vs. 16.4%) were more common in females compared to males (P<0.05). Similarly,
previous suicide attempts (28.8% vs. 7.2%) and a family history of suicide (4.9% vs. 2.8%)
were also more frequent among females (P<0.05). In contrast, males exhibited significantly
higher rates of criminal records (7.6% vs. 0.8%) and addiction history (62.0% vs. 20%)
compared to females (P<0.05).
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..lable -1-2.-Dtg-mgg£aphic characteristics and past history of patients with acute poisoning by gender

e g Variable Total Female Male P-value
Age <20 858 (20.1%) | 533 (26.1%) | 325(14.5%) | <0.001
20-40 2297 (53.7%) | 1142 (56.0%) | 1155 (51.7%)
41-65 940 (22.0%) | 313 (15.3%) | 627 (28.0%)
>=65 181 (4.2%) 52 (2.5%) 129 (5.8%)
Marital Status Single 2170 (51.2%) | 974 (47.9%) | 1196 (54.2%) | <0.001
Married 1970 (46.5%) | 997 (49.0%) | 973 (44.1%)
Divorced 82 (1.9%) 53 (2.6%) 29 (1.3%)
Widow 18 (0.4%) 10 (0.5%) 8 (0.4%)
Level of education Illiterate 170 (4.5%) 74 (4.0%) 96 (4.9%) <0.001
Under Diploma 1656 (43.5%) | 742 (39.9%) | 914 (46.8%)
Diploma 1464 (38.4%) | 712 (38.3%) | 752 (38.5%)
College Education 519 (13.6%) 330 (17.8%) 189 (9.7%)
Type of Poisoning Medications 2020 (47.1%) | 1386 (67.6%) | 634 (28.3%) <0.001
Opioids 789 (18.4%) | 184 (9.0%) 605 (27.0%)
Stimulants 91 (2.1%) 13 (0.6%) 78 (3.5%)
Alcohol 223 (5.2%) 54 (2.6%) 169 (7.5%)
Pesticides 210 (4.9%) 87 (4.2%) 123 (5.5%)
Multiple Substance Toxicity | 574 (13.4%) 170 (8.3%) 404 (18.0%)
Others 238 (5.5%) 156 (7.6%) 229 (10.2%)
Route of Exposure Oral 3802 (89.5%) | 1918 (94.3%) | 1884 (85.1%) | <0.001
Inhalation 84 (2.0%) 25 (1.2%) 59 (2.7%)
Injection 20 (0.5%) 10 (0.5%) 10 (0.5%)
Dermal 89 (2.1%) 33 (1.6%) 56 (2.5%)
Multiple Exposure 98 (2.3%) 13 (0.6%) 85 (3.8%)
Unknown 153 (3.6%) 34 (1.7%) 119 (5.4%)
Type of exposure Intentional 3319 (78.4%) | 1793 (88.3%) | 1526 (69.2%) | <0.001
Accidental 857 (20.2%) | 220 (10.8%) | 637 (28.9%)
Caused by other 60 (1.4%) 17 (0.8%) 43 (1.9%)
Past medical history Yes 945 (22.0%) | 459 (22.4%) | 486 (21.7%) | 0.57
No 3347 (78.0%) | 1591 (77.6%) | 1756 (78.3%)
Psychiatric Disease history Yes 1208 (28.1%) | 607 (29.6%) 601 (26.8%) 0.041
No 3084 (71.9%) | 1443 (70.4%) | 1641 (73.2%)

RN
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..Under Psychiatric treatment | Yes 760 (17.7%) 392 (19.1%) 368 (16.4%) 0.020
............... No 3532 (82.3%) | 1658 (80.9%) | 1874 (83.6%)
Suicide History Yes 975 (22.7%) | 590 (28.8%) | 385 (17.2%) | <0.001
No 3317 (77.3%) | 1460 (71.2%) | 1857 (82.8%)
Type of Past Suicide Poisoning 689 (72.5%) | 420 (72.5%) 269 (72.3%) 0.94
Others 262 (27.5%) | 159 (27.5%) | 103 (27.7%)
Suicide Family History Yes 164 (3.8%) 101 (4.9%) 63 (2.8%) <0.001
No 4128 (96.2%) | 1949 (95.1%) | 2179 (97.2%)
Self-Harm History Yes 339 (7.9%) 169 (8.2%) 170 (7.6%) 0.42
No 3953 (92.1%) | 1881 (91.8%) | 2072 (92.4%)
Criminal Record History Yes 187 (4.4%) 17 (0.8%) 170 (7.6%) <0.001
No 4105 (95.6%) | 2033 (99.2%) | 2072 (92.4%)
Addiction History Yes 1815 (42.3%) | 425 (20.7%) | 1390 (62.0%) | <0.001
No 2477 (57.7%) | 1625 (79.3%) | 852 (38.0%)

1

R

Table 4 displays physical examination, managment and outcome of patients ased on gender.
There was a significant difference in terms of level of consciousness, nystagmus, heart and
lung sound, nausea and vomiting, diarrhea, abdominal pain between gender(P<0.05). Males
had a significantly higher rate of intubation (5.6%) than females (3.1%) (p < 0.001). CPR
was more commonly required in males (1.2%) compared to females (0.4%) (p = 0.006). The
mortality rate was significantly higher among males compared to females (1.3% vs. 0.3%,

P<0.05).

