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An epidemiological study of poisoning cases in Babol
(northern lran) from 2015 to 2018

Abstract

Background: Poisoning is a major public health problem that constitutes a significant share
of the global burden of disease. Previous studies conducted in this area indicated the
importance of such epidemiological studies. The most critical impact of these studies is their
effect on changing current regulations and, therefore, decreasing poisoning cases. We aimed
to evaluate all poisoning cases with regard to the patients’ demographics and the involved
intoxicants.

Methods: The present study was conducted to investigate all poisoning cases who were
admitted during a three-year period. Causes of poisoning, hospitalization, management
procedures and outcome of the cases were surveyed. A total of 1448 patients referred to
Shahid Beheshti Hospital (Babol, Iran) from 2015 to 2018.

Results: More than half of the patients were females (51.7%), and the majority of poisoning
cases were seen in patients aged between 15 to 25 years (34.2%). It was found that suicide
made a large part of poisoning cases (65.6%), and females tend to attempt suicide more than
males (64.3% vs. 35.7%, respectively). Also, regular drugs followed by club drugs were the
most abundant toxic agents (52.1% and 23.3%, respectively). Aluminum phosphide (AIP)
was the most lethal intoxicant in our study, accounting for 68.2% of all deaths.
Conclusion: According to the results, it is concluded that the existing regulations for drug
control and suicide prevention have not been efficient enough and further actions yet to be
made to reduce the consequences of drug- and non-drug-related toxicities.
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Poisoning is an important health problem, especially in the developing countries, and
accounts as one of the leading causes for patient admissions to intensive care units (1,2).
Poisoning has a remarkable influence on society in terms of health, economy, and culture
(3). In developing countries, lack of surveillance systems, inappropriate regulations, and
easy access to many kinds of pharmaceuticals, club drugs, and chemicals have been the
cause for developing a situation that leads to high rates of poisoning (4). It has been reported
that suicidal and intentional poisoning often holds the record in countries with low and
middle income (5). Drug and chemical poisoning have been evaluated to be the two most
common causes of poisoning, among which the drug-related ones are the most frequent.
Moreover, these data can be attributed to Iran (6). Poisoning is the most common cause of
hospitalization and has been estimated to be the second cause of death in this country (7). In
most parts of Iran, drugs are the most causes of poisoning, whereas, in northern agricultural
regions of the country, pesticide-related toxicities are the most dominant (8).
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Although poisonings due to opioids and agents with
similar actions such as tramadol account for the most medical
admissions to hospitals and poisoning centers, different
studies have indicated a rise in aluminum phosphide (AIP)
poisoning in Iran (9,10). Poisoning with AIP has attracted
much attention due to different reasons, including its easy
accessibility, rapid action on disturbing cellular oxygen
utilization, and lacking proper antidotes or treatments for its
intoxication (11). During a ten-year study in Tehran, an
increase in poisoning cases, and a reduction in the age of
admissions have been observed (12). It has been reported that
in the northern and northwestern parts of Iran, antidepressants,
especially TCAs, are the first and, in some cases, the second
cause of drug-related poisonings (8). It has also been
estimated that organophosphate poisoning constitutes the
majority of poisoning cases in northern Iran, e.g., in Gilan
province, were the most common intoxicants (13).

Among all the ways for attempting suicide, self-poisoning
has an old history (14), and because of high accessibility to
different medications in Iran, intentional self-poisoning is
estimated to be a common way (15-17). In a study taken place
in Tehran, in 2003, most poisoning cases (around 79 percent)
were intentional, and 21 percent were accidental (18). A one-
year cross-sectional study in Babol indicated that suicide
attempts consisted of most of the poisoning cases, and
benzodiazepines were the most frequent causes of the
intoxication (19). Another similar study in the northern part of
Iran also reported that most suicide cases occurred in spring
and least in autumn (20). According to WHO, suicide is the
second cause of death among individuals aged between 15 and
29 (21), and up to one million people in the world commit
suicide each year, and this number will rise to 1.5 million by
the end of 2020 (22).

Babol is a city in Mazandaran located in the North of Iran.
Mazandaran is located near the Caspian Sea and thus is an
ideal area for agricultural production of rice. Because of that,
the high accessibility to pesticides by farmers can elevate the
risk of accidental poisoning. Among those is aluminum
phosphide, also known as rice tablet. This easily obtained
tablet is responsible for a large number of deaths due to
suicide events in northern Iran (23, 24).

