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Abstract

Background: Iran is a country with the highest rate of opioid addiction in the world. The most commonly used
opioid in Iran is opium, and methadone is in second place. The trend of drug use has changed from opium to
methadone from 2006 to 2011. Presence of a large number of addicted people and methadone maintenance
therapy clinics make methadone readily available in Iran. Therefore, evaluation of the epidemiological characteristic
of methadone toxicity and its effects on the heart is essential.

Methods: In This cross-sectional, retrospective, descriptive, analytical study all patients with methadone or opium
toxicity who had been admitted to Vasei hospital, Sabzevar, Iran, during the years 2015 and 2016 were included,
and their records were evaluated. Demographic data, addiction history, underlying diseases, and the outcome of
admission were recorded. Then, corrected QT interval (QTc) of the first ECG of the patients after admission was
evaluated.

Results: The Majority of toxicities occurred in those above 30 years of age (71.4%), who lived in cities (62.8%), and
were married (69.2%). A positive history of addiction was considerably higher in the opium group (72.3% versus 43.
3%). There was no significant difference regarding QTc prolongation between patients with methadone and opium
toxicity (p = 0.3).

Conclusion: QTc prolongation is one of the adverse effects of methadone or opium overdose. It seems that
significant QTc prolongation is not uncommon among patients with opium overdose.
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Introduction
Iran is a country with the highest rate of opioid addic-
tion in the world [1, 2]. Eastern Iran shares a border
with Afghanistan where the majority of opium in the
world is produced. Iran is the major route for drug
transport to Europe [3]. It is estimated that there are
about 2 million drug users in Iran that 9 to16 percent of
them are intravenous drug users in Iran [4, 5]. The
World Health Organization (WHO) reported that Iran
has opium consumption three times greater than the
mean of the world. The most commonly used opioid in
Iran is opium (82%). Methadone is the third most

common used opioid with a prevalence of 16.6% of opi-
oid use. There are around 5000 outpatient buprenor-
phine or methadone maintenance therapy (MMT)
clinics for the sole purpose of the treatment of opioid
dependency in Iran and covered about 500,000 people
for treatment [6]. In a study in Tehran, the capital city
of Iran, narcotics were the second common cause of
death (24.75%), and opium was the most prevalent drug
of use. The trend of drug use has changed over recent
years. Opium, commonly used in early 2006, was re-
placed by methadone by the later part of 2011 [7].
Methadone poisoning can occur accidentally or
intentionally. Overdose or use in children or elderly is
usually accidental whereas suicide or homicide attempts
are intentional [8]. Methadone poisoning is common in
Iran due to a large number of addicted people under
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MMT protocol, which results in the availability of
methadone to other family members and friends [9, 10].
Some medications like cocaine and methadone may

cause QTc prolongation [11, 12]. Prolonged QTc is not
uncommon among patients on methadone maintenance
therapy [1, 13]. In cases with severe prolonged QTc
(more than 500ms), life-threatening dysrhythmias like
torsade de pointes (TdP) may be induced [14, 15]. TdP
may potentially degenerate into ventricular fibrillation
and cause sudden cardiac death, if not treated promptly
[16]. So, prolonged QTc can be associated with all-cause
mortality, cardiovascular death and sudden cardiac death
[17]. Very few studies evaluated the effect of opium on
QTc interval. Also, limited studies assessed QTc prolon-
gations in toxicity of methadone in comparison to an-
other common opioid toxicity (opium overdose).
Because methadone is readily available in Iran and the

number of individuals undergoing MMT is increasing
every day, it seems that there is a need for an epidemio-
logical study of this toxicity to improve the quality of
care and formulate prevention plans. Therefore, the epi-
demiological characteristics of methadone toxicity and
effects of methadone on QTc interval were evaluated in
this study and compared with opium toxicity.