Table 13. Physical examination, managment and outcome of patients with acute poisoning by gender

Clinical Variables | Total Female Male P-value
Level of Consciousness Normal 3275 (77.6%) | 1698 (83.9%) 1577 (71.5%) <0.001
Confusion/Delirium | 280 (6.6%) 92 (4.5%) 188 (8.5%)
Lethargy 278 (6.6%) 108 (5.3%) 170 (7.7%)
Obtundation 105 (2.5%) 37 (1.8%) 68 (3.1%)
Stupor 197 (4.7%) 64 (3.2%) 133 (6.0%)
Coma 94 (2.2%) 24 (1.2%) 70 (3.2%)
Pupillary Reflex Yes 4273 (99.6%) | 2045 (99.8%) | 2228 (99.4%) 0.061
No 19 (0.4%) 5 (0.2%) 14 (0.6%)
Nystagmus Yes 8 (0.2%) 7 (0.3%) 1 (0.0%) 0.026
No 4284 (99.8%) | 2043 (99.7%) | 2241 (100.0%)
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‘.Body.Sign;(\;-Lgi.te Yes 60 (1.4%) 23 (1.1%) 37 (1.7%) 0.14
............................ s g No 4232 (98.6%) | 2027 (98.9%) | 2205 (98.3%) et
K Lf/}ﬂ’};’(};;{ﬂ#

Body Sign of Burn Yes 53 (1.2%) 26 (1.3%) 27 (1.2%) 0.48 *
No 4239 (98.8%) | 2024 (98.7%) | 2215 (98.8%)

Body Sign of Drugs Yes 63 (1.5%) 15 (0.7%) 48 (2.1%) <0.001
No 4229 (98.5%) | 2035 (99.3%) | 2194 (97.9%)

Heart Sound Abnormal 346 (8.1%) 141 (6.9%) 205 (9.1%) 0.006
Normal 3946 (91.9%) | 1909 (93.1%) | 2037 (90.9%)

Lung Sound Abnormal 101 (2.4%) 16 (0.8%) 85 (3.8%) <0.001
Normal 4191 (97.6%) | 2034 (99.2%) | 2157 (96.2%)

Bowel Sound Abnormal 7 (0.2%) 2 (0.1%) 5 (0.2%) 0.27
Normal 4285 (99.8%) | 2048 (99.9%) | 2237 (99.8%)

Nausea/Vomiting Yes 918 (21.4%) | 556 (27.1%) 362 (16.1%) <0.001
No 3374 (78.6%) | 1494 (72.9%) | 1880 (83.9%)

Diarrhea Yes 61 (1.4%) 39 (1.9%) 22 (1.0%) 0.011
No 4231 (98.6%) | 2011 (98.1%) | 2220 (99.0%)

Abdominal Pain Yes 265 (6.2%) 153 (7.5%) 112 (5.0%) 0.001
No 4027 (93.8%) | 1897 (92.5%) | 2130 (95.0%)

Neurologic Examination | Abnormal 24 (0.6%) 14 (0.7%) 10 (0.4%) 0.30
Normal 4268 (99.4%) | 2036 (99.3%) | 2232 (99.6%)

Reflex of Extremity Symmetric 4289 (99.9%) | 2049 (100.0%) | 2240 (99.9%) 0.53
Asymmetric 15 (0.3%) 8 (0.4%) 7 (0.3%)

DTR Hyperreflexia 15 (0.3%) 12 (0.6%) 3(0.1%) 0.018
Normal 4200 (97.9%) | 2007 (97.9%) | 2193 (97.8%)
Hyporeflexia 77 (1.8%) 31 (1.5%) 46 (2.1%)

Plantar Reflex Extension 79 (1.8%) 35 (1.7%) 44 (2.0%) 0.55
Mute 121 (2.8%) 53 (2.6%) 68 (3.0%)
Flexion 4092 (95.3%) | 1962 (95.7%) | 2130 (95.0%)

Trauma After Poisoning | Yes 63 (1.5%) 26 (1.3%) 37 (1.7%) 0.18
No 4229 (98.5%) | 2024 (98.7%) | 2205 (98.3%)

Pupil Normal 2924 (70.6%) | 1597 (80.1%) | 1327 (61.8%) <0.001
Miosis 843 (20.4%) | 215 (10.8%) 628 (29.3%)
Mydriasis 374 (9.0%) 183 (9.2%) 191 (8.9%)