Furthermore, the prevalence of drug abuse like tramadol is
high among young people. Due to the importance of poisoning
and the incomplete data in poisoning patterns in Mazandaran,
this study was conducted to evaluate the patients based on
categories of toxic agents, routes of exposure and clinical

signs and symptoms admitted to Shahid Beheshti Teaching
Hospital, a referral hospital for poisoning in western
Mazandaran.

Methods

This study has been approved by the Ethics Committee of
Babol University of Medical Sciences (Babol, Iran) with
registration number: IR.MUBABOL.REC.1399.156. This
cross-sectional study surveyed 1448 poisoning cases from
2015 to 2018. All cases were referred to Shahid Beheshti
General Hospital as one of the leading medical training
centers of Babol University of Medical Sciences (Babol, Iran).
The data of patients’ profile (such as; age, gender, marital
status, profession, and living area), categories of toxic agents
(drugs and club drugs, pesticides, phosphides, alcohol,
corrosive agents, gases, heavy metals, and foods), type of
intoxication (suicide, accidental, involuntarily, food and
unknown), route of exposure (oral, inhalant, injection,
dermal), clinical signs and symptoms, drug history,
hospitalization period, morbidity and mortality rates were
extracted from patient’s files and entered into a pre-designed
datasheet.

All data were presented as mean + standard deviation
(SD), and the differences between groups were assessed by
Pearson's chi-square test tests. Where applicable, relative risk
(RR) with 95% confidence interval (CI) where added. A
probability level (p<0.05 was considered statistically
significant. The statistical analysis was performed using SPSS
25.0 software (IBM Inc., Chicago, IL, USA).

Results

A total of 1448 patients were admitted as cases of
poisoning. Of these, 748 (51.7%) were females, and 700
(48.7%) were males. Most of the patients (34.2%) were
between 15 and 25 years of age, and the mean (£SD) of age
was 33.89+0.86 (table 1). The most frequent agents of
poisoning were pharmaceutical or regular drugs, club drugs,
phosphides, and pesticides, respectively. Other cases of
poisoning have been recorded with lead, food, alcohol,
corrosive agents, and gases. The male patients were poisoned
mostly by using club drugs whereas the females were mostly
affected by drugs. Also, in both rural and urban areas, drugs
were the most frequent intoxicants, followed by club drugs
(table 2).
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Table 1. Frequency and percentage of patients’ profile findings by gender

%

0.6
1.6

31
33.1
11.9
8.3

6.1

7.4

77.1
22.9

6.4

10.6
335

31.7
6.3
9.1

31.4

68.4
0.1

49.5
48.8

Male
n
Age group
<7 4
7-15 11
15-25 217
25-35 232
35-45 83
45-55 58
55-65 43
> 65 52
Education level
Literate 313
Iliterate 93
Profession
Unemployed 43
Housewife 0
Student 71
Worker 225
Self-employed 213
Farmer 42
Other 61
Marital status
Single 219
Married 477
Divorced 1
Motivation
Suicide 339
Unintentional (Adults) 334
Food 5

Accidental (Children) 7

Table 2. Frequency (%) of toxic agents by gender and place of living

0.7
1

Female

n

2
62

278
207
86
46
23
44

377
90

11
513
131

21

57

161
576

611

125
2

%

0.3
8.3

32.7
27.7
11.5
6.1
3.1
5.9

80.7
19.3

1.5
100
18
2.9
7.9
0.4
0.8

21.7

77.5
0.8

82.6
16.9
0.3
0.3

p

< 0.0001

0.188

< 0.0001

< 0.0001

< 0.0001

n )
6 0.4
73 5
495 34.2
439 30.3
169 11.7
104 7.2
66 4.6
9% 6.6
690 79
183 21
54 3.9
513 100
202 145
246 17.6
270 19.3
45 3.2
67 4.8
380 26.4
1053 73.1
7 0.5
950 66.7
459 32.2
7 0.5
9 0.6

Category of poisons

Male, N (%) Female, N (%)

Alcohol 15 (100%) 0 (0)
Club drugs 260 (77.2%) 77 (22.8%)
Corrosive agents 3 (23.1%) 10 (76.9%)
Food 15 (71.4%) 6 (28.6%)
Gas 8 (61.5%) 5 (38.5%)
Lead 29 (93.5%) 2 (6.5%)
Organophosphorus compounds 51 (51.5%) 48 (48.5%)
Pharmaceutical drugs 236 (31.3%) 518 (68.7%)
Phosphides 77 (50%) 77 (50%)
Total 694 (48.2%) 744 (51.8%)

* |ndicates increased relative risk in males.