Material &Methods
This was a cross-sectional, retrospective, descriptive,
analytical study. The study was approved by the ethical
committee of Sabzevar University of Medical Sciences
(code number: IR.MEDSAB.REC.1396.77).
All patients with methadone or opium toxicity admit-

ted to the Vasei hospital, Sabzevar, Iran, during the years
2015 and 2016, with toxicity confirmed by urine screen
test, were included in this study. Initially, the records of
all patients with methadone or opium toxicity were ob-
tained. Patients with drug toxicities other than metha-
done or opium alone were not included in the study.
Also, patients with a history of cardiac dysrhythmia or
electrolyte imbalance were excluded. Standard treat-
ments such as oxygen therapy, hydration, supportive
cares, naloxone therapy (in case of respiratory depres-
sion) according to Goldfrank’s Toxicologic Emergencies
textbook, Tenth Edition, was performed for patients if
indicated. Also, patients with severe QTc prolongation
were treated with magnesium sulfate [18, 19].
The demographic data including age, gender, marital

status, residency, addiction history, underlying diseases,
and the outcome of admission were recorded. Then, the
initial ECG of patients underwent blind evaluation by one
of the researchers. Presence of any dysrhythmias or in-
cluding prolonged QT interval and QTc (QT interval cor-
rected with heart rate by bazett’s formula: QTc =QT/√RR)
prolongation were evaluated. A QT > 450ms and QTc >
470ms were considered as prolonged [20]. A p-value less

than 0.05 were considered significant. The statistical ana-
lysis was performed using SPSS version 16. Using the
Kolmogorov-Smirnov test, we also examined the normal-
ity of quantitative variables. Statistical tests including
Chi-square and independent –T-test were used.

Results
Out of 234 patients, 97(41.45%) had methadone toxicity,
and 137(58.57%) had opium toxicity. In the methadone
and opium groups, 66(68%) and 88(64%) patients were
male, respectively. Majority of toxicities occurred in pa-
tients above 30 years old (n = 167; 71.4%) married (69.2%)
and who are living in cities (62.8%), Tables 1 and 2 show
comparisons of some demographic and clinical variables
and the most common underlying diseases in the metha-
done and opium groups, respectively.
The mean QTc intervals were 482 ± 76ms and 483 ±

65ms in the methadone and opium groups, respectively.
The mean QTc prolongations were 53 ms and 83ms in
the methadone and opium groups, respectively. The
mean QT intervals were 420 ± 62 ms and 427 ± 51 ms in
the methadone and opium groups, respectively. 54.6 and
60.6% of patients with methadone and opium overdose
had QTc prolongation, respectively. Based on the results
of the Chi-square test, there was no significant differ-
ence regarding QTc prolongation between patients with
methadone and opium toxicity (p = 0.3). QT interval of
greater than 450 ms in methadone and opium group was
29% and 27%, respectively the mean QTc intervals in the
male and female groups were 480 ± 81 and 487 ± 66, re-
spectively. The Chi-square test showed, there were no
significant differences in the QTc prolongation between
male and female (p = 0.4).
No case of torsade de pointes was observed in this

study. Based on the Chi-square test there were no signifi-
cant differences regarding the positive history of smoking
between methadone and opium groups (p = 0.4). The
Chi-square test showed there were significant differences
regarding a positive history of addiction between the two
groups (72.3% versus 43.3%, p < 0.0001).

Discussion
According to the results of this study, QTc prolongation
was observed in 54.6 and 60.6% of patients with metha-
done and opium toxicity, and there was not a statically
significant difference regarding QTc prolongation be-
tween two groups.
Farsi et al. in a prospective cross-sectional study con-

cluded that QTc more than 450ms was observed in 50.7%
methadone poisoned patients. Some dangerous outcomes
like ICU admission, intubation and death are correlated
with QTc interval in patients with acute methadone
overdose [21] . In a recent study, 39.2% of patients who
had died with a confirmed diagnosis of pure methadone
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toxicity had on-presentation QTc prolongation [22]. A
study conducted in Tehran demonstrated that methadone
was the most common cardiotoxic drug [23].
Westermeyer et al. reported QTc prolongation among