Charcoal Charcoal 2464 (58.5%) | 1487 (73.6%) | 977 (44.6%) <0.001
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................ Other Treatment 1746 (41.5%) | 534 (26.4%) 1212 (55.4%)
.. Lavage... Lavage 1495 (35.5%) | 908 (44.9%) 587 (26.8%) <0.001
Other Treatment 2715 (64.5%) | 1113 (55.1%) | 1602 (73.2%)
Intubation Yes 189 (4.4%) 64 (3.1%) 125 (5.6%) <0.001
No 4103 (95.6%) | 1986 (96.9%) | 2117 (94.4%)
CPR Yes 36 (0.8%) 9 (0.4%) 27 (1.2%) 0.006
No 4256 (99.2%) | 2041 (99.6%) | 2215 (98.8%)
Type of hospitalization ICU 3(0.1%) 1 (0.0%) 2 (0.1%) <0.001
Ward 3929 (91.5%) | 1931 (94.2%) | 1998 (89.1%)
Both 360 (8.4%) 118 (5.8%) 242 (10.8%)
ICU admission Yes 363 (8.5%) 119 (5.8%) 244 (10.9%) <0.001
No 3929 (91.5%) | 1931 (94.2%) | 1998 (89.1%)
Outcome Recovery 3820 (99.1%) | 1809 (99.7%) | 2011 (98.7%) 0.001
Mortality 33 (0.9%) 6 (0.3%) 27  1.3%)

~
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Descriptive information and past history of the patients based on age categories are
summarised in table 5. Except for suicide family history significant differences were
observed among demographics and past history of patients in different age groups (P<0.05).
Drug poisoning (47.1%) was the most frequent poisoning across all age groups, particularly
in younger individuals (<20 years: 59.8%). Opioid poisoning increased with age, being most
common in the >65 years group (54.7%). Stimulant, alcohol and multiple substance
poisoning were primarily observed in the younger and middle-aged groups (20-40 years:
5.8%), while pesticide poisoning had a relatively even distribution across all age groups (p
< 0.001). Suicidal intent was the most common type of exposure across all age groups,
particularly among individuals aged <20 years (83.9%) and 20-40 years (82.5%). In cintrast
accidental poisoning was more prevalent among older adults (>65 years: 45.3%)

A past medical history was most frequently reported among older adults aged 65 years and
above (56.9%). Psychiatric illness history had highest proportion in the 41-65 years group
(30.3%). Suicide attempts were significantly more common among younger patients aged
20-40 years (25.0%). Criminal history was most frequently observed in the 41-65 years age
group (5.7%). Addiction history was most prevalent in the >65 years group (54.7%).

Table 14. Demographic characteristics and past history of patients with acute poisoning based on age categories