P
0.0001
0.0001
0.067
0.033
0.339
0.0001
0.513
0.0001
0.663

Rural, N (%0)
6 (40%)

150 (44.4%)

8 (61.5%)

10 (47.6%)
10 (76.9%)
18 (58.1%)
61 (61.6%)
319 (42.3%)
67 (43.5%)
649 (45.1%)

Urban, N (%)
9 (60%)
188 (55.6%)
5 (38.5%)
11 (52.4%)
3 (23.1%)
13 (41.9%)
38 (38.4%)
435 (57.7%)
87 (56.5%)
789 (54.9%)

T Indicates increased relative risk in females.

0.685
0.823
0.234
0.664
0.021
0.145
0.001
0.004
0.656



Caspian J Intern Med 2021; 12(1): 35-44

Barary M, et al.

The present study found out that the suicide attempt takes
up a large part of cases (n=950, 65.6%). Based on the results,
females were affected more than males (64.3% vs. 35.7%,
p<0.0001, RR=2.338). It was also indicated that the attempt
to suicide happened more frequently in patients aged between
15 to 25 (41.7%, p<0.0001) (table 3). These young people
frequently used AIP (13.2%), acetaminophen (11.8%),
tramadol (10.3%), and alprazolam (9.5%) to commit suicide.
Our study also pointed out that alprazolam was the most
abundant cause of drug-related poisonings (14.8%) (Figure 1).
Tramadol was the most abundant intoxicant among club drug-
related poisonings (39.8%) (Figure 2). It should be noted that
AIP is also the most used substance in non-drug-related
poisonings (44.2%) (Figure 3).

Unintentional poisoning in adults was the second most
frequent type of intoxication and included 31.7% (459) of all
cases. In this category, opium (83, 18.1%), tramadol (63,
13.7%), methadone (58, 12.6%), lead (31, 6.8%), and
pesticides (28, 6.1%) were the most abundant agents. It is
quite thought-provoking that all of the lead poisonings were
seen in opium abusers, because of lead-contaminated opium.
This problem is crucial, and it should be considered because
of its life-long side effects on the consumers. It is also
noticeable that because of the presence of numerous
farmlands and rice fields in the suburbs and rural areas of the
city and easy access to agricultural pesticides, their toxicity-
related cases were high. Aluminum phosphide (rice tablet, a

Table 3. Frequency (%) of type of toxicity by age groups

Unintentional

common name in Iran) was the most toxic and fatal agent.
Unfortunately, it is more accessible at a low price. It was also
the most potent lethal agent in our study, which accounts for
10.6% (156) of all cases and is responsible for 68.2% (30) of
all deaths. About 60% of patients have injected N-acetyl
cysteine (NAC) as a potent antidote, and 52% of them were
given calcium gluconate intravenously to treat AlP-induced
hyperkalemia (P=0.012, p<0.001 respectively). As mentioned
earlier for agricultural pesticides, the availability of this lethal
toxic agent is also as a result of farming activities in the rural
parts. Although the government banned its sales and
importations since 2013, itis aniillicit agent and is still popular
for its pesticide characteristics and can be easily bought from
some grocery stores. Fortunately, its mortality rate decreased
over the previous six years, but the number of deaths from AIP
poisoning is still high in the community.

The mortality rate in this study was 3% of all cases. Of
these, 56.8% were males, and 43.2% were females. Most of
them married (81.8%), and they lived in urban areas (59.1%).
A part of death cases were housewives (36.4%) between 25-
35 years old (22.7%). Most of them attempted suicide
(70.5%), and their leading causes of death were AIP (68.2%),
club drugs (25%), and pharmaceutical drugs (6.8%) (figure 4).
In total, 71.5% of cases were treated as outpatients, and 28.5%
were hospitalized. Of the hospitalized patients, 36.5%
recovered without any consequence, whereas 63.5% of them
were given activated charcoal and sorbitol (as a laxative).

