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Background: Opium use disorder is a significant health problem in our
country, leading to a considerable number of health issues. Opium has several
detrimental effects on its consumers. However, the effect of Opium use disorder
on intracerebral hemorrhage (ICH) has not been evaluated. This study aims to
evaluate the relationship between Opium use disorder and ICH.

Methods: In this case—control study, 402 patients with ICH and 404 patients
without ICH enrolled. Opium use disorder, other vascular risk factors including
diabetes mellitus, hypertension, hyperlipidemia, and tobacco smoking was
compared between these groups. Patients with ICH were divided into two
groups; first group are patients with history of Opioid Use Disorder and second
group are those patients without Opioid Use Disorder. ICH features including
clinical and imaging characteristics and prognostic findings were compared
between patients with and without Opium use disorder.

Results: This case—control study of 806 participants found that hypertension
(OR =6.84, 95% ClI: 5.03-9.34, p-value: <0.001), Opium use disorder (OR = 4.23,
95% Cl: 242-7.35, p-value: <0.001) and tobacco smoking (OR =147, 95% ClI:
1.01-2.16, p-value: 0.049) had a higher risk of ICH. Opium-addicted subjects
had higher ICH scores (2.61+1.27 vs. 2.11+1.29, p-value: 0.005), were more
likely to have infratentorial hemorrhage (22% vs. 12%, OR = 2.13, 95% CI: 1.06-
4.28, p-value: 0.038), more likely to be intubated (66% vs. 54%, OR =179, 95%
Cl: 0.98-3.27, p-value=0.041) and had lower GCS scores (9.58+3.60 vs.
8.25 4 3.88, p-value: 0.01). The effect of Opium use disorder independently on
ICH was also shown in logistic regression (adjusted OR = 3.15, p-value = 0.001).

Conclusion: This study is the first to evaluate the effect of Opium use disorder
on ICH, identifying Opium use disorder as a new potential risk factor for ICH.
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Introduction

Intracerebral hemorrhage (ICH) is a life-threatening emergency
requiring immediate medical treatment. The primary risk factor for
ICH is high blood pressure (1). Other risk factors include diabetes
mellitus, ischemic heart disease, hyperlipidemia, smoking, coagulation
disorders, the use of anticoagulant drugs, and blood dyscrasias (2-4).
Controlling these risk factors to prevent the onset of ICH and reduce
its mortality and morbidity is crucial (5).

The role of substance abuse in cerebrovascular disease has been
identified in previous studies. In a study by Saadatnia and colleagues,
Opium use disorder was proven to be a risk factor for ischemic stroke
(6). Another study by Kurt and colleagues in 1996 identified cocaine
use as a major risk factor for ICH (2). Subsequent studies also
confirmed the role of amphetamines in the onset of ICH (7).

Opium is the most commonly used drug traditionally in the
Middle East, especially in Iran. Derived from the opium poppy plant,
it is available in various forms, including raw opium, syrup, heroin,
methadone, and morphine. The effect of opium on ischemic stroke has
been widely evaluated in previous studies, and a systematic review
conducted in 2022 found that Opium use disorder increases both the
incidence and mortality of ischemic stroke (8).

The effect of opium use on intracerebral hemorrhage has not yet
been evaluated. This case-control study aims to investigate the role of
Opium use disorder in the clinical, imaging characteristics, and
prognosis of ICH. Additionally, an epidemiological report of patients
with ICH hospitalized in two main neurology educational hospitals in
Isfahan between 2021 and 2023 is provided in this study.

Methods

This case—control study was conducted in Isfahan city during the
years 2021-2023 by reviewing the existing medical records and files
in the medical documents and records department of Al-Zahra and
Kashani hospitals for patients with primary and secondary intracranial
hemorrhage. A total of 806 participants (402 patients with ICH and
404 controls) were enrolled. Patients in the control group were
randomly sampled from patients hospitalized in other departments of
the mentioned hospitals (e.g., skin, plastic surgery) who were
demographically (age and sex) matched to the patient group.