Variable Total <20 20-40 41-65 >=65 P-value
Gender Female 2040 533 1142 313 52 (28.7%) <0.001
(47.7%) (62.1%) (49.7%) (33.3%)
Male 2236 325 1155 627 129
(52.3%) (37.9%) (50.3%) (66.7%) (71.3%)
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‘.Mal’jtaj.s.ta.tl,l&‘)l_? Single 2165 807 1187 158 13 (7.2%)
e (51.3%) (94.8%) (52.3%) (17.1%)
"""""""""""""" T g Married 1959 43 (5.1%) 1029 732 155
(46.4%) (45.4%) (79.3%) (85.6%)
Divorced 82 (1.9%) 1(0.1%) 51 (2.2%) 29 (3.1%) 1 (0.6%)
Widow 18 (0.4%) 0 (0.0%) 2 (0.1%) 4 (0.4%) 12 (6.6%)
Level of education Iliterate 169 (4.5%) 37 (4.7%) 49 (2.4%) 47 (5.8%) 36 (24.0%) <0.001
Under Diploma 1651 537 664 (32.6%) | 385 65 (43.3%)
(43.5%) (67.8%) (47.2%)
Diploma 1456 194 908 (44.6%) | 311 43 (28.7%)
(38.4%) (24.5%) (38.2%)
College Education 517 (13.6%) | 24 (3.0%) 415 (20.4%) | 72 (8.8%) 6 (4.0%)
Type of Poisoning Medications 2013 513 1139 320 41 (22.7%) <0.001
(47.1%) (59.8%) (49.6%) (34.0%)
Opioids 784 (18.3%) | 76 (8.9%) 320 (13.9%) | 289 99 (54.7%)
(30.7%)
Stimulants 91 (2.1%) 16 (1.9%) 51 (2.2%) 23 (2.4%) 1 (0.6%)
Alcohol 222 (5.2%) 53 (6.2%) 134 (5.8%) 33 (3.5%) 2 (1.1%)
Pesticides 210 (4.9%) 40 (4.7%) 116 (5.1%) 43 (4.6%) 11 (6.1%)
Multiple Substance | 573 (13.4%) | 98 (11.4%) | 338 (14.7%) | 127 10 (5.5%)
Toxicity (13.5%)
Others 237 (5.5%) 35 (4.1%) 118 (5.1%) 72 (7.7%) 12 (6.6%)
Route of Exposure Oral 3788 792 2052 793 151 <0.001
(89.6%) (93.7%) (90.0%) (85.5%) (84.4%)
Inhalation 84 (2.0%) 10 (1.2%) 39 (1.7%) 30 (3.2%) 5 (2.8%)
Injection 20 (0.5%) 3(0.4%) 13 (0.6%) 4 (0.4%) 0 (0.0%)
Dermal 88 (2.1%) 17 (2.0%) 48 (2.1%) 18 (1.9%) 5 (2.8%)
Route of Exposure 98 (2.3%) 8 (0.9%) 56 (2.5%) 29 (3.1%) 5 (2.8%)
Unknown 152 (3.6%) 15 (1.8%) 71 (3.1%) 53 (5.7%) 13 (7.3%)
Past medical history Yes 944 (22.1%) 114 393 (17.1%) | 334 103 <0.001
(13.3%) (35.5%) (56.9%)
No 3332 744 1904 606 78 (43.1%)
(77.9%) (86.7%) (82.9%) (64.5%)
Type of exposure Intentional 3306 708 1876 629 93 (52.0%) <0.001
(78.3%) (83.9%) (82.5%) (68.1%)
Accidental 854 (20.2%) | 123 371 (16.3%) | 279 81 (45.3%)
(14.6%) (30.2%)
Caused by other intent 60 (1.4%) 13 (1.5%) 27 (1.2%) 15 (1.6%) 5 (2.8%)
History of  Psychiatric | Yes 1204 208 683 (29.7%) | 285 28 (15.5%) | <0.001
Disease (28.2%) (24.2%) (30.3%)
No 3072 650 1614 655 153
(71.8%) (75.8%) (70.3%) (69.7%) (84.5%)
Under Psychiatric | Yes 758 (17.7%) | 142 434 (18.9%) | 167 15 (8.3%)
Treatment (16.6%) (17.8%)
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0 R e LS No 3518 716 1863 773 166 ,'\
o (82.3%) (83.4%) (81.1%) (82.2%) (91.7%) B
""""""" | “Suicide History~ 7= Yes 974 (22.8%) | 194 575 (25.0%) | 191 14 (7.7%) 1A% o
(22.6%) (20.3%) ﬂ)@%ﬁzgw
No 3302 664 1722 749 167
(77.2%) (77.4%) (75.0%) (79.7%) (92.3%)
Suicide Family History Yes 164 (3.8%) 42 (4.9%) 86 (3.7%) 33 (3.5%) 3 (1.7%) 0.15
No 4112 816 2211 907 178
(96.2%) (95.1%) (96.3%) (96.5%) (98.3%)
Self-Harm History Yes 338 (7.9%) 97 (11.3%) | 194 (8.4%) 43 (4.6%) 4(2.2%) <0.001
No 3938 761 2103 897 177
(92.1%) (88.7%) (91.6%) (95.4%) (97.8%)
Criminal Record History Yes 186 (4.3%) 7 (0.8%) 122 (5.3%) 54 (5.7%) 3 (1.7%) <0.001
No 4090 851 2175 886 178
(95.7%) (99.2%) (94.7%) (94.3%) (98.3%)
Addiction History Yes 1810 209 985 (42.9%) | 517 99 (54.7%) <0.001
(42.3%) (24.4%) (55.0%)
No 2466 649 1312 423 82 (45.3%)
(57.7%) (75.6%) (57.1%) (45.0%)

Table 4 displays physical examination, managment and outcome of patients based on age
brackets. ICU admission had a highest proportion among 20-40 age group. CPR and
intubation was significantly higher in elderly patients (=65 years: 3.9% and 8.8%
respectively). Mortality was highest among the elderly (=65 years: 4.2%), whereas it was
lowest among patients under 20 years (0.1%)

Table 15. Physical examination, managment and outcome of patients with acute poisoning by age categories