(Adults)
Agegroup <7 0 (0) 0 (0)

7-15 62 (6.5%) 8 (1.7%)
15-25 396 (41.7%) 91 (19.8%)
25-35 305 (32.1%) 123 (26.8%)
35-45 108 (11.4%) 58 (12.6%)
45-55 46 (4.8%) 56 (12.2%)
55-65 17 (1.8%) 45 (9.8%)
> 65 16 (1.6%) 78 (17%)

Total

950 (65.6%)

459 (31.7%)

Accidental Uncertain
(Children)
1 (14.3%) 6 (66.7%) 0 (0) 6 (0.4%)
0 (0) 3 (33.3%) 0 (0) 73 (5%)
3 (42.9%) 0 (0) 5(21.8%) 495 (34.2%)
2 (28.6%) 0 (0) 9(39.1%) 439 (30.3%)
0 (0) 0 (0) 3(13%) 169 (11.7%)
1 (14.3%) 0 (0) 1 (4.3%) 104 (7.2%)
0 (0) 0 (0) 3 (13%) 66 (4.6%)
0 (0) 0 (0) 2 (8.7%) 96 (6.6%)
7 (0.5%) 9 (0.6%) 23 (1.6%) 1448 (100%)
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Discussion

The results of our study indicate that among children, most
cases were accidental, whereas, in adults, most were suicide
attempts.

Of these attempted suicide cases, young people between
15 to 25 years of age constitute the majority of them. Suicide
attempts consisted a significant number of cases in our

study (65.5%). Similarly, suicide cases comprised more than
50 percent of poisoning cases in similar studies in Babol
(19,20,27). Our study revealed a reduction in suicide cases in
the past decade (19). However, when compared to a study in
Babol in 2002, an increase in suicide cases could be observed
(25,27). It has been reported in similar studies in Babol that
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the age range of 16-25 consisted the majority of poisoning
cases (19,27) (table 4). Also, we found that females commit
suicide more frequently than males, which may be due to
social or marital problems (28,29), whereas completed suicide
is observed most common in men (30). Moreover,
antipsychotics are among the most common drugs involved in
a suicide attempt (31). The mortality rate has been observed
to be higher in those who attempt suicide (32).

Although our study is consistent with previous studies
conducted in Iran (26,33), one study conducted in the USA
showed entirely contradictory findings. According to the
morbidity and mortality weekly report surveillance summary,
suicide attempts in the United States were almost four to five
times higher in males than females in the study period, and
those aged 35-64 years had the highest incidence rates (34).

Oral ingestion of poisoning agents was the main route of
intoxication in our study, which is in agreement with other
similar studies, too (35,36). According to the studies, drugs
are significant intoxicants in both males and females (37,38).
Drug- related poisoning consisted the majority of poisoning
cases in similar studies in Babol (19,25,27) (table 4). The
present study showed similar results, too. Alprazolam was the
most prevalent cause of drug-related overdoses, as well.
However, in previous studies in Babol and also in Tehran,
diazepam was the most frequent (26,39,40) (table 4). These
findings show that benzodiazepines (alprazolam, clonazepam,
diazepam, lorazepam) are still the most frequently used
intoxicants in drug-related poisonings (32.6%). Therefore, its
decrease could be possible if only the regulations of drug
selling would be changed in the future, so that people cannot
buy this group of drugs without a prescription as easily as
before. Although our previous study showed a high number of
drug-related cases due to analgesics like acetaminophen,
aspirin, and other NSAIDs, their frequency markedly
decreased, from 33.5% to almost 14% of drug-related
toxicities in the present study. This decline is mainly because
most of the people have a degree of familiarity with these
types of drugs, and therefore the medical staff can get a better
history of the patient, which ultimately leads to better
diagnosis and higher chances of treatment. Among the
tricyclic antidepressants, only amitriptyline  is worth
mentioning for causing 2% of all drug-related poisonings,
again a reduction in comparison with our previous findings
where this family of drugs constituted about 14.4% of all
drug-related poisonings (26). Also, worthy of note, one of our
deaths was because of TCAs.

Propranolol and warfarin were also, to some degree,
frequent in our study. These drugs are used for cardiovascular
diseases, and because these types of disorders have become
prevalent in Iran in the past ten years, toxicity due to their
misuse should have been much higher. Nonetheless, it seems
better education and knowledge of people and more accurate
prescriptions by physicians lead to fewer morbidity and
mortality rates compared to our earlier study (26).

