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Introduction
	 Every year, many people are poisoned due to accidental, inten-
tional, drug abuse and occupational exposure reasons and refer to the 
emergency medical care centers all around the world. The intentional 
consumption of medicines is one of the health problems in Asia-Pacif-
ic regions, in such an extended manner that about 300,000 poisoning 
deaths are reported in this area annually [1,2].

	 The pharmaceutical products most frequently implicated in poi-
soning are those which are most frequently prescribed and are conse-
quently in the home, and most common route is oral [3].

	 Acute intentional poisoning is among the main causes of referring 
to the emergency departments worldwide; in addition, it is one of the 
main causes of death, growing every year. Identification of the poi-
soning patterns is helpful in finding the risk factors and early diagno-
sis. According to the results of a study by Moghadamnia from 1997 to 
2000 in Mazandaran, Iran, about 51%, and according to that of Shad-
nia et al., (2003) in Tehran, Iran about 79% of poisoned patients were 
the intentional self-poisoning by medicines and chemical compounds 
[4,5].

	 In many countries, about 30% of poisoning cases occur in young 
people within the age range of 20 to 30 years [4-7]. In a study by 
Afzali et al., in Hamadan, Iran from 2005 to 2007, the mean age of 
the poisoned patients were 40.5 years and the peak mortality reported 
within the age range of 21 to 30 years; intentional poisoning with 
52.2% had the highest rate [8]. In a study by Torkashvand et al., [9] 
in Rafsanjan, Iran, the mean age of the patients died from poisoning 
was 23.10 ± 15.16 years with the peak age range of 11 to 30 years and 
58.1% of the cases were the intentional self-poisoning [9].

	 In the developed countries, the intentional self-poisoning most-
ly occurs by medicines with lower toxicity, while in the developing 
countries people usually attempt self-poisonings by pesticides that 
are highly toxic and are associated with a high mortality [7,10]. In 
addition, death from poisoning is the top leading cause of death after 
infectious diseases [11-12].

	 Since the type of poisoning material and the symptoms vary in dif-
ferent regions of Iran, the current study aimed at identifying the most 
common poisoning materials causing death and pattern of mortality 
due to acute poisoning in Mashhad, Iran. 

Methodology
	 The current descriptive, cross sectional study was conducted on all  
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Abstract
Background:
	 Acute poisoning is among the most common causes of referring 
to the emergency departments worldwide. Since the pattern of poi-
soning regarding the type of component and symptoms might vary 
in different regions of Iran, the current study aimed at identifying the 
most commonly used poisoning materials causing death in Mash-
had, Khorasan Razavi Province, Iran. 
Methodology
	 The current cross sectional, retrospective study was conducted 
on all patients died from poisoning, including intentional, accidental, 
occupational, and criminal cases, at Imam Reza Hospital, Mashhad, 
Iran, in 2016. Data of patients who died from poisoning were collect-
ed from clinical records as well as forensic records including cause 
of death, autopsy findings, and the results of toxicological tests. Data 
were analyzed with SPSS version 22 using the Chi-square. 
Results
	 Total mortality due to poisoning in the specific poisoning ward of 
Imam Reza Hospital was 71 cases in 2016, 14 cases had exclusion 
criteria, out of which the records of 55 cases were available. Among 
the 55 enrolled cases, 16 (29%) were female and 39 (71%) were 
male. The mean age of deceased patients was 49.84 ± 20.28 years 
(15-88), with the peak mortality of 45 to 60 years. Among the cases 
died of poisoning, 22 cases (40%) were admitted for the intentional 