Clinical Variables | Total <20 20-40 41-65 >=65 P-
value
Level of | Normal 2515 735 1780 549 100 <0.001
Consciousness (81.7%) (86.9%) (78.6%) (61.1%) (57.5%)
Confusion/Delirium | 167 (5.4%) | 32 (3.8%) 135 (6.0%) | 288 71 (40.8%)
(32.0%)
Lethargy 173 (5.6%) | 36 (4.3%) 137 (6.0%) | 62 (6.9%) 3 (1.7%)
Obtundation 73 (2.4%) 10 (1.2%) 63 (2.8%) 2 (0.2%) 1 (0.6%)
Stupor 122 (4.0%) | 25 (3.0%) 97 (4.3%) 21 (2.2%) 2 (1.1%)
Coma 62 (2.0%) 8 (0.9%) 54 (2.4%) 33 (3.5%) 10 (5.5%)
Pupillary Reflex Yes 3143 857 2286 936 178 0.04
(99.7%) (99.9%) (99.5%) (99.6%) (98.3%)
No 12 (0.3%) 1(0.1%) 11 (0.5%) 4 (0.4%) 3 (1.7%)
Nystagmus Yes 8 (0.2%) 1(0.1%) 7 (0.3%) 0 (0.0%) 0 (0.0%) 0.26
No 3147 857 2290 940 181
(99.8%) (99.9%) (99.7%) (100.0%) (100.0%)
Body Sign of Bite Yes 45 (1.2%) 11 (1.3%) 34 (1.5%) 11 (1.2%) 3 (1.7%) 0.89
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e No 3110 847 2263 929 178 A8 )
(98.8%) (98.7%) (98.5%) (98.8%) (98.3%) X
T Body Sign of Burn Yes AT(L1%) | 8(09%) | 33(LA%) | 11(12%) | 1(0.6%) | 055 | il
No 3114 850 2264 929 180
(98.9%) (99.1%) (98.6%) (98.8%) (99.4%)
Body Sign of Drugs Yes 43 (1.4%) 4 (0.5%) 39 (1.7%) 18 (1.9%) 2 (1.1%) 0.042
No 3112 854 2258 922 179
(98.6%) (99.5%) (98.3%) (98.1%) (98.9%)
Heart Sound Abnormal 264 (8.6%) | 62 (7.2%) | 202 (8.8%) | 62(6.6%) | 18(9.9%) | 0.11
Normal 2891 796 2095 878 163
(91.4%) (92.8%) (91.2%) (93.4%) (90.1%)
Lung Sound Abnormal 49 (1.6%) 8 (0.9%) 41 (1.8%) 38 (4.0%) 14 (7.7%) <0.001
Normal 3106 850 2256 902 167
(98.4%) (99.1%) (98.2%) (96.0%) (92.3%)
Bowel Sound Abnormal 4 (0.1%) 1(0.1%) 3(0.1%) 2 (0.2%) 1 (0.6%) 0.56
Normal 3151 857 2294 938 180
(99.9%) (99.9%) (99.9%) (99.8%) (99.4%)
Nausea/Vomiting Yes 745 244 501 145 24 (13.3%) | <0.001
(23.4%) (28.4%) (21.8%) (15.4%)
No 2410 614 1796 795 157
(76.6%) (71.6%) (78.2%) (84.6%) (86.7%)
Diarrhea Yes 53 (1.7%) 17 (2.0%) 36 (1.6%) 7 (0.7%) 1 (0.6%) 0.098
No 3102 841 2261 933 180
(98.3%) (98.0%) (98.4%) (99.3%) (99.4%)
Abdominal Pain Yes 220 (6.9%) | 77 (9.0%) 143 (6.2%) | 39 (4.1%) 5 (2.8%) <0.001
No 2935 781 2154 901 176
(93.1%) (91.0%) (93.8%) (95.9%) (97.2%)
Neurologic Abnormal 20 (0.6%) 6 (0.7%) 14 (0.6%) 4 (0.4%) 1 (0.6%) 0.63
Examination
Normal 3135 852 2283 936 179
(99.4%) (99.3%) (99.4%) (99.6%) (99.4%)
Reflex of Extremity Asymmetric 2 (0.1%) 0 (0.0%) 2 (0.1%) 1 (0.1%) 0 (0.0%) 0.80
Symmetric 3153 858 2295 939 181
(99.9%) (100.0%) (99.9%) (99.9%) (100.0%)
Muscle Force Asymmetric 9 (0.3%) 2 (0.2%) 7 (0.3%) 5 (0.5%) 1 (0.6%) 0.67
Symmetric 3146 856 2290 935 180
(99.7%) (99.8%) (99.7%) (99.5%) (99.4%)
DTR Hyperreflexia 13 (0.4%) 3(0.3%) 10 (0.4%) 2 (0.2%) 0 (0.0%) 0.018
Normal 3098 847 2251 912 174
(98.0%) (98.7%) (98.0%) (97.0%) (96.1%)
Hyporeflexia 44 (1.6%) 8 (0.9%) 36 (1.6%) 26 (2.8%) 7 (3.9%)
Plantar Reflex Extension 56 (1.8%) 14 (1.6%) 42 (1.8%) 21 (2.2%) 2 (1.1%) 0.13
Mute 78 (2.6%) 18 (2.1%) 60 (2.6%) 33 (3.5%) 10 (5.5%)
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................. Flexion 3021 826 2195 886 165 0@\“ )
(95.6%) (96.3%) (95.6%) (94.3%) (91.2%) 3
Trauma After | Yes 45 (1.4%) 11 (1.3%) 34 (1.5%) 16 (1.7%) 1 (0.6%) ﬁﬁﬁ‘ﬁv:/
Poisoning
No 3110 847 2263 924 180
(98.6%) (98.7%) (98.5%) (98.3%) (99.4%)
Type of | ICU 1 (0.0%) 0 (0.0%) 1 (0.0%) 2 (0.2%) 0 (0.0%) <0.001
Hospitalization
Ward 2945 824 2121 825 144
(92.3%) (96.0%) (92.3%) (87.8%) (79.6%)
Both 209 (7.6%) | 34 (4.0%) 175 (7.6%) | 113 37 (20.4%)
(12.0%)
Intubation Yes 118 (4.4%) | 17 (2.0%) 101 (4.4%) | 54 (5.7%) 16 (8.8%) <0.001
No 3037 841 2196 886 165
(95.6%) (98.0%) (95.6%) (94.3%) (91.2%)
CPR Yes 14 (0.5%) 2 (0.2%) 12 (0.5%) 15 (1.6%) 7 (3.9%) <0.001
No 3141 856 2285 925 174
(99.5%) (99.8%) (99.5%) (98.4%) (96.1%)
Pupil Normal 2265 667 1598 549 100 <0.001
(72.0%) (80.1%) (72.0%) (61.1%) (57.5%)
Miosis 479 86 (10.3%) | 393 288 71 (40.8%)
(17.7%) (17.7%) (32.0%)
Mydriasis 308 80 (9.6%) 228 62 (6.9%) 3(1.7%)
(10.3%) (10.3%)
Charcoal Charcoal 1986 555 1431 406 62 (36.5%) | <0.001
(63.3%) (66.1%) (63.3%) (43.9%)
Other Treatment 1114 285 829 518 108
(36.7%) (33.9%) (36.7%) (56.1%) (63.5%)
Lavage Lavage 1245 345 900 218 28 (16.5%) | <0.001
(39.8%) (41.1%) (39.8%) (23.6%)
Other Treatment 1855 495 1360 706 142
(60.2%) (58.9%) (60.2%) (76.4%) (83.5%)
ICU Admission Yes 362 (8.5%) | 34 (4.0%) 176 (7.7%) | 115 37 (20.4%) | <0.001
(12.2%)
No 3936 824 2121 825 166
(92.4%) (96.0%) (92.3%) (87.8%) (100.0%)
Outcome Recovery 3806 750 2067 830 159 <0.001
(99.1%) (99.9%) (99.5%) (98.3%) (95.8%)
Mortality 33 (0.9%) 1(0.1%) 11 (0.5%) 14 (1.7%) 7 (4.2%)