Among the club drug-related poisonings, tramadol was the
most abundant intoxicant, in contradiction to our previous
study (26). This rise could be because it has become more
popular among youth and is widely prescribed as a pain
reliever. The same reason is also applied for methadone
(41,42). Following tramadol, opium is the second most
frequent agent in this group. The main reason why opium,
tramadol, and methadone, have low morbidity and mortality
rates (11 deaths) despite their extensive use is because of their
easily accessible treatment, naloxone (43). Naloxone is the
most frequently used opioid antagonist and is the drug of
choice in severe opioid intoxication, followed by loss of
consciousness, hypoventilation, and apnea (44). Its severe
side effects may include: cardiac arrest (45), ventricular
fibrillation (46), and pulmonary edema (47,48). Cardiac
complications are specifically likely to happen in people with
a history of cardiac complications, e.g., congenital heart
disease, (49). Despite its rare severe complications, naloxone
is still regarded as the best medication for reversal of opioid
effects. It is almost available in every rehab and emergency
poisoning centers, and because of the high frequency of opium
and narcotics overdose in this area, nearly all medical staff
know how to approach these cases. Nevertheless, in our study
period, there was one death of naloxone administration itself.
In that case, the patient was admitted into a rehab facility, and
the staff gave him naloxone intravenously, but the dosage
considerations were not taken cautiously and the fact that the
patient had a history of cardiac myopathies were neglected.
Therefore, the patient went into a cardiac arrest. He was then
transferred immediately to Shahid Beheshti Hospital, but
unfortunately, after about 45 minutes of CPR, the patient
expired. Other members of the club drug category worthy of
note are heroin, methamphetamine, marijuana, and hashish.
Fortunately, these are still quite rare in Iran in comparison to
narcotics. AP is regularly used to repel pests from grain and
rice stores. This compound is commonly known as ‘“rice
tablet” in Iran. After exposure, patients often experience
severe metabolic acidosis and resistant hypotension with a
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smell of rotten fish in their breath (26,50). About 60% of
patients have injected N-acetyl cysteine (NAC) as a potent
antidote, and 52% of them were given calcium gluconate
intravenously to treat AIP-induced (51). In the current study,
AIP was the most frequent and the most lethal intoxicant in
agreement with some previous studies (52, 53), while in our
previous study (26), organophosphorus compounds, such as
herbicides, rodenticides, insecticides were the most frequent
and lethal toxic agents. These organophosphorus-based
intoxicants were mostly used for attempting suicide or
accidental ingestion associated with improper storage in
unlabeled containers. Education about the dangers of
pesticides and how to use them safely is essential to elevate
awareness of people about their toxicity. Although the
government banned AIP’s selling and importations, it is still
widely used as an illegal pesticide, which suggests that stricter
regulations are needed to be put in place to limit its
widespread use. Lead poisoning was placed third in order of
frequency among non-drug-related poisonings in our study.
Its typical clinical manifestations were abdominal pain,
nausea, and vomiting. It matters when we know that all of our
lead poisoning cases were due to abuse of lead-contaminated
opium, which should be taken seriously by the government
and all health care professionals. Alcohol poisoning
infrequently occurred in contrast with other countries (32, 54),
mainly because alcoholic drinks are prohibited in Iran.
However, we observed ten methanol intoxications in our

Table 4. Comparison of previous studies in this region.

study, which were treated by injection of ethanol. The
mortality rate in our study was 3 % of all cases which shows
an increase in comparison to a similar study in Babol in 2011-
2012 with a mortality rate of 1.3 % of all cases (19). Our
findings highlight the ongoing role of and need for more
epidemiological studies in this field in providing toxicology
expertise to the public and health professionals. Further, this
study has some limitations. First, it was primarily limited by
its retrospective nature, which resulted in some missing
patient data. Also, we could only address poisoning cases in
one of four major hospitals in this area between the years 2015
to 2018. Furthermore, mild poisoning cases who did not need
hospital care were excluded. Therefore, our results may not
fully represent the epidemiologic changes in this area.

