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Abstract

Background Poisoning is one of the common causes of visits to emergency departments. Opioids and methadone are
among the leading causes of unintentional poisoning, particularly in children, leading to a high burden of pediatric
emergency admissions. This study was conducted to evaluate methadone poisoning, clinical manifestations, and
laboratory findings.

Methods This descriptive cross-sectional study was performed using a census approach on the medical records of 107
children hospitalized due to methadone poisoning at Shahid Motahari Educational and Medical Center, Urmia, between
2019 and 2024. Data were collected using a checklist including demographic characteristics, clinical symptoms, and
laboratory findings. Data analysis was conducted using SPSS version 26 through descriptive statistics and frequency
distribution (absolute and percentage).

Results The mean age of the patients was 41 + 52 months, with 62.6% falling within the age range of 13—59 months.
A total of 59.8% were presented within less than 12 hours, 57% were boys, 81.3% of poisonings were accidental,
and 64.5% were poisoned with methadone syrup. Clinical symptoms included miosis in 72.9%, decreased level of
consciousness in 78.5%, seizures in 2.8%, respiratory arrest in 10.3%, intubation in 8.4%, and death in one case
(0.9%). Laboratory findings showed metabolic acidosis in 35.5%, anemia in 59.8%, hyperglycemia in 43%, and
positive urinary methadone in 71%. Naloxone was administered in 95.7% of patients.

Conclusion Parental education on preventing accidental methadone ingestion, timely referral to medical centers in
case of poisoning symptoms, and training provided by addiction treatment centers on safe storage of methadone are
effective strategies in reducing methadone poisoning among children.
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1 Introduction

Currently, childhood injuries have become a significant
global public health problem, imposing both direct and
indirect economic burdens related to morbidity and
premature mortality of children on all countries. The home
is the primary environment where children spend most
of their time, and many childhood-related injuries occur
within this setting.[1] Both intentional and unintentional
poisoning are among the common causes of emergency
department visits. More than 60% of poisoning-related
deaths are deliberate, while poisoning is the second
leading cause of unintentional mortality in children after
traffic accidents. In children, poisoning often occurs due
to their tendency to imitate their parents.[2]

Substance abuse and its related poisonings are recognized
as the most common types of poisoning worldwide. With
the increase in population and the rising number of drug
users, substance-related poisonings are also increasing.
[3] Among the common and dangerous poisonings
in children in Iran, opioid poisoning is significant.
In recent years, there has been a shift in the pattern of
opioid poisoning with a considerable rise in methadone
poisoning. Unfortunately, appropriate measures have not
always been taken in response to this type of poisoning.
For instance, a study conducted in Tehran showed that
in more than half of the children referred to a poisoning
center from other medical facilities without being
diagnosed with methadone poisoning, no effective
intervention had been provided.[4]

Among the causes of poisoning in both children and adults
in Iran, opioids remain one of the most significant, with
methadone being the most frequent agent. Methadone
poisoning, resulting from its use as a maintenance
therapy for opioid addiction, is increasing. The growing
use of methadone, on the one hand, and insufficient
preventive measures, on the other, have turned this
poisoning into a serious public health threat.[5] With the
ongoing rise in substance abuse, the number of children
admitted to pediatric hospitals due to drug poisoning has
also increased. Narcotic substances account for half of
all poisoning cases in children and, in some regions of
Iran, are responsible for up to 91% of childhood deaths.
[6] In pediatric departments of hospitals in the United
Kingdom, methadone has been reported as the most
common cause of fatal drug poisoning. Therefore, before
and during methadone prescription, serious efforts are
needed to ensure the drug is kept out of children’s reach
to prevent unintentional poisoning.[6]

In Iran, methadone syrup currently lacks dedicated
childproof containers. Patients receiving methadone for
addiction treatment usually obtain their daily or weekly
dose in water bottles or other medicine containers, which
they keep at home. This unsafe storage practice increases

the risk of accidental ingestion either by children or
due to mistaken administration by parents, leading to
poisoning. [7] A study by Farnaghi et al., comparing
unintentional methadone and buprenorphine poisoning in
children, found that children exposed to buprenorphine
had a higher rate of loss of consciousness at admission
compared to methadone, but subsequently experienced
fewer complications during hospitalization, likely due
to the partial antagonist properties of buprenorphine.
[8] These findings indicate that methadone exposure
in children is more toxic than buprenorphine. A study
by Hemmati et al. also demonstrated that the most
common causes of poisoning in children were narcotics
and medications, emphasizing the need for parents to
improve their knowledge regarding the safe storage of
these substances.[9]

