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Introduction: Tricyclic antidepressants (TCAs) are widely prescribed for treating
depression, but they are also associated with a significant global mortality rate
due to their overuse by healthcare providers. Given the severe side effects and
high mortality associated with TCA poisoning, as well as the frequent occurrence
of poisoning cases involving various drugs, including TCAs, this study aims to
examine the prevalence of TCA poisoning in symptomatic patients referred to
the poisoning department of Shahid Mostafa Khomeini Hospital in Ilam City from
Iran during 2021 and 2022.

Methods: This study reviewed poisoning cases from 2021 and 2022 at the
poisoning department of Shahid Mostafa Khomeini Hospital in Ilam City. Data
collected included patient age, gender, and TCA levels in blood samples.
Statistical analysis was performed using SPSS software, with the Mann-Whitney
test employed for data comparison.

Results: The analysis of 2,217 poisoning cases in 2021 and 1,120 cases in 2022
revealed a TCA poisoning rate of 6.4% in 2021 and 2.6% in 2022. Nortriptyline
was identified as the most commonly involved drug in poisoning incidents, with
the highest frequency observed in individuals aged 20-35, across both genders.
Conclusion: TCA poisoning remains prevalent, especially among individuals aged
20-35 years, with nortriptyline being the most frequently implicated drug. The
observed decline in poisoning cases in 2022 compared to 2021 may reflect
changes in prescribing practices or the implementation of preventive measures.
These findings underscore the importance of careful TCA prescription
management and increased monitoring to minimize associated risks.
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Introduction

Mental health serves as a crucial gauge of a
society's overall well-being. Among the prevalent
mental disorders, depression stands out as a
widespread neurological and psychological
ailment affecting individuals from all walks of life
(Huang et al, 2024). Depression, a pervasive and
potentially life-threatening condition, impedes
personal  growth and  performance  of
responsibilities. The World Health Organization
identifies depression as the fourth leading cause of
disability globally (Jalali et al., 2024; Reddy, 2010).
This condition can impact physical health,
emotions, behavior, and mental well-being,
leading to various negative consequences such as
diminished self-esteem, addiction, academic
underachievement, and disruptions in familial,
occupational, and social dynamics (Chaudhury et
al, 2006). Furthermore, depression poses a
significant economic burden on society, with
potential outcomes including suicide (Beck et al,,
2024). The likelihood of experiencing depression
at some point in life is 10% for men and 20% for
women, yet only a small percentage of affected
individuals receive treatment (Kaplan and Sadock,
2003). In Iran, the reported prevalence of
depression ranges from 20-24% (Hosseinzadeh-
Shanjani et al, 2024; Schonwald, 2003).
Poisonings represent critical medical emergencies
typically resulting from accidental or intentional
ingestion of substances like drugs or chemicals.
Drug poisoning ranks among the leading causes of
hospital admissions (Ahmad et al., 2024; Sobhani
et al,, 2000; Sakinofsky, 2000).

Tricyclic antidepressants (TCA), such as
amitriptyline, nortriptyline, imipramine, etc., are
among the most widely used categories of drugs
that are used in the treatment of severe
depression. The use of these drugs has There are
other therapeutic uses as well. Unfortunately, the
incidence of poisoning with these drugs is very
high for various reasons, and according to the
statistics available in Iran, the death rate caused
by poisoning with these drugs is significant
(Sobhani et al., 2000; Sakinofsky, 2000; Hawton et
al,, 2003). TCAs are one of the important causes of
death due to therapeutic overdose (overdose) of
prescription drugs in America and other parts of
the world (Lopez-Muiioz and Alamo, 2009). In
Iran and other countries, the most common cause
of death in recent years has been drug poisoning
with these drugs (Ahmad et al, 2024). Studies
have shown that in case of lack of access to