In this study, we provide an overview of poisoning
exposures in Babol population and have acknowledged that
suicide attempts still constitute the majority of our cases, and
the risk of suicide is higher in females and young people. In
males, club drugs were the major intoxicant, while drug-
related poisonings were more abundant among females. It was
also indicated that both in rural and urban areas,
pharmaceutical drugs were the most copious toxic agent.
Also, our results indicate that aluminum phosphide is still one
of commonly-used pesticides and due to its high toxicity; it
was the most lethal toxic agent in our study. The results of our
study could provide better insights to healthcare professionals
and to the government to take proper cautions.

Age with Population Motivation Drug- Most common Overall
highest Male  Female Suicide Unintentional  Accidental related cause of drug- Mortality
rate of (%) (%) (%) (%) (%) poisoning  related poisoning rate

mortality (C) (%) (%)

Moghadamnia - 16-25 455  555% 53.3 - 26.3 79.8 Diazepam 9
(25) %

Moghadamnia(26) - 16-25 455 55.5 51 - 32 79 Diazepam 9
Mahdizadeh 28.12+ 16-25 41.7 58.3 76.9 5.1 - 73.3 benzodiazepines 1.3
(29) 12.35

References

1. Khadem Rezaiyan M, Afshari R. Epidemiology of
poisoning in Northeast of Iran (2004-2013). Int J Med
Toxicol forensic Med 2017; 7: 54-8.

2. Zohre E, Aynk C, Bozkurt S, et al. Retrospective analysis
of poisoning cases admitted to the emergency medicine.
Arch Iran Med 2014; 18: 117-22.

Acknowledgments

Hereby, we would like to express our sincere gratitude to
the staff of the medical records office of Shahid Beheshti
Hospital.

Disclosure statement: The authors reported no potential
conflict of interest.



Caspian J Intern Med 2021; 12(1): 35-44

Epidemiological study of poisoning cases in Babol

3. Afshari R, Majdzadeh R, Balali-Mood M. Pattern of acute
poisonings in Mashhad, Iran 1993-2000. J Toxicol Clin
Toxicol 2004; 42: 965-75.

4. Moradi M, Ghaemi K, Mehrpour O. A hospital base
epidemiology and pattern of acute adult poisoning across
Iran: a systematic review. Electron Physician 2016; 8:
2860-70.

5. Z’gambo J, Siulapwa Y, Michelo C. Pattern of acute
poisoning at two urban referral hospitals in Lusaka,
Zambia. BMC Emerg Med 2016; 16: 2.

6. Titidezh V, Arefi M, Taghaddosinejad F, et al.
Epidemiologic profile of deaths due to drug and chemical
poisoning in patients referred to Baharloo Hospital of
Tehran, 2011 to 2014. J Forensic Leg Med 2019; 64: 31-
3.

7. Mehrpour O, Zamani N, Brent J, Abdollahi M. A tale of
two systems: poisoning management in lIran and the
United States. Daru 2013; 21: 42.

8. Alinejad S, Zamani N, Abdollahi M, Mehrpour O. A
narrative review of acute adult poisoning in Iran. Iran J
Med Sci 2017; 42: 327-46.

9. Taghaddosinejad F, Sheikhazadi A, Yaghmaei A,
Mehrpour O, Schwake L. Epidemiology and treatment of
severe poisoning in the intensive care unit: lessons from a
one-year prospective observational study. J Clin Toxicol
2012; 1: 1-6.

10. Shadnia S, Mehrpour O, Abdollahi M. Unintentional
poisoning by phosphine released from aluminum
phosphide. Hum Exp Toxicol 2008; 27: 87-9.

11. Moghadamnia AA. An update on toxicology of aluminum
phosphide. DARU, J Pharm Sci 2012; 20: 25.

12. Pajoumand A, Talaie H, Mahdavinejad A, et al. Suicide
epidemiology and characteristics among young lIranians at
Poison Ward, Loghman-Hakim hospital (1997-2007).
Arch Iran Med 2012; 15: 210-3.

13. Sobhani AR, Shojaii-Tehrani H, Nikpour E, Norouzi Rad
N. Drug and chemical poisoning in northern Iran. 2000.
Available at:
http://www.ams.ac.ir/AIM/0032/sobhani0032.html

14. Sulaj Z, Prifti E, Demiraj A, Strakosha A. Early clinical
outcome of acute poisoning cases treated in intensive care
unit. Med Arch 2015; 69: 400-4.

15. Hanwella R, Senanayake SM, de Silva VA. Geographical
variation in admissions due to poisoning in Sri Lanka: a
time series analysis. Ceylon Med J 2013; 57: 152-8.