The data obtained from patients included age, sex, tobacco
smoking, blood pressure, drug history, history of hypertension,
history of diabetes mellitus, history of hyperlipidemia, ICH subtype
(primary or secondary), ICH volume, and its location. Hypertensive
patients are considered as patients with either history of
hypertension or high blood pressure in admit. Smoking is defined
as tobacco use. Subtypes of opium including Taryak, Heroin,
Sookhte, Shire and methadone are assessed among patients. Patients
with ICH and those without this disease were compared in terms of
various risk factors and opium reviews. Patients with ICH with a
history of Opioid Use Disorder were compared with patients with
ICH who do not use these substances in terms of clinical and
laboratory features and prognosis. Opioid Use Disorder is defined
as the chronic use of opioids that causes clinically significant
distress or impairment. Additionally, all patients with ICH were
followed up by phone call 3months after discharge from the
hospital through interview with the patient if he/she able to talk and
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oriented. If the patient was aphasic, had severe dysarthria or was
not oriented to response, the interview was performed with family
member/caregiver. The disability status was evaluated through the
Modified Rankin Score (MRS) (9, 10). The MRS is a 6-point
disability scale with possible scores ranging from 0 to 5, with a
separate category of 6 added for patients who expire.

Statistical analysis

The collected information was entered into SPSS v 22.0 software,
and descriptive statistical indices such as mean, standard deviation,
frequency, and frequency percentage were used to describe the data.
Quantitative results are presented as mean + standard deviation (SD).
For data analysis, independent t-tests, chi-square tests, and if
necessary, Fisher’s exact test were used. Logistic regression was
performed to evaluate the effects of Opioid Use Disorder on the
likelihood of patients having ICH.

Results

In this study, 402 patients with ICH (239 male and 163 female)
and 404 patients without ICH (225 male and 179 female)
were surveyed.

Table 1 represents the demographic and clinical characteristics of
both groups. The mean age of the ICH group was 62.01 + 14.85 years,
and the control group was 57.86+15.80years (p-value=0.061).
Tobacco smokers had a 1.47 times higher risk of ICH compared to the
control group (OR=1.47, 95% CI: 1.01-2.16, p-value: 0.049). Patients
with hypertension and Opioid Use Disorder had a significantly higher
risk of ICH compared to the control group (OR=6.84, 95% CI: 5.03—
9.34, p-value: <0.001; and OR=4.23, 95% CI: 2.42-7.35, p-value:
<0.001, respectively). Opium usage types prevalence was: Taryak
(N=39.6% vs. 35.2%), methadone (31.7% vs. 29.4%), Shire (9.5% vs.
11.7%), Sookhte (4.7% vs. 5.8%), Heroin (3.1% vs. 5.8%) and using
mix types of opioids (11.1% vs. 11.7%). None of these types showed
significant differences between two groups.

Table 2
characteristics between opium-addicted and non-addicted groups.

represents a comparison of ICH categories and

The mean GCS was significantly higher in the patients without opium
use disorder (9.58+3.60 vs. 8.25+3.88, p-value: 0.01). Patients with
opium use disorder had more ICH scores compared to other group
(2.61+£1.27 vs. 2.11 £1.29, p-value: 0.005). Furthermore, patients with
opium use disorder were more likely to have infratentorial hemorrhage
(22% vs. 12%, OR=2.13, 95% CI: 1.06-4.28, p-value: 0.038). Also,
frequency of intubation of patients with Opioid Use Disorder was
more than patients without Opioid Use Disorder (66% vs. 54%,
OR=1.79, 95% CI: 0.98-3.27, p-value=0.041). Number of deaths and
MRS after 3 months were obtained by phone call, 82 patients did not
answer and the reported percentages are within 324 patients. Within
these 320 patients’ the differences between two groups in terms of total
number of death and MRS after 3 (mean +SD) were not significant
(p>0.05). Total number of deaths after 3 months were 57% in patients
with opium use disorder and 44% in the other group, (p=0.12).
mean +SD MRS after 3 months were 4.2+2.2 in patients with opium
use disorder and 3.8+2.2 in patient without opium use disorder,
(p=0.33).
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TABLE 1 Comparing demographic and clinical characteristics of ICH group and control group.