Table 7 shows demographics and past history of patients based on season of poisoning. The

distribution of male and female patients remained relatively stable across all seasons, with
no significant seasonal variation (p = 0.40). Drug poisoning was the most common cause in

all seasons followed by opioids, peaking in winter (n=697 and 332). Stimulant poisoning

cases were relatively stable across seasons, with a slight increase in winter (2.4%). The
proportion of alcohol poisoning was highest in spring (8.9%) and lowest in winter (4.3%,).
Intentional poisoning had highest proportion in autumn. There was a significant differences

S olod Oleaslu oIS (§35,0 dliw Oladuel Hliwl Hloyd Adlag Oleus g S pols olasla

AIYLO-TI1Q 1 s Bots

Email: research@mui.ac.ir

(+71) F1lA01£4

rYAary.t.
(-71) FUTAVAQA 15055595

toralli ( Sa9bd 5 Lo dgle

http://www .research.mui.ac.ir



..;‘,__-,L.:",C'?_.‘V .
WY st "

wioles

~indifferent seasons in terms of type of poisoning, route of exposure, type of exposure, sul
history, criminal record history and addiction history (P<0.05).

............................ : o
et God

Rz IS ar sl

Table 16. Demographic characteristics and past history of patients with acute poisoning based on season of poisoning