Given the changing pattern of opioid poisoning and
the remarkable increase in methadone use at home
within addiction treatment and methadone maintenance
programs in recent years, the issue of methadone
poisoning in children has emerged as a serious and
novel concern, accompanied by significant risks and
complications. Therefore, this study was designed and
conducted to determine the frequency of methadone
poisoning in children, as well as to assess its clinical
manifestations, laboratory findings, and outcomes. The
findings of this research are expected to contribute to
the development of strategies for preventing this type of
poisoning in children.

2 Methods

The present research was a descriptive cross-sectional
study. The study population consisted of children under
18 years of age who were admitted to the emergency
department of Shahid Motahari Educational and Medical
Hospital, Urmia, with a diagnosis of methadone poisoning
between April 2019 and September 2024. Among 1,326
pediatric poisoning cases, 107 children with methadone
poisoning were selected using a purposive census
sampling method.

Inclusion criteria included medical records of all children
under 18 years old with confirmed methadone poisoning
based on clinical manifestations and laboratory findings.
Exclusion criteria were incomplete records lacking
clinical or laboratory data.

Data collection was performed using a checklist that in-
cluded demographic information (child’s age, sex, place
of residence, family history of addiction, and birth order),
as well as other relevant data such as number of hospi-
tal admissions, cause of poisoning, intent and amount of
methadone ingested, time interval between ingestion and
hospital admission, patient outcomes, length of hospital
stay, respiratory, neuromuscular, ocular, gastrointestinal,
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cardiovascular, and urinary symptoms, underlying dis-
eases, pharmacological treatments, and intubation status.
Information was gathered through interviews conducted
by medical students and residents with the parents or
caregivers, along with clinical examinations of poisoned
children.

Laboratory evaluations included hematology, biochemis-
try, urine toxicology, electrocardiography, and other tests
requested during hospitalization at the discretion of the
attending physician, depending on the patient’s clinical
status. Data were entered and analyzed using SPSS ver-
sion 26. Descriptive statistics such as mean, standard de-
viation, absolute frequency, and percentage were used to
describe demographic characteristics. Inferential analy-
ses, including correlation tests, were performed to assess
associations between variables. A p-value of < 0.05 was
considered statistically significant.

3 Results

In the present study, 67 children (62.6%) with poison-
ing were in the age group of 13—59 months, eight (7.5%)
were in the age group of 0—12 months, 21 (19.6%) were
in the age group of 60—120 months, 10 (9.3%) were in
the age group of 121-168 months, and one child (0.9%)
was in the age group of 169-216 months. Regarding their
place of residence, 86 children (80.4%) lived in urban
areas and 21 (19.6%) in rural areas. In terms of sex, 61
patients (57%) were boys and 46 (43%) were girls.

With respect to family history of addiction, 16 children
(15%) had fathers with addiction, 18 (16.8%) had grand-
fathers with addiction, and only one child (0.9%) had
a mother with addiction. In 15 cases (14%), addiction
was present in other close relatives, while in 67 children
(62.6%) the source of addiction in the family was not
identifiable.

Regarding their birth order, 37 children (34.6%) were
the first child in the family, 34 (31.8%) were the second
child, 17 (15.9%) were the third child, four (3.7%) were
the fourth child, and 15 (13%) were of fifth birth order
or higher.

The time interval between ingestion and admission to
the medical center was less than five hours in 41 chil-
dren (38.3%), 6—12 hours in 23 (21.5%), 13—-24 hours in
15 (14%), and 24-48 hours in three (2.8%). In 25 cases
(23.4%), the time interval was either unknown or not re-
corded in the medical files.

The cause of poisoning was accidental in most cases (87
children, 81.3%). In five cases (4.7%), it was intentional
by parents, in nine cases (8.4%), it was due to suicide
attempts, and in six children (5.6%), the cause was un-
known. With respect to the form of methadone, 69 chil-
dren (64.5%) were poisoned by syrup, 26 (24.3%) by
tablets, while in 12 cases (11.2%) the type of methadone
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was not documented.