34% of the patients on MMT over 4 years [24]. A 2011
study examining 155 patients under MMT it was found,
only 18.1% had QTc prolongation, with no report of tor-
sade de pointes [21]. In a survey in 2012, QTc prolonga-
tion rate was reported to be 11.1% in 180 MMT patients
[21]. Consistent with this study, others reported that most
observed ECG abnormalities in opiate addicts,were ST ab-
normalities (19%), QTc prolongation (13%), tall R- and/or
S-waves (11%) and missing R progression (10%). [25].
The wide difference between the results of this study

and that of the cited studies may be because the pa-
tients in some of the cited studies were stable and on
MMT and the patients in this study had methadone tox-
icity or overdose.
A study published in 2003, was demonstrated that the

QTc interval is positively related to the methadone dose
[21]. A systematic review published in 2015 on the car-
diotoxicity of methadone noted inconsistencies in the
correlation of methadone dose with QTc prolongation
and torsade de pointes [1]. Several large studies have
been performed to evaluate the relationship between the
dose of methadone and QTc prolongation. Some have

reported a direct relationship [13, 26] while others could
not find such an association [27–29]. An experimental
study suggests that methadone blocks the rapid compo-
nent of the delayed rectifier potassium current (IKr) in a
dose-dependent manner [30]. This is a common mech-
anism through which drug-induced QT prolongation
and torsade de pointes is mediated [26].
Interestingly, 60.6% of patients with opium toxicity had

QT prolongation. To our knowledge, there are limited
studies in humans on the effect of opium overdose on QT
interval. Rismantab-Sani (2017) reported that QT interval
prolongation (4.6%) was the most common ECG changes
in patients with acute opium overdose. Mechanistically,
no study evaluated the effect of opium on rapid delayed
rectifier K+ current (IKr) conducted by hERG channels.
So further studies are needed to evaluate mechanism
through opium-induced QT prolongation [31]. In an ani-
mal study, Najafipour and Joukar evaluated the long-term
and short-term effects of opium smoking in association
with hypercholesterolemic diet on the incidence of cardiac
dysrhythmias. They showed that short term opium smok-
ing along with hypercholesterolemia significantly in-
creased QTc intervals. However, in long-term opium
groups, QTc did not change significantly compared to
their controls [32]. In some studies, opium addiction is
considered as a risk factor in the emergence of ventricular

Table 1 Comparison of demographic and clinical information between methadone and opium groups

Frequency (percent) in methadone
group

Frequency (percent) in opium
group

Total frequency
(percent)

p- value

Age < 30 39 (40.2%) 28 (20.4%) 67 (28.6%) p = 0.001

≥30 58 (59.8%) 109 (79.6%) 167 (71.4%)

Residence City 67 (69.1%) 80 (54.8%) 147 (62.8%) p = 0.09

Village 30 (30.9%) 57 (46.1%) 87 (37.2%) p = 0.001

Marital
status

Married 62 (63.9%) 100 (73%) 162 (69.2%) p = 0.13

Single, widow, or
divorced

35 (36.1%) 37 (27%) 72 (30.8%)

Positive history of addiction 42 (43.3%) 99 (72.3%) 141 (60.3%) p <
0.0001

Mortality 1 (1%) 3 (2.2%) 4 (2%) p = 0.5

Smoking history 45 (46.4%) 56 (40.9%) 101 (43.2%) p = 0.4

QTc prolongation 53 (54.6%) 83 (60.6%) 136 (58.1%) p = 0.3

Comparisons were made using chi- square test

Table 2 Comparison of most common underlying conditions in the methadone and opium groups

Underlying disease Frequency (percent) in methadone group Frequency (percent) in opium group Total frequency (percent)

Hypertension 14 (14.4%) 25 (18.2%) 39 (17%)

Diabetes 7 (7.2%) 21 (15.4%) 28 (12%)

Hyperlipidemia 6 (6.2%) 8 (5.8%) 14 (6%)