medical aid and before the arrival of medical
services, the death rate in patients who attempted
suicide by using TCA drugs was around 70%
(Alexopoulos et al,, 2005). The main reason for the
risk of complications and death caused by the use
of TCA drugs is the limitation of the therapeutic
and toxic dose of TCA, and cardiovascular
complications occur after TCA poisoning, which in
the absence of proper treatment leads to the death
of the patient (Jackson et al, 2010).
Cardiovascular symptoms of TCA poisoning are
conduction defects, dysrhythmias, and
hypotension, and the most common cause of death
in these patients is treatment-resistant
hypotension (Jackson et al., 2010). The correlation
between TCA overdose and the severity of coma is
apparent in certain studies (Karami et al.,, 2004;
Amro et al, 2013; Buckley et al,, 1964).
Investigations have shown that the highest number of
poisonings with TCAs are related to the age group of
11-30 years (76.6%), women (64.2%), and men
(35.8%). Amitriptyline (2.36%) and nortriptyline
(3.32%) are the most commonly used drugs among
tricyclic  antidepressants. Also, the rate of
complications in poisoning with nortriptyline is higher
compared to other TCAs (Karami et al, 2004).
Meanwhile, 79.4% of the poisoned people go to the
doctor within the first six hours after taking the drug.
Among the cardiovascular side effects caused by the
use of these drugs, hypotension at 6.9%, tachycardia
at 6.31%, QRS wave prolongation at 4.4%, and among
non-cardiac side effects decreased Acidosis at 1.52%,
level of consciousness with 2.65%. Mepodiasis with
5.5% was the most common side effect of poisoning
with these drugs, respectively. There is a direct
relationship between the amount of side effects and
the amount of medication used, while there is an
inverse relationship between age and side effects. No
relationship has been observed between the rate of
side effects and the time interval between the drug
and the start of treatment (Karami et al., 2004).
Considering the significant adverse reactions and
the elevated mortality rate associated with
tricyclic antidepressant (TCA) poisoning, coupled
with an analysis of the existing data on TCA
poisoning cases at the Poisoning Department of
Martyr Mustafa Khomeini (RA) Hospital in Ilam
City, this investigation sought to determine the
prevalence of TCA poisoning among individuals
presenting to the Poisoning Department of Martyr
Mostafa Khomeini (RA) Hospital in [lam City, West
of Iran between the years 2021 and 2022.
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Materials and Methods

For the measurement of TCA levels in serum of
blood samples of patients with poisoning using
High-Performance Liquid Chromatography
(HPLC), the following steps were carried out:

Sample Collection

Blood samples were collected from patients with
poisoning at Shahid Mostafa Khomeini Hospital in
[lam city. The serum was separated from whole
blood by centrifugation, and the samples were
stored at -20°C until further analysis.

Sample Preparation

For serum samples, proteins were precipitated
using solvents like acetonitrile or methanol to
remove interfering substances. The samples were
then centrifuged to separate the supernatant,
which was subsequently transferred for HPLC
analysis.

HPLC Analysis

The samples were analyzed using an HPLC system
equipped with a UV/Vis detector and a reverse-
phase C18 column. Chromatographic conditions,
such as the flow rate and column temperature,
were optimized for TCA detection. A calibration
curve was prepared using standard solutions of
known TCA concentrations. The TCA
concentrations in the patient samples were
quantified by comparing their peak areas to the
calibration curve.

Statistical Analysis

Data were analyzed using SPSS 22 software, with
the Mann-Whitney U test applied to compare TCA
levels across different groups (e.g., age, gender).

Results

The study covered a total of 2,217 poisoning cases
that occurred between 2021 and 2022, along with
1,120 poisoning incidents reported in 2021. The
results indicated that in 2021, poisoning caused by
TCA drugs accounted for 142 cases, which
represented approximately 6.4% of the total

poisoning cases. In contrast, the number of TCA-
related poisonings decreased to 30 cases in 2022,
making up around 2.6% of the total. Gender
distribution of TCA poisoning cases between 2021
and 2022 showed that 122 cases (about 85.91%)
involved women, while 20 cases (roughly 14.08%)
were men. In 2022, the gender distribution shifted,
with women accounting for approximately 70% of
cases and men 30%. It was also noted that the
majority of individuals affected by TCA poisoning,
regardless of gender, were predominantly in the
20-35 years age range, as depicted in figure 1.