16. Gharbaoui M, Ben Khelil M, Harzallah H, et al. Pattern of

suicide by self-poisoning in Northern Tunisia: An eleven-
year study (2005-2015). J Forensic Leg Med 2019; 61: 1-
4,

17.Hashemnejad M, Fatehi R. Epidemiological study of
poisoning in patients of Karaj Shariati Hospital in 2011 to
2012. Int J Med Toxicol Forensic Med 2014; 4: 17-22.

18. Shadnia S, Esmaily H, Sasanian G, et al. Pattern of acute
poisoning in Tehran-Iran in 2003. Hum Exp Toxicol 2007;
26: 753-6.

19. Mahdizadeh G, Manouchehri AA, Zarghami A,
Moghadamnia AA. Prevalence and causes of poisoning in
patients admitted to shahid beheshti hospital of Babol in
2011-2012. J Babol Univ Med Sci 2015; 17: 22-8. [in
Persian]

20. Moghaddamnia AA. Survey of acute suicidal poisoning in
the west of Mazandaran prouince during the years 1373-
76 TT. J Mazandaran Univ Med Sci 1999; 9: 18-25. [in
Persian]

21. Azizpour Y, Asadollahi K, Sayehmiri K, Kaikhavani S,
Abangah G. Epidemiological survey of intentional
poisoning suicide during 1993-2013 in Ilam Province,
Iran. BMC Public Health 2016; 16: 902.

22. Sabhzghabaee AM, Soleimani M, Farajzadegan Z, et al.
Social risk factors and outcome analysis of poisoning in an
Iranian referral medical center: A toxico-epidemiological
approach. J Res Pharm Pract 2013; 2: 151-5.

23.Nosrati A, Karami M, Esmaeilnia M. Aluminum
phosphide poisoning: a case series in North Iran. Mashhad
Univ Med Sci 2013; 2: 111-3.

24.Hosseinian A, Pakravan N, Rafiei A, Feyzbakhsh SM.
Aluminum phosphide poisoning known as rice tablet: A
common toxicity in North Iran. Indian J Med Sci 2011; 65:
143-50.

25. Moghadam Nia AA, Abdollahi M. An epidemiological
study of acute poisoning in Babol during 1993-95. J Babol
Univ Med Sci 1999; 1: 19-26. [in Persian]

26. Moghadamnia AA, Abdollahi M. An epidemiological
study of poisoning in northern Islamic Republic of Iran.
East Mediterr Health J 2002; 8: 88-94.

27. Moghadamnia A, Abdollahi M. An epidemiological study
of poisoning in northern Islamic Republic of Iran. Eastern
Mediterr Health J 2002; 8:, 88-94.

28. Bachmann S. Epidemiology of suicide and the psychiatric
perspective. Int J Environ Res Public Health 2018; 15: 1425.
29. Sourander A, Klomek AB, Niemeld S, et al. Childhood

predictors of completed and severe suicide attempts:



Caspian J Intern Med 2021; 12(1): 35-44

Barary M, et al.

findings from the Finnish 1981 Birth Cohort Study. Arch
Gen Psychiatry 2009; 66: 398-406.

30. Voracek M, Loibl LM. Genetics of suicide: a systematic
review of twin studies. Wien Klin Wochenschr 2007; 119:
463-75.

31.Toft S, Horwitz H, Dalhoff KP. Long-term mortality after
poisoning with antipsychotics. Clin Toxicol 2017; 55: 267-74.

32.Zhang Y, Yu B, Wang N, Li T. Acute poisoning in
Shenyang, China: A retrospective and descriptive study
from 2012 to 2016. BMJ Open 2018; 8: e021881.

33. Moghadamnia AA. Common poisoning episodes the
routes of solution with a view of poisoning in mazandaran
province past, present and the future. J Babol Univ Med
Sci 2008; 9: 61-77. [in Persian]

34. Ivey-Stephenson AZ, Croshy AE, Jack SPD, Haileyesus
T, Kresnow Sedacca MJ. Suicide trends among and within
urbanization levels by sex, race/ethnicity, age group, and
mechanism of death - United States, 2001-2015. MMWR
Surveill Summ 2017; 66: 1-16.

35. Hawton K, Bergen H, Waters K, et al. Epidemiology and
nature of self-harm in children and adolescents: Findings
from the multicentre study of self-harm in England. Eur
Child Adolesc Psychiatry 2012; 21: 369-77.