Ischemic heart disease 7 (7.2%) 10 (7.3%) 17 (7%)

No underlying disease 63 (65%) 73 (53.3%) 136 (58%)

Total 97 (100%) 137 (100%) 234 (100%)
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dysrhythmia after acute myocardial infarction [33–36].
The initial pathophysiology of dysrhythmia is directly re-
lated to the presence of dysfunctions in the conduction
system. The opioid receptors in the atria and ventricles
may play an important role in the development of differ-
ent dysrhythmias [37, 38]. Evidence shows that k opioid
receptors can be involved in the development of a dys-
rhythmic response. Coles et al. showed that the activation
of k opioid receptors in pigs is prodysrhythmic [39]. Some
studies state that the potential dysrhythmogenic activities
of opioids in small doses occur through activation of k
opioid receptors and their anti-dysrhythmic actions in lar-
ger doses happen due to direct interaction with the heart
cell membrane [40].
In this study, the most prevalent underlying diseases

with QTc prolongation were hypertension and ischemic
heart diseases observed. ECG is usually advised for patients
on MMT with concomitant heart or liver disease, electro-
lyte abnormalities, or QTc-prolonging medications [21]. In
agreement with this study, Najafipour and Joukar (2012)
showed a trend of increasing incidence of dysrhythmia
during myocardial ischemia in rabbits exposed to opium
smoke, especially those with hypercholesterolemia [32].
Based on the results of this study regarding place of

residence, patients with opium overdose were signifi-
cantly villagers in comparison to another group. Previ-
ous study suggested that villagers were more likely to be
opium users [41] For poor villagers, with little access to
doctors or health systems, opium could be considered as
a “miracle” drug of the countryside [42]. Besides, no sig-
nificant difference in the QTc prolongation between
males and females observed. This could be because the
different upper limits for QTc for males and females
were not considered separately.
This study had some limitations. The upper limit of

the QTc interval is different among males and females,
but this was not considered separately. Patients with a
history of cardiovascular disease were enrolled and this
may cause a confounding effect. Additionally, perform-
ing a urine drug screen for methadone and opium has
limitations. The screen may only show exposure to these
agents in recent days and does not represent their serum
levels. Serum toxicity profiles, including opioid concen-
trations, were unable to be tested. Therefore, a correl-
ation between opioid concentrations and severity of QTc
prolongation could not be determined. Also, in this
study, a control group comparison was not included that
could be considered in future studies. The underlying
mechanism of opium-induced QTc prolongation even
warranted more studies.

Conclusion
It seems that significant QTc prolongation is not uncom-
mon among patients with opium and methadone over

dose, and there were not statically substantial differences
regarding QTc prolongation between two groups QTc
prolongation is one of the adverse effects of methadone or
opium overdose, and it may be more prevalent among pa-
tients with a history of hypertension and/or ischemic heart
disease. The results of this study can be helpful in the ex-
change of ideas, for reducing the harms from substance
overdose. High-risk individuals can be motivated to avoid
drug use by educating them about its harmful effects. And
policymakers can provide prevention programs. So in pa-
tients with methadone or opium poisoning integrating
cardiac dysrhythmia risk assessment and performance of
electrocardiography into routine care process can be ne-
cessary for preventing clinically significant outcomes
(life-threatening dysrhythmias or TdP). The utility of rou-
tinely monitoring these patients for prolonged QTc even
when they receive additional QT prolonging drugs is war-
ranted for future studies.

Abbreviations
ECG: Electrocardiography; MMT: Methadone maintenance therapy;
QTc: Corrected QT; WHO: World Health Organization

Acknowledgments
This study was financially supported by the Grant of Sabzevar University of
Medical Sciences. We would like to acknowledge the assistance of the
Medical Toxicology and Drug Abuse Research Center (MTDRC) at the Birjand
University of Medical Sciences (BUMS). In addition, our sincere appreciation
goes to all the patients who participated in this project.

Funding
This study was supported by the Sabzevar University of Medical Sciences.