The duration of hospitalization was 1-3 days in 49 chil-
dren (45.8%), 4—7 days in 53 children (49.5%), and more
than 7 days in five (4.7%). A previous history of poi-
soning was reported in nine children (8.4%), while the
majority (98 children, 91.6%) had no such history. An
underlying disease was present in 14 children (13.1%),
whereas most children (93 cases, 86.9%) had no underly-
ing medical condition (Table 1).

According to Table 2, which presents the laboratory
findings, 64 children (59.8%) had abnormalities in he-
moglobin and hematocrit levels, mainly in the form of
anemia. Platelet abnormalities were observed in two cas-
es (1.9%), while 41 cases (38.3%) had normal results.

In 103 children (96.3%), BUN and creatinine levels were
normal, whereas four cases (3.7%) showed abnormali-
ties. Serum sodium and potassium levels were normal
in 105 patients (98.1%) and abnormal in two patients
(1.9%).

Regarding coagulation tests (PT, PTT), 42 patients
(39.3%) had normal results, five cases (4.7%) were ab-
normal, and in 60 cases (56.0%) these tests were not per-
formed.

Arterial or venous blood gas (ABG/VBG) analysis
showed normal results in nine patients (8.4%), meta-
bolic acidosis in 38 (35.5%), respiratory acidosis in 17
(15.9%), metabolic alkalosis in six (5.6%), respiratory
alkalosis in three (2.8%), and mixed acid—base disorders
in five patients (4.7%). In 29 patients (27.1%), no sample
was sent for blood gas analysis.

Blood glucose (BS) levels were normal in 45 patients
(42.1%), elevated in 46 (43.0%), decreased in four
(3.7%), and not reported in 12 cases (11.2%).

Urine toxicology screening revealed normal findings
despite clinical symptoms and treatment response in
nine cases (8.4%). Methadone was detected in 76 cases
(71.0%), benzodiazepines in seven (6.5%), morphine in
11 (10.2%), methadone and benzodiazepines together in
four (3.7%), barbiturates in six (5.6%), tramadol in one
(0.9%), and methamphetamine in two cases (1.8%) (Ta-
ble 2).

According to Table 3, which summarizes the clinical
manifestations of the patients, respiratory symptoms
were as follows: 28 children (26.9%) had normal find-
ings, 10 children (9.4%) had tachypnea, 22 children
(20.6%) had bradypnea, 31 children (28.9%) had cy-
anosis and oxygen desaturation, 11 children (10.3%)
experienced respiratory arrest, and five children (4.7%)
had aspiration.Regarding neuromuscular symptoms, 84
children (78.5%) exhibited decreased consciousness and
drowsiness, 22 children (20.6%) had weakness and leth-
argy, three children (2.8%) experienced seizures, and 11
children (12.1%) were fully conscious. Ocular findings
included 20 children (17.9%) with normal signs, 78 chil-



Evaluation of Methadone Poisoning in Children

Page 4 of 9

Table 1 Demographic characteristics of children with methadone poisoning

Variable Category Frequency (n) Percentage (%)
Urban 86 87.4
Place of residence
Rural 21 19.6
Father 16 15
Mother 1 0.9
Family history of addiction Grandfather 8 7.5
Close relatives 15 14.0
Unknown source 67 62.6
0-12 8 7.5
13-59 67 62.6
Age group (months) 60-120 21 19.6
121-168 10 9.3
169-216 1 0.9
Sex Male 61 57.0
Female 46 43.0
First 37 34.6
Second 34 31.8
Birth order Third 17 15.9
Fourth 4 3.7
Fifth or higher 15 13.0
<5 hours 41 383
6-12 hours 23 21.5
Time to hospital admission 13-24 hours 15 14.0
24-48 hours 3 2.8
Unknown 25 23.4
Accidental 87 81.3
Intentional by parents 5 4.7
Cause of poisoning
Suicide 9 8.4
Unknown 5.6
Syrup 69 64.5
Type of methadone Tablet 26 243
Not specified 12 11.2
1-3 days 49 45.8
Length of hospitalization 4-7 days 53 49.5
> 7 days 5 4.7
) ) o Yes 9 8.4
Previous history of poisoning No 08 016
Underlying disease Present 14 B
Absent 93 86.9

dren (72.9%) with miosis, and nine children (8.4%) with
mydriasis.