Variable Total Spring Summer Autumn | Winter P-
value
Gender Female 2048 263 548 (49.4%) | 496 741 0.40
(47.8%) (48.9%) (47.8%) (46.3%)
Male 2239 275 561 (50.6%) | 542 861
(52.2%) (51.1%) (52.2%) (53.7%)
Age <20 857 101 228(20.6%) | 190 338 0.22
(20.1%) (18.9%) (18.4%) (21.1%)
20-40 2294 301 607 (54.9%) | 566 820
(53.7%) (56.5%) (54.8%) (51.2%)
41-65 939 107 221(20.0%) | 231 380
(22.0%) (20.1%) (22.4%) (23.8%)
>=65 181 (4.2%) | 24 (4.5%) | 49 (4.4%) 46 (4.5%) 62 (3.9%)
Marital Status Single 2167 265 584 (52.7%) | 502 816 0.058
(51.2%) (49.5%) (48.7%) (52.3%)
Married 1968 259 510 (46.0%) | 502 697
(46.5%) (48.4%) (48.7%) (44.7%)
Divorced 82 (1.9%) 7 (1.3%) 12 (1.1%) 22 (2.1%) | 41(2.6%)
Widow 18 (0.4%) | 4 (0.7%) 3(0.3%) 5 (0.5%) 6 (0.4%)
Level of education Iliterate 170 (4.5%) | 24 (5.3%) | 42 (4.2%) 44 (4.9%) 60 (4.1%) 0.20
Under Diploma 1654 184 419 (42.0%) | 380 671
(43.5%) (40.3%) (42.5%) (46.1%)
Diploma 1461 185 401 (40.2%) | 330 545
(38.4%) (40.5%) (36.9%) (37.4%)
College Education 519 64 135(13.5%) | 140 180
(13.6%) (14.0%) (15.7%) (12.4%)
Type of Poisoning Medications 2020 267 552 (49.8%) | 504 697 <0.001
(47.1%) (49.6%) (48.6%) (43.5%)
Opioids 789 84 194 (17.5%) | 179 332
(18.4%) (15.6%) (17.2%) (20.7%)
Stimulants 91(21%) | 9(1.7%) | 21(1.9%) 23(2.2%) | 38(2.4%)
Alcohol 223 (5.2%) | 48 (8.9%) | 54 (4.9%) 52 (5.0%) 69 (4.3%)
Pesticides 210 (4.9%) | 28 (5.2%) | 43 (3.9%) 47 (4.5%) 92 (5.7%)
Multiple  Substance | 573 62 127 (11.5%) | 152 232
Toxicity (13.4%) (11.5%) (14.6%) (14.5%)
Others 234 (5.5%) | 24 (4.5%) | 56 (5.0%) 52 (5.0%) 102 (6.4%)
Route of Exposure Oral 3801 482 969 (88.3%) | 928 1422 <0.001
(89.5%) (90.6%) (90.2%) (89.7%)
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e Inhalation 84 (2.0%) 11 (2.1%) | 17 (1.5%) 22 (2.1%) 34 (2.1%) ‘,,\“ D
............................ Injection 20(05%) | 1(0.2%) | 7(0.6%) 3(0.3%) 9 (0.6%) S P
ufjibﬁu/";:/f‘u’
Dermal 89 (2.1%) 14 (2.6%) | 49 (4.5%) 14 (1.4%) 12 (0.8%) *
Multiple Exposure 98 (2.3%) 15 (2.8%) | 19 (1.7%) 30 (2.9%) 34 (2.1%)
Unknown 153 (3.6%) | 9 (1.7%) | 37 (3.4%) 32(3.1%) | 75 (4.7%)
Past medical history | Yes 945 141 224 (20.2%) | 224 356 0.051
(22.0%) (26.2%) (21.6%) (22.2%)
No 3342 397 885 (79.8%) | 814 1246
(78.0%) (73.8%) (78.4%) (77.8%)
Type of exposure Intentional 3318 430 875(79.9%) | 841 1172 <0.001
(78.3%) (80.8%) (81.8%) (74.2%)
Accidental 857 101 212 (19.4%) | 178 366
(20.2%) (19.0%) (17.3%) (23.2%)
Caused by other 60 (1.4%) 1 (0.2%) 8 (0.7%) 9 (0.9%) 42 (2.7%)
Psychiatric Disease | Yes 1208 156 299 (27.0%) | 316 437 0.24
history (28.2%) (29.0%) (30.4%) (27.3%)
No 3079 382 810 (73.0%) | 722 1165
(71.8%) (71.0%) (69.6%) (72.7%)
Suicide History Yes 974 106 228 (20.6%) | 236 404 0.010
(22.7%) (19.7%) (22.7%) (25.2%)
No 3313 432 881 (79.4%) | 802 1198
(77.3%) (80.3%) (77.3%) (74.8%)
Suicide Family | Yes 164 (3.8%) | 18(3.3%) | 39 (3.5%) 48 (4.6%) 59 (3.7%) 0.47
History
No 4123 520 1070 990 1543
(96.2%) (96.7%) (96.5%) (95.4%) (96.3%)
Self-Harm History Yes 339 (7.9%) | 40(7.4%) | 83 (7.5%) 90 (8.7%) 126 (7.9%) | 0.74
No 3948 498 1026 948 1476
(92.1%) (92.6%) (92.5%) (91.3%) (92.1%)
Criminal  Record | Yes 187 (4.4%) | 18(3.3%) | 35(3.2%) 56 (5.4%) 78 (4.9%) 0.031
History
No 4100 520 1074 982 1524
(95.6%) (96.7%) (96.8%) (94.6%) (95.1%)
Addiction History Yes 1815 215 446 (40.2%) | 428 726 0.022
(42.3%) (40.0%) (41.2%) (45.3%)
No 2472 323 663 (59.8%) | 610 876
(57.7%) (60.0%) (58.8%) (54.7%)
Discussion

The purpose of the present study was to investigate the epidemiological patterns, clinical
characteristics, and outcomes of patients with acute poisoning in a referral poisoning center
in Iran. Our findings reveal that drug poisoning was the most common type of intoxication,
followed by opioid, multiple substance, and pesticide poisonings. Pharmaceutical
medications were also among the most common poisoning in study conducted in the same
hospital (14, 15). Medications were identified as the leading cause of poisoning across most
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intoxication highlights the need for increased awareness of safe medication use and stgwage/ i~ e
and stricter regulations on over-the-counter and prescription medications to prevent
overdose incidents.

Iran has long been recognized as having one of the highest rates of opium and opioid
consumption, partly due to its historical and geographical proximity to Afghanistan, the
world’s largest producer of illicit opium(18). This geopolitical factor has led to a long-
standing culture of opioid use, with opium and its derivatives being commonly abused,
particularly among men(18). The availability of illicit opioids, combined with the misuse of
prescription opioids, has contributed to the increasing rates of opioid-related poisoning.