Availability of data and materials
The datasets used and/or analyzed during the current research available
from the corresponding author on reasonable request. All authors had full
access to all data in the study and took responsibility for the integrity of the
data and the accuracy of the data analyses.

Authors’ contributions
BZ was the overall coordinator. DS, MN, BZ, SN, OM contributed to the
design of the study, interpretation of the results and drafting of the
manuscript. DS conducted the data collection. All authors have read and
approved the final version of manuscript.

Ethics approval and consent to participate
This study was approved by the Research and ethics committee of Sabzevar
University of Medical Sciences, and relevant descriptions were provided with
respect to the aims of the research. Informed consent was obtained, and
data were collected through a standardized checklist.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of forensic medicine, Sabzevar university of medical sciences,
Sabzevar, Iran. 2Department of social medicine. Faculty of medicine, Sabzevar
university of medical sciences, Sabzevar, Iran. 3Department of emergency

Soroosh et al. Substance Abuse Treatment, Prevention, and Policy            (2019) 14:8 Page 4 of 5



medicine, faculty of medicine, Mashhad university of medical sciences,
Mashhad, Iran. 4Medical Toxicology and Drug Abuse Research Center
(MTDRC), Birjand University of Medical Sciences, Birjand, Iran. 5Rocky
Mountain Poison and Drug Center, Denver, CO, USA.

Received: 22 July 2018 Accepted: 6 February 2019

References
1. Alinejad S, Kazemi T, Zamani N, Hoffman RS, Mehrpour O. A systematic

review of the cardiotoxicity of methadone. EXCLI J. 2015;14:577.
2. Alinejad S, Aaseth J, Abdollahi M, Hassanian-Moghaddam H, Mehrpour O.

Clinical aspects of opium adulterated with lead in Iran: a review. Basic Clin
Pharmacol Toxicol. 2018;122(1):56–64.

3. Amirabadizadeh A, Nezami H, Vaughn MG, Nakhaee S, Mehrpour O.
Identifying risk factors for drug use in an Iranian treatment sample: a
prediction approach using decision trees. Subst Use Misuse. 2018;53(6):
1030–40.

4. Eskandarieh S, Jafari F, Yazdani S, Hazrati N, Saberi-Zafarghandi MB.
Compulsory maintenance treatment program amongst Iranian injection
drug users and its side effects. Int J High Risk Behav Addict. 2014;3(4).

5. Alavi SM, Behdad F. Seroprevalence study of hepatitis C and hepatitis B
virus among hospitalized intravenous drug users in Ahvaz, Iran (2002-2006).
Hepat Mon. 2010;10(2):101.

6. Ghaderi A, Motmaen M, Abdi I, Rasouli-Azad M. Gender differences in
substance use patterns and disorders among an Iranian patient sample
receiving methadone maintenance treatment. Electron Physician. 2017;9(9):
5354.

7. Hassanian-Moghaddam H, Zamani N, Rahimi M, Shadnia S, Pajoumand A,
Sarjami S. Acute adult and adolescent poisoning in Tehran, Iran; the
epidemiologic trend between 2006 and 2011. Arch Iran Med. 2014;17(8):534.

8. Taheri F, Yaraghi A, Sabzghabaee AM, Moudi M, Eizadi-Mood N, Gheshlaghi
F, Farajzadegan Z. Methadone toxicity in a poisoning referral center. J Res
Pharm Pract. 2013;2(3):130.

9. Navabi SJ, Iranmanesh AA, Navabi SM, Iranmanesh A, Aghaei A, Iranmanesh
AH. Methadone toxicity in a poisoning referral center. Int Sci Invest J. 2015;
4(1):78–82.

10. Alinejad S, Ghaemi K, Abdollahi M, Mehrpour O. Nephrotoxicity of
methadone: a systematic review. Springerplus. 2016;5(1):2087.

11. Wallner C, Stollberger C, Hlavin A, Finsterer J, Hager I, Hermann P.
Electrocardiographic abnormalities in opiate addicts. Addiction (Abingdon,
England). 2008;103(12):1987–93.