Gastrointestinal symptoms were normal in 26 children
(24.3%), while 44 children (41.1%) had nausea and vom-
iting, and 37 children (34.6%) had diarrhea.
Cardiovascular signs were normal in 78 children (72.9%),
21 children (19.6%) had tachycardia, seven children
(6.5%) had bradycardia, one child (0.9%) had hypoten-

sion, and one child (0.9%) exhibited mottling. Electro-
cardiograms (ECG) were not performed in 64 children
(59.8%), were normal in 40 children (37.4%), and QT
interval abnormalities were observed in three children
(2.8%).

Urinary findings included positive glucose in 17 children
(15.9%), positive ketones in five children (4.7%), hema-
turia in one child (0.9%), both ketones and glucose in
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two children (1.8%), glucose and hematuria in one child
(0.9%), and normal findings in 81 children (75.7%).
Regarding airway management, 98 children (91.6%)
were not intubated, whereas nine children (8.4%) re-
quired intubation.

Table 2 Laboratory findings in children with methadone poi-
soning

Test/Variable  Category Frequency Percentage
Decreased Hb/Hct 64 59.8
CBC Platelet abnormality 2 1.9
Normal 41 38.3
BUN/Cr Normal 103 96.3
Abnormal 4 3.7
Na/K Normal 105 98.1
Abnormal 2 1.9
Normal 42 39.3
PT/PTT Abnormal 5 4.7
Not performed 60 56.0
Normal 9 8.4
Metabolic acidosis 38 35.5
Respiratory acidosis 17 15.9
ABG/VBG Metabolic alkalosis 6 5.6
Respiratory alkalosis 3 2.8
Mixed disorder 5 4.7
Not performed 29 27.1
Normal 45 42.1
Blood Sugar Decreased 4 3.7
(BS) Increased 46 43.0
Not performed 12 11.2
Methadone 76 71.0
Benzodiazepines 7 6.5
Morphine 11 10.2
Urine Methadone + Benzo- 4 37
diazepine
Toxicology Barbiturates 6 5.6
Tramadol 1 0.9
Methamphetamine 2 1.8
Normal 9 8.4

Concerning pharmacological treatment, 102 children
(95.2%) received naloxone, 34 children (31.8%) received
sorbitol charcoal powder, 17 children (15.9%) received
antibiotics, one child (0.9%) received ondansetron, 16
children (14.9%) received pantoprazole, and 12 children
(11.2%) received other medications, including anticon-
vulsants.

The outcomes of methadone poisoning in this study
showed that 90 children (84.1%) recovered, one child
(0.9%) died, and 16 children (15.0%) were discharged
with personal consent.
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4 Discussion

According to the results of this study, the mean age of the
participating children was 52 + 41 months, with 62.6%
of cases falling within the 13—59-month age range, rep-
resenting the highest incidence of poisoning among
children. This finding is consistent with the study by
Ghaffourian et al.'”), in which 45.8% of poisoned chil-
dren were aged 2 to 5 years. Additionally, 7.5% of cases
occurred in the 0—12-month age group, with the youngest
child being seven months old. In the study by Jabbeh-
dari et al.l'", the youngest reported age was four months,
while Hosseini-Nasab et al.['” reported six months. Con-
sidering that infants under 12 months are not capable of
ingesting methadone independently, these cases must
have resulted from exposure by another individual, indi-
cating the need for further investigation in this context.
According to the results of this study, 57% of the poi-
soned children were male, whereas some other studies
did not report a predominance of boys.['! Nevertheless,
in the study by Besharat et al.'), the frequency of poi-
soning with opium and its derivatives was higher among
boys. Additionally, 87.4% of the poisoned children resid-
ed in urban areas, which is consistent with the findings of
Masoudpour et al.’s study!'?, in which 85.6% of the cases
lived in cities. Although most studies have not examined
the place of residence, a significant relationship between
living environment and substance use can be interpret-
ed as follows: residence in areas with higher exposure
to delinquent behaviors or in socioeconomically disad-
vantaged neighborhoods may increase the likelihood of
addiction, which explains the higher incidence in urban
compared to rural areas.

Furthermore, 45.5% of the poisoned children had a
first-degree family member or relative with a history of
addiction. This result differs from the study by Hosseini-
nasab et al.l'”, in which 79% of poisoned children had
family members with a history of addiction. This discrep-
ancy may be because in 62.6% of the reviewed cases,
the source of addiction was not documented; potential
reasons include omission by healthcare personnel during
history taking or intentional non-disclosure by the family
or accompanying persons. In the present study, only one
mother had a history of addiction, which contrasts with
the study by Ahmadi et al.'")] titled “The Effect of Pre-
ventive Education on Mothers’ Awareness of Methadone
Poisoning in Children,” in which group discussion-based
education improved the awareness of mothers under
methadone treatment.