The analysis also revealed that nortriptyline was
the most frequently utilized drug within this
category. Furthermore, the levels of these drugs
detected in serum samples did not exhibit any
significant variance between men and women, as
depicted in figures 2 and 3. This consistency
suggests that the distribution and concentration of
TCA drugs in the body were relatively uniform
across genders, regardless of the sample type
analyzed. The comprehensive examination of the
data collected from these cases provided valuable
insights into the prevalence and characteristics of
TCA drug poisoning, elucidating the patterns
observed among affected individuals.
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Figure 1. Comparison of the mean age of individuals
with tricyclic antidepressant poisoning between 2021
and 2022
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Figure 2. Comparison of the mean of TCA levels in
blood samples in the groups.

No significant difference was observed between men and
women.
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Figure 3. Comparison of the mean of TCA levels in
blood samples in the groups.

No significant difference was observed between men and
women.

Discussion

Depression is the fourth leading cause of disability
in human societies, affecting individuals' physical,
mental, emotional, and behavioral health (Huang
et al, 2024). Among those suffering from
depression, only 20-25% of individuals who meet
the diagnostic criteria receive treatment (Sharifi et
al, 1987). The prevalence of poisoning with
tricyclic antidepressants is concerning, as TCAs
represent one of the oldest classes of
antidepressants, utilized since the 1960s and still
offering significant benefits (Rahmani et al., 2015).
The rapid progression from asymptomatic or mild
symptoms to severe outcomes such as dangerous
cardiac arrhythmias, coma, convulsions, low blood
pressure, and cardiac arrest highlights the critical

need for prompt treatment and severity
assessment in cases of TCA poisoning. Research
findings from Ilam corroborate that individuals
affected by TCA poisoning predominantly fall
within the 20 to 35 age range, consistent with
prior studies by Rahmani et al. Earlier studies
conducted in Isfahan (Sharafi, 2001) indicated
that the highest rates of TCA poisoning were
observed in age groups of 15-22 (3.47) and 15-40
(5.62 years).

Additionally, the study results highlighted a
significant gender disparity in TCA poisoning cases,
with rates of poisoning in women (85.91% in 2021
and 70% in 2022) compared to men (14.08% and
approximately 30%, respectively). These findings
align with Barzegar et al.'s study in 2013, which
reported a prevalence of TCA poisoning of 54.9% in
women and 45.1% in men. Future research
endeavors could focus on identifying factors
contributing to depression, the duration of
depressive episodes, the length of antidepressant
usage, and concurrent drug use. Such investigations
could inform the development of effective health
interventions for affected individuals.

Conclusion

The data reveals a concerning prevalence of TCA
(tricyclic antidepressant) poisonings, with rates of
6.4% recorded in 2021 and a decrease to 2.6% in
2022. This trend underscores the significant
misuse of this class of medications, especially
among younger populations. Notably, female
patients have been disproportionately affected
within the province, raising critical questions
about the accessibility and regulation of these
drugs. The findings indicate an urgent need for
targeted interventions to address the factors
contributing to the misuse of TCAs. Increased
educational efforts focusing on the risks
associated with these medications could play a
vital role in preventing future poisonings.
Additionally, healthcare providers should be
vigilant in monitoring prescriptions, particularly
for younger patients, to mitigate the risks of
misuse and overdose. Overall, while there has
been a decline in TCA poisonings from 2021 to
2022, the figures still highlight an ongoing issue
that requires continued attention from healthcare
professionals, policymakers, and educators alike.
Addressing this challenge will be crucial in
safeguarding the health of vulnerable populations,
particularly young women, within the province.
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