12. Schwinghammer AJ, Wilson MD, Hall BA. Corrected QT interval
prolongation in hospitalized pediatric patients receiving methadone. Pediatr
Crit Care Med. 2018;19(8):e403–8.

13. Ehret GB, Voide C, Gex-Fabry M, Chabert J, Shah D, Broers B, Piguet V,
Musset T, Gaspoz J-M, Perrier A. Drug-induced long QT syndrome in
injection drug users receiving methadone: high frequency in hospitalized
patients and risk factors. Arch Intern Med. 2006;166(12):1280–7.

14. Drew BJ, Ackerman MJ, Funk M, Gibler WB, Kligfield P, Menon V, Philippides
GJ, Roden DM, Zareba W. Prevention of torsade de pointes in hospital
settings: a scientific statement from the American Heart Association and the
American College of Cardiology Foundation. Circulation. 2010;121(8):1047–
60.

15. Hosseini L, Heidari Bakavoli A, Shahini N, Mashhadinezhad S, Hosseini S.
Torsades de pointes on chronic methadone use. Int J High Risk Behav
Addict. 2018;7(1).

16. Arunachalam K, Lakshmanan S, Maan A, Kumar N, Dominic P. Impact of
drug induced long QT syndrome: a systematic review. J Clin Med Res. 2018;
10(5):384.

17. Hansen CS, Pottegård A, Ekelund U, Jensen HK, Forberg JL, Brabrand M,
Lassen AT. Association between QTc prolongation and mortality in patients
with suspected poisoning in the emergency department: a transnational
propensity score matched cohort study. BMJ Open. 2018;8(7):e020036.

18. Howland MA, Lewin NA, Nelson LS, Goldfrank LR, Hoffman RS. Goldfrank's
Toxicologic emergencies, 10th edition. New York: McGraw-hill Education;
2015.

19. Coppola C, Rienzo A, Piscopo G, Barbieri A, Arra C, Maurea N. Management
of QT prolongation induced by anti-cancer drugs: target therapy and old
agents. Different algorithms for different drugs. Cancer Treat Rev. 2018;63:
135–43.

20. Antzelevitch C. Ionic, molecular, and cellular bases of QT-interval
prolongation and torsade de pointes. Europace. 2007;9(suppl_4):iv4–iv15.

21. Farsi D, Mirafzal A, Hassanian-Moghaddam H, Azizi Z, Jamshidnejad N,
Zehtabchi S. The correlation between prolonged corrected QT interval with
the frequency of respiratory arrest, endotracheal intubation, and mortality in
acute methadone overdose. Cardiovasc Toxicol. 2014;14(4):358–67.

22. Sheibani M, Zamani N, Hassanian Moghaddam H. Electrocardiographic
findings in mortalities due to pure methadone toxicity. Cardiovasc Toxicol.
2018. p. 1–10.

23. Hassanian-Moghaddam H, Amiri H, Zamani N, Rahimi M, Shadnia S,
Taherkhani M. QT dispersion and prognostication of the outcome in acute
cardiotoxicities: a comparison with SAPS II and APACHE II scoring systems.
Cardiovasc Toxicol. 2014;14(2):129–33.

24. Westermeyer J, Thuras P, Yoon G, Batres YCT. Long QTc during methadone
maintenance: contributors and interventions over 4 years. J Nerv Ment Dis.
2017;205(12):925–30.

25. Wallner C, Stöllberger C, Hlavin A, Finsterer J, Hager I, Hermann P.
Electrocardiographic abnormalities in opiate addicts. Addiction. 2008;
103(12):1987–93.

26. Krantz MJ, Kutinsky IB, Robertson AD, Mehler PS. Dose-related effects of
methadone on QT prolongation in a series of patients with torsade de
pointes. Pharmacotherapy. 2003;23(6):802–5.