Considering that 81.3% of methadone consumption in
this study occurred accidentally, it can be concluded that
proper education of mothers, as the primary caregivers,
regarding safe methadone storage is critical and cannot be
overlooked. In the current study, 66.4% of the poisoned
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children were first- or second-born, while the incidence
among later-born children was lower, and no significant
association was found between parental addiction—par-
ticularly maternal addiction—and the child’s birth order.

Table 3 Clinical manifestations, interventions, and outcomes in children with methadone poisoning

In contrast, Masoudpour et al. ') reported that 57.1%
of poisoned children were fourth-born or later and had
mothers with a history of addiction.

Methadone syrup accounted for 64.5% of poisoning

Variable Category Frequency (n) Percentage (%)
Normal 28 26.9
Tachypnea 10 9.4
) Bradypnea 22 20.6
Respiratory symptoms
Cyanosis / Oxygen desaturation 31 28.9
Respiratory arrest 11 10.3
Aspiration 5 4.7
Decreased consciousness/ Drowsiness 84 78.5
Weakness/Lethargy 22 20.6
Neuromuscular symptoms
Seizure 3 2.8
Fully conscious 11 12.1
Normal 20 17.9
Ocular symptoms Miosis 78 72.9
Mydriasis 9 8.4
Normal 26 243
Gastrointestinal symptoms Nausea/Vomiting 44 41.1
Diarrhea 37 34.6
Normal 78 72.9
Tachycardia 21 19.6
Cardiovascular symptoms Bradycardia 7 6.5
Hypotension 1 0.9
Mottling 1 0.9
Normal 40 374
ECG findings QT abnormality 3 2.8
Not performed 64 59.8
Positive glucose 17 15.9
Positive ketones 5 4.7
. Hematuria 1 0.9
Urinary symptoms Positive ketones & glucose 2 1.8
Positive glucose & hematuria 1 0.9
Normal 81 75.7
Intubation Intubated 9 8.4
Not intubated 98 91.6
Naloxone 102 95.2
Sorbitol charcoal 34 31.8
Antibiotic 17 15.9
Medications administered Ondansetron 1 0.9
Pantoprazole 16 14.9
gtnhte; medications (e.g., anticonvul- 1 112
Recovery 90 84.1
Outcome Death 1 0.9
Discharged with personal consent 16 15.0
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cases in this study, which aligns with other studies.!"’,
7] Given that methadone syrup is often stored in bottles
resembling those of children’s medications, children—
or even their caregivers—may ingest it accidentally due
to unawareness of its contents. Moreover, the observed
increase in blood glucose in 43% of poisoned children
and the presence of glucose in the urine of 15.9% of cases
may indicate that methadone syrup contains sweeteners
or flavoring agents that raise blood sugar levels. Although
this aspect has not been examined in other studies, it is
recommended that future research pay particular attention
to changes in laboratory findings.

The results showed that 49.5% of the children were
hospitalized for 4-7 days, while 45.8% were admitted
for 1-3 days. These findings differ from those of
Hosseininasab et al. ['?), in which the average hospital stay
for poisoned children was 43 hours. Clearly, the treatment
and care of these children require time, medications,
and other hospital-related expenses. Prolonged
hospitalization can sometimes lead to nosocomial
infections, increased complications, and even death. It is
therefore recommended that future similar studies also
examine the duration of hospitalization and associated
costs so that, if similar results are observed, strategies to
reduce hospital stay and establish standardized treatment
protocols for methadone poisoning can be implemented.
The results also indicated that hemoglobin and hematocrit
levels decreased in 59.8% of poisoned children. However,
this reduction is unlikely to be caused by methadone
poisoning, as anemia is not an acute feature of poisoning,
and there is no clinically significant association between
anemia and methadone toxicity. This finding reflects that
anemia is one of the most common forms of childhood
anemia.