36. Hultén A, Wasserman D, Jiang GX, et al. Recommended
care for young people (15-19 years) after suicide attempts
in certain European countries. Eur Child Adolesc
Psychiatry 2000; 9: 100-8.

37. Nistor N, Jitareanu C, Frasinariu OE, et al. Epidemiologic
profile and triggering factors of voluntary poisoning in
teenagers. Medicine (Baltimore) 2017; 96: e5831.

38. Oraie M, Hosseini MJ, Islambulchilar M, et al. A study of
acute poisoning cases admitted to the university hospital
emergency department in Tabriz, Iran. Drug Res (Stuttg)
2017; 67: 183-8.

39. Abdollahi M, Jalali N, Sabzevari O, Hoseini R, Ghanea T.
A retrospective study of poisoning in Tehran. J Toxicol
Clin Toxicol 1997; 35: 387-93.

40. Hassanian-Moghaddam H, Zamani N, Rahimi M, et al.
Acute adult and adolescent poisoning in Tehran, Iran; the
epidemiologic trend between 2006 and 2011. Arch Iran
Med 2014; 17: 534-8.

41. Akhgari M, Amini-Shirazi N, lravani FS. Forensic
Toxicology perspectives of methadone-associated deaths
in Tehran, Iran, a 7-year Overview. Basic Clin Pharmacol
Toxicol 2018; 122: 436-41.

42. Iravani FS, Akhgari M, Jokar F, Bahmanabadi L. Current
trends in tramadol-related fatalities, Tehran, Iran 2005-
2008. Subst Use Misuse 2010; 45: 2162-71.

43. Lagard C, Malissin I, Indja W, et al. Is naloxone the best
antidote to reverse tramadol-induced neuro-respiratory
toxicity in overdose? An experimental investigation in the
rat. Clin Toxicol 2018; 56: 737-43.

44, Martins HS, Silva RV, Bugano D, et al. Should naloxone
be prescribed in the ED management of patients with
cardiac arrest? A case report and review of literature. Am
J Emerg Med 2008; 26: 113.e5-8.

45.Cuss FM, Colaco CB, Baron JH. Cardiac arrest after
reversal of effects of opiates with naloxone. Br Med J
(Clin Res Ed) 1984; 288: 363-4.

46. Hunter R. Ventricular tachycardia following naloxone
administration in an illicit drug misuse. J Clin Forensic
Med 2005; 12: 218-9.

47. Patti R, Ponnusamy V, Somal N, et al. Naloxone-Induced
Noncardiogenic Pulmonary Edema. Am J Ther 2019:
27:6672-e673.

48.Jiwa N, Sheth H, Silverman R. Naloxone-Induced non-
cardiogenic pulmonary edema: A Case Report. Drug Saf
Case Rep 2018; 5: 20.

49. Lameijer H, Azizi N, Ligtenberg JIM, Ter Maaten JC.
Ventricular tachycardia after naloxone administration: a
drug related complication? Case Report and Literature
Review. Drug Saf Case Rep 2014; 1: 2.

50.Sulaj Z, Drishti A, Ceko I, Gashi A, Vyshka G. Fatal
aluminum phosphide poisonings in Tirana (Albania), 2009
- 2013. DARU J Pharm Sci 2015; 23: 1-8.

51. Taghaddosinejad F, Farzaneh E, Ghazanfari-Nasrabad M,
et al. The effect of N-acetyl cysteine (NAC) on aluminum
phosphide poisoning inducing cardiovascular toxicity: a
case—control study. Springerplus 2016; 5: 1948.

52.Boshehri B, Salimi S, Ranjbar S. Mortality from acute
poisoning in urmia: a three- year retrospective study. Iran
Red Crescent Med J 2012; 14: 838-9.

53.Farzaneh E, Amani F, Sadeghiyeh S, et al. Acute
poisoning in adults admitted in Ardabil Imam Khomeini
Hospital. J Ardabil Univ Med Sci 2012; 12: 95-102. [in
Persian]

54. Gummin DD, Mowry JB, Spyker DA, et al. 2017 Annual
Report of the American Association of Poison Control
Centers’ National Poison Data System (NPDS): 35th
Annual Report. Clin Toxicol 2018; 56: 1213-415.