27. Peles E, Bodner G, Kreek MJ, Rados V, Adelson M. Corrected-QT intervals as
related to methadone dose and serum level in methadone maintenance
treatment (MMT) patients—a cross-sectional study. Addiction. 2007;102(2):
289–300.

28. Krantz MJ, Lowery CM, Martell BA, Gourevitch MN, Arnsten JH. Effects of
methadone on QT-interval dispersion. Pharmacotherapy. 2005;25(11):1523–9.

29. Maremmani I, Pacini M, Cesaroni C, Lovrecic M, Perugi G, Tagliamonte A.
QTc interval prolongation in patients on long-term methadone
maintenance therapy. Eur Addict Res. 2005;11(1):44–9.

30. Katchman AN, McGroary KA, Kilborn MJ, Kornick CA, Manfredi PL, Woosley
RL, Ebert SN. Influence of opioid agonists on cardiac humanether-a-go-go-
related gene K+ currents. J Pharmacol Exp Ther. 2002;303(2):688–94.

31. Rismantab-Sani S, Soltani B, Soltani S, Memarian A. Risk factors of mortality
due to acute opium poisoning: a report from the largest intoxication
referral center in Iran. Addict Health. 2017;9(2):96.

32. Najafipour H, Joukar S. Combination of opium smoking and
hypercholesterolemia augments susceptibility for lethal cardiac arrhythmia
and atherogenesis in rabbit. Environ Toxicol Pharmacol. 2012;34(2):154–9.

33. Najar L, Vakili B, Behnam VH. A comparative study of early complications of
acute myocardial infarction in addicted and non-addicted patients at ccu of
heshmatyya hospital Sabzevar, Iran. Journal of Sabzevar University of
medical. Sciences. 2001;8(20):96–103.

34. Rostamzadeh A, Khademvatani K. Comparison of myocardial infarction
outcome in opium dependent and non-dependent patients . The journal of
Urmia University of medical. Sciences. 2016;27(3):208–14.

35. Mirzaiepour F, Dadras M, Forood A. The effect of opium addiction on
cardiac arrhythmia after acute myocardial infarction. J Kerman University
Med Sci. 2012;19(4).

36. Najafi M, Sheikhvatan M. Does analgesic effect of opium hamper the
adverse effects of severe coronary artery disease on quality of life in
addicted patients? Anesth Pain Med. 2012;2(1):22.

37. Mahmoodi Z, Keikhaie KR, Salarzaei M, Havasian MR. The incidence of
different kinds of cardiac arrhythmia after myocardial infarction in smokers
and opium abusers hospitalized in imam Ali Hospital, Zahedan, 2016. J
Pharm Sci Res. 2017;9(7):1243.

38. Mirzaiepour F, Dadras M, Forood A, Najafipour H, Shokoohi M. The effect of
opium addiction on arrhythmia following acute myocardial infarction. Acta
Med Iran. 2012;50(10):670–5.

39. Coles JA Jr, Sigg DC, Iaizzo PA. Role of κ-opioid receptor activation in
pharmacological preconditioning of swine. Am J Physiol Heart Circ Physiol.
2003;284(6):H2091–9.

40. Pugsley M, Saint D, Penz M, Walker M. Electrophysiological and
antiarrhythmic actions of the κ agonist PD 129290, and its R, R
(+)-enantiomer, PD 129289. Br J Pharmacol. 1993;110(4):1579–85.

41. Meysamie A, Sedaghat M, Mahmoodi M, Ghodsi S, Eftekhar B. Opium use in
a rural area of the Islamic Republic of Iran. East Mediterr Health J. 2009;15(2):
425–31.

42. Figg-Franzoi L. Maslahat, the state and the people: opium use in the Islamic
Republic of Iran. Crime Law Soc Chang. 2011;56(4):421–38.

Soroosh et al. Substance Abuse Treatment, Prevention, and Policy            (2019) 14:8 Page 5 of 5


	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Material &Methods
	Results
	Discussion
	Conclusion
	Abbreviations
	Acknowledgments
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