The overall mortality rate in this study was low (0.8%), with the highest mortality observed
in pesticide poisoning cases, followed by opioids. This aligns with previous research
indicating that pesticide ingestion is a major contributor to poisoning-related deaths,
particularly in developing countries where access to toxic pesticides remains widespread(12,
19, 20). The point is that although pesticide poisoning itself is responsible for only 4.9% of
our hospital admissions, it is the most common cause of death in poisoned patients.

Opioid poisoning was also accounted for higher mortality rate second only to pesticide
poisoning. This aligns with global trends, where opioid-related overdoses have become a
leading cause of poisoning fatalities(21, 22). The patterns of opioid-related poisoning and
associated mortality vary between western countries and the middle East, particularly Iran,
due to differences in opioid availability, prescription practices, and patterns of substance use.
In western countries, such as the United States and Canada, the opioid crisis has been largely
driven by the widespread availability of synthetic opioids, particularly fentanyl and its
analogs(22, 23). In contrast, in Iran, methadone poisoning has emerged as a significant
public health concern. This trend could stems from the widespread availability of methadone
in addiction treatment programs, as well as its diversion into the illicit market(24).
Methadone poisoning is particularly dangerous due to its prolonged half-life, which leads to
delayed and prolonged respiratory depression, increasing the risk of fatal outcomes if
medical intervention is not promptly administered (25). Accidental ingestion, especially
among children and non-opioid users, has also been reported as a concern in Iran due to
improper storage of methadone at home(26).

Our study also revealed seasonal variations, age-related differences, and gender disparities
in patients with acute poisonind. Women constituted the majority of patients with drug
poisoning, while men accounted for the majority in other categories. The study also revealed
that although deliberate self-harm was common in young adult females, mortality was higher
in males which aligns with previous studies(14, 27). women are more likely to engage in
non-fatal self-harm behaviors as a response to emotional distress, interpersonal conflicts,
and psychiatric disorders such as depression and anxiety. Women are also more likely to
seek medical attention following self-harm incidents, leading to higher rates of hospital
admission but lower overall mortality. In contrast, men exhibit higher rates of completed
suicide, which may be attributed to greater impulsivity, social stigma around seeking
psychological support, and the use of more lethal methods(14, 28, 29).

Similar to studies conducted in Turkey (30) and India(31) the seasonal distribution in
poisoning patients suggested a peak in summer and winter. One of the most notable findings
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seasonal affectlve patterns, particularly the transition from warmer to colder months yvmch /_/;w
has been associated with increased psychological distress, depression, and suicide attempts.
Research suggests that seasonal mood disorders and increased stress levels during autumn
can contribute to higher rates of self-harm, including deliberate drug overdose(32, 33).
Additionally, the end of summer and the beginning of academic or work-related pressures
may exacerbate anxiety and mental health conditions, increasing the likelihood of self-
poisoning in vulnerable individuals(34). Conversely, the higher prevalence of accidental
poisoning in winter may be attributed to increased exposure to household toxins,
medications, and heating-related toxic substances during colder months. Reduced outdoor
activity and prolonged indoor stays can lead to higher risks of unintentional poisoning due
to carbon monoxide inhalation, medication errors, and chemical exposures

Limitation

Our data is naturally subject to selection bias, and information bias because of nature of
cross-sectional study. Additionally, as this is a hospital-based study, we recognize that the
findings may not fully reflect those of the general population. Moreover some toxic agents
were unspecified in the records, complicating their classification.
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~Abstract

............................ u.o,a}_},-i;/}w
Introduction: Acute poisoning is a frequent cause of hospitalization and death in
hospital in developing countries. Due to the diverse nature of poisoning cases in
various epidemiological and socioeconomic settings, it is advisable to conduct
additional research to assess the patterns of poisoning and the factors associated
with it in central Iran. A data registration system was implemented at Khorshid
Hospital's Poisoning Emergency Center (KHPEC), the main referral center for
poisoning cases in central Iran.

Methods: The data collection process includes the following  steps;
a)Hospitalization, b)History taking, performing a physical examination, as well as
lab testing, c)stabilization of the disease state, d) Notification to the registration
expert, e) Data entry into the system, g) Confirmation of supervising expert, h)
Data quality control, and f)Preparation for analysis.

Results: In this study, 4,297 patients were recorded by the data registration
system during May 2024 to May 2025. The mean age of the participants was
33.06 years (SD = 14.98, ranging from 1 to 102), with 47.8% being female. Drug
poisoning was responsible for the most cases (N=2020, 47.0%) followed by
opioids (N=789, 18.4%), multiple substances poisoning (N=574, 13.4%), alcohols
(N=223, 5.2%) and pesticides (N=210, 4.9%). The most common type of
exposure was intentional (77.2%). Oral ingestion was the most common route of
exposure (88.5%). 8.5% of all patients admitted to ICU and 0.8% of our patients
died during hospitalization.

Conclusion: The KHPEC provided an opportunity for ongoing monitoring and
evidence-based decision-making in poisoning prevention and treatment.

Key words: Epidemiology, Poisoning, Registries, Data management
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