self-poisoning and 33 cases (60%) for unintentional poisoning. Ac-
cording to autopsy evaluations (n = 32), the opium poisoning was 
the main cause of death (40.6%, n = 13).
Discussion and conclusion
	 According to the results of the current study, most of the poison-
ing deaths were, unintentional (unlike previous studies) and opium 
consumption was the main cause of death from poisoning.
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patients died from poisoning at Imam Reza Hospital the only referral 
hospital of poisoning in Mashhad, Khorasan Razavi, Iran, at 2016. 
Exclusion criteria were underlying disease in past medical history, 
co ingestion, unknown toxicity. Out of 7732 cases who referred to 
the poisoning ward of Imam Reza Hospital and admitted due to acute 
poisoning, 71 deceased included in study and among them seven cas-
es were exclude because of unknown toxicity, five cases because of 
co-ingestion and 2 cases because of underlying disease. Two cases 
were excluded from the study due to incomplete information. At last 
55 cases enrolled in study. Authors provided a list of patients who 
referred to the hospital and admitted in the poisoning ward in 2016, 
after obtaining the necessary permissions from the hospital and Mash-
had Forensic authorities. The cases died of poisoning in the study year 
were listed and their demographic and medical information including 
age, gender, poisoning agent, marital status, type of poisoning, and 
chief complaint were extracted and recorded in a researcher-designed 
checklist. All of 55 deceased were referred to Mashhad Legal Med-
icine Organization (LMO), among them 32 cadavers autopsied and 
post-mortem qualitative toxicology tests were performed for 27 cases. 
The forensic records including mode and cause of death, autopsy find-
ings, and the results of post-mortem qualitative toxicology tests were 
collected by a physician who worked at the forensic organization.

	 The collected data were analyzed with SPSS version 22 using the 
Chi-square. P value <0.05 was considered significant. 

Results
	 Out of 7732 patients with acute poisoning, 71 deceased included 
in study, 14 cases had exclusion criteria, out of which the records of 
55 cases were available. Among the 55 enrolled cases, 16 (29%) were 
female and 39 (71%) male and most of them (34 cases) were mar-
ried. The mean age of the study population was 49.84 ± 20.28 years; 
ranged from 15 to 88, with the peak age range of 45 to 60 years. The 
common poisoning material was opium with the frequency of 50.9% 
(28 cases), followed by aluminum phosphide known as rice tablet (7 
cases), amphetamine (6 cases), sedative (4 cases), alcohol (4 cases), 
zinc phosphide (3 cases), acetaminophen (2 cases), organophosphate 
compound (1 case)	

	 Among the cases died of poisoning, 22 cases (40%) were admitted 
for the intentional self-poisoning and 33 cases (60%) for unintention-
al poisoning. The most common chief complaint at the admission was 
lack of consciousness with 69.1% frequency (38 cases) followed by 
nausea and vomiting (9 cases) (Table 1). According to certificate of 
death, heart failure and respiratory failure with 61.8% and 32.7%, 
respectively, were the most modes of death from poisoning (Table 
2). According to interpretations by forensics, most of the death cases 
(40.6%) attributed to opioid consumption (Table 3). No significant 
relationship was observed between the gender and accidental or in-
tentional poisoning in the death cases (P = 0.115). According to the 
results of forensic qualitative toxicology evaluations, morphine and 
methadone with 53.1% frequency were the most common consumed 
materials (Table 4). 32 cadavers autopsied which 22 cases had pulmo-
nary pathology that pulmonary edema and pulmonary congestion was 
most common pathology in lungs (22 cases), other pathologies in lung 
were; pulmonary hemorrhage (7 cases), purulent discharge in respi-
ratory tract (7 cases), overinflated lung (3 cases), pleural adhesion to 
lung (5 cases), and pleural effusion (1 case). Most of these pulmonary 
pathology was found in opium overdosed deceased patients. Among 
cadavers autopsied heart pathology was found in 11 cases, liver 

pathology in 2 cases, and brain pathology in 2 cases. The most com-
mon pathology in heart was atherosclerosis and found often in opium 
overdose.