One of the key diagnostic signs of methadone poisoning
is miosis, which was observed in 72.9% of the poisoned
children in this study, consistent with previous reports
ranging from 64.6% to 75.9%.['7- ' Thus, miosis can
be considered a primary sign of methadone poisoning.
Additionally, 78.5% of children presented to the
emergency department with decreased consciousness
and drowsiness, which aligns with other studies reporting
impaired consciousness in 71.8-91.4% of cases.['> '™
Arterial blood gas analysis showed that 35.5% of patients
had metabolic acidosis, consistent with Maamouri et al.
M, who reported metabolic acidosis in 30.7% of cases.
In this study, 59.8% of poisoned children sought medical
care within 12 hours and received prompt treatment (p <
0.01). These findings highlight the critical importance of
early presentation and accurate recognition of methadone
poisoning symptoms, as shorter intervals between
exposure, diagnosis, and treatment are associated with
better patient prognosis.

Electrocardiograms were obtained in this study, and only
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2.8% of children showed QT interval abnormalities,
consistent with Dadpour et al.l'l, who reported no
significant association between methadone poisoning
and QT prolongation. However, these results are limited
in generalizability because 59.8% of patients did not
undergo ECG evaluation. Therefore, obtaining an ECG
upon arrival at the emergency department should be
considered an essential diagnostic step in methadone
poisoning cases.

In this study, 2.8% of children presented with seizures,
comparable to Ghaffourian'”, who reported seizures in
1.9% of cases, whereas Sharif and Nouril"® reported a
higher prevalence of 6.8%. Thus, methadone poisoning
should be considered in children presenting with
unexplained seizures.

Moreover, 41.1% of children experienced nausea and
vomiting upon arrival at the emergency department or
after regaining consciousness, consistent with other
studies?), indicating low-dose ingestion. Accordingly,
31.7% of patients received charcoal and sorbitol as part of
their treatment. Respiratory arrest was reported in 3.1%
of cases, and intubation was required in 4.8%. Naloxone
injection was administered to 95.7% of poisoned
children; however, this study did not assess the number
of naloxone doses or the timing of administration, unlike
other studies. Therefore, future research should address
these aspects.

Mortality due to methadone poisoning was reported in one
case (0.9%), compared to 0.1% in Ghaffourian "” 1.1%
in Kashani et al.l'’l, and two cases in Sharif and Nouri.
81 Given the high mortality associated with methadone
poisoning, it is recommended that comprehensive
and practical intervention protocols be provided to all
healthcare centers, along with appropriate education for
families on the safe storage and handling of methadone
by methadone-maintenance centers.

5 Conclusion

In this study, age, gender, family history of addiction,
time to presentation at the emergency department,
method of methadone consumption—primarily in syrup
form—and place of residence were identified as the most
critical factors influencing the occurrence and severity of
methadone poisoning. Therefore, educating individuals
with addiction and their families on proper methadone
storage, with a focus on the above variables, as well
as implementing modifications in the color, taste, and
packaging of methadone syrup—or replacing syrup with
tablet forms—can be effective in reducing methadone
exposure among children.

Methadone poisoning not only imposes irreversible
health consequences on children but also significantly
increases treatment costs and workload in pediatric
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emergency departments. To mitigate these risks, it is
recommended that authorized methadone-maintenance
centers, as the only legal distributors of this medication,
implement educational programs addressing the signs
and complications of methadone poisoning and the
importance of timely medical intervention. Additionally,
a system should be established to monitor methadone
recipients, preventing misuse, eliminating unauthorized
distribution, and emphasizing the necessity of obtaining
methadone from legitimate centers.

Furthermore, it is advised that the Ministry of Health
disseminate comprehensive and practical guidelines
to all healthcare facilities, ensuring that diagnostic and
therapeutic protocols are followed in cases of methadone
or other substance poisonings. This will prevent the
shortcomings observed in this study, where laboratory
tests and electrocardiograms were either missing or
incompletely recorded in most cases.

Finally, given the significance of substance poisoning in
both children and adults, future studies should include
long-term follow-up to assess secondary and prolonged
complications of poisoning. With proper and practical
community-based education, it is hoped that incidents
of methadone and other substance poisoning, as well as
associated mortality, can be significantly reduced.

This study had several limitations. First, the clinical
outcomes of patients after discharge from the hospital
were not followed, which limits the understanding of
the long-term consequences of methadone poisoning.
Second, as data were collected retrospectively from
medical records, some records contained incomplete
information, leading to potential gaps in the dataset
and limiting the comprehensiveness of the findings.
These limitations should be taken into account when
interpreting the results and planning future research.
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statutory regulation or exceeds the permitted use, you will need
to obtain permission directly from the copyright holder. To view a
copy of this licence, visit https://creativecommons.org/licenses/
by-nc/4.0.
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