Discussion
	 According to the results of the current study, in-hospital fatality 

Clinical Symptom Frequency, N Percentage

Reduced consciousness 38 69.1

Nausea and vomiting 9 16.4

Abdominal pain 3 5.5

Seizure 2 3.6

Headache 1 1.8

Restlessness 1 1.8

Visual impairment 1 1.8

Total 55 100

Mode of Death Frequency Percentage

Heart failure 34 61.8

Respiratory failure 18 32.7

Gastrointestinal bleeding 1 1.8

Cancer 1 1.8

Severe acidosis 1 1.8

Total 55 100

Toxicology Result Frequency Percentage

Positive methadone + morphine 17 53.1

Negative results 5 5.6

Not tested 5 5.6

Methadone 2 6.3

Aluminum phosphide 1 3.1

Methanol 1 3.1

Acetaminophen 1 3.1

Total 32 100

Autopsy Result Frequency Percentage

Death due to opioids consumption 13 40.6

Death due to poisoning with medicines 8 25

Death due Impairment in vital organs following poisoning 5 15.6

Death due injury caused by medicine use 5 15.6

Death due to methanol consumption 1 3.1

Total 32 100

Table 1: The frequency of chief complaint to evaluate the poisoning death 
pattern in Imam Reza Hospital, Mashhad, 2016.

Table 2: Modes of death based on the certificate of death issued by LMO 
to evaluate the poisoning death pattern in Imam Reza Hospital, Mashhad, 
2016.

Table 4: The qualitative toxicology test results conducted in the Foren-
sic laboratory, Mashhad Office, to evaluate the poisoning death pattern in 
Imam Reza Hospital, Mashhad, 2016.

Table 3: The frequency of autopsy results to evaluate the poisoning death 
pattern in Imam Reza Hospital, Mashhad, 2016.
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rate due to poisoning was 0.92%; like study by Afshari et al., from 
1993 to 2000 in Imam Reza hospital, Mashhad which poisoning death 
rate was 0.6% [13] but it was 1.3% and 3.8% in the studies by Shadnia 
et al. [5], and Afzali et al. [8], respectively. In the current study most 
of the poisoned patients were unintentional, while it was reported as 
intentional self-poisoning in the studies by Afzali et al. [8], Shadnia et 
al. [5], Afshari et al. [13], and Vatandoost et al. from 2000 to 2001 in 
Tehran, Iran, [6] as well as the studies conducted in Turkey [14] and 
India from 1999 to 2002 [15]. This difference may be related to that; 
most of mention studies performed on all population of poisoning 
patient not only deceased (unlike our study). Results of the current 
study showed that the majority of fatal poisoning cases were male that 
was consistent with those of Afzali et al., and Torkashvand et al. [8,9]; 
the reason can be explained by more challenges with socioeconomic 
dilemmas and easier access to opioids and toxins in males. Results 
of the current study showed that the peak mortality from poisoning 
occurred in the age range of 45 to 60 years, however; the studies by 
Torkashvand et al. [9], Afzali et al. [8], Shadnia et al. [5], and Vatan-
doost et al. [6]. Reported the age range of 21 to 30 years as the peak 
mortality due to poisoning. 

	 Most of the current study cases referred to the hospital due to low 
consciousness that was similar to the study by Afzali et al., and Vatan-
doost et al. [6,8]. Opium consumption was the main cause of death 
from poisoning in the current study; similar results were reported by 
Afzali et al. [8], and Shadnia et al. [5], as well as the research conduct-
ed in England and Wales [16]. Nevertheless, poisoning with organ 
chlorine constituted the majority of poisoned patients in Bangladesh 
[17]; however, it was the consumption of tricycle antidepressants 
and cardiovascular medicines in a study in Germany from 1996 to 
2003 [18]. Since there is limited access to opioids in the developed 
countries, higher prevalence of poisoning by medicines is expected, 
and due to poor control over the distribution of chemical toxins in 
the developing countries, which result in easy access to opioids and 
chemical compounds, poisoning by such agents is also expected. Tox-
icological tests indicated the high prevalence of methadone and mor-
phine, in line with the results of Afzali et al. [8], which reported the 
high consumption of such components in Khorazan Razavi province, 
Iran.

	 The current study faced some limitations; for example, occupa-
tional status, level of education, type of consumption, and the du-
ration of hospitalization were not recorded; the 2 latter factors may 
significantly contribute to the identification of cause of death.

Conclusion
	 According to high mortality rate due to opium poisoning, train-
ing about dangers of opioids from the media is necessary. Physicians 
should have sensitivities, facing patients with decreased conscious-
ness to recognition opioid overdose.
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