Variable Group OR (95%Cl)
Case (n=402) Control (n =404)

Age (years, mean + SD) 62.01+14.85 57.86+15.80 0.061 n/a

Sex [male, 1 (%)] 239 (59.45%) 225 (55.69%) 0.280 1.17 (0.88-1.54)
Tobbaco smoking [1 (%)] 73 (18.16%) 53 (13.12%) 0.049* 1.47 (1.01-2.16)
Tobbaco smoking (pack/year, mean + SD) 2.22+5.31 1.95+7.57 0.562 n/a

Opioid Use Disorder [n (%)] 63 (15.67%) 17 (4.21%) <0.001* 4.23 (2.42-7.35)
Hypertension [n (%)] 249 (61.94%) 115 (24.46%) <0.001* 6.84 (5.03-9.34)
Diabetes mellitus [n (%)] 81 (20.15%) 69 (17.08%) 0.263 1.22 (0.86-1.75)
Hyperlipidemia [ (%)] 77 (19.15%) 66 (16.33%) 0.288 1.13 (0.84-1.74)

*Values less than 0.05 considered statically significant; OR, odds ratio; CI, confidence interval; n/a, not applicable.

TABLE 2 Comparing ICH categories and characteristics in Opioid Use Disorder and non- Opioid Use Disorder groups.

ICH categories/characteristics Non - opioid use Opioid use disorder p-value

disorder (N=63)

(N =339) OR (95% Cl)
ICH subtype (1 (%))
o Primary 303 (89.3%) 54 (85.7%) 0.38 1.6
o Secondary 36 (10.6%) 9 (14.2%)
Types of secondary ICH (number)
« Amyloid angiopathy 4 1
o Cerebral vein thrombosis 1 0
« Hemorrhagic transformation 2 0

0.14 n/a

o Vascular malformation 8 3
« Coagulopathy 5 2
« Anticoagulation 14 1
Fibrinolytic therapy 3 3
Admission GCS (mean +SD) 9.58 +3.60 8.25+3.88 0.01%* n/a
ICH volume [milliliters, (mean +SD)] 34.05+29.58 40.30+28.08 0.11 n/a
ICH score (mean +SD) 2.11+£1.29 2.61+1.27 0.005* n/a
Discharge MRS (mean + SD) 3.97+1.81 4.25+1.78 0.257 n/a
Follow up MRS (mean +SD) 4.48+2.37 4.93+2.27 0.15 n/a
ICU hospitalization [days, (mean+SD)] 8.74+14.2 9.84+13.2 0.55 n/a
IVH [yes, n (%)] 187 (55.1%) 42 (66.6%) 0.09 1.56
Hemisphere [n (%)]
« Right 178 (52.5%) 37 (58.7%) 0.92 0.8
o Left 157 (46.3%) 26 (41.2%)
ICH location [n (%)]
« Supratentorial 297 (87.6%) 49 (77.7%) 0.038* 2.1
« Infra tentorial 42 (12.3%) 14 (22.2%)
Intubation during hospitalization 183 (53.9%) 42 (66.6%) 0.041%* 1.79
Death in the hospital [ (%)] 109 (32.1%) 25 (39.6%) 0.24 14
ICH Functional score 7.69+2.29 7.14+2.26 0.056 -

*Values less than 0.05 considered statically significant; OR, odds ratio; CI, confidence interval; n/a, not applicable; ICH, intracerebral hemorrhage; GCS, Glasco coma scale; MRS, modified
ranking scale; IVH, intraventricular hemorrhage.
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The logistic regression model used to evaluate the independent
effect of Opioid Use Disorder on ICH showed that patients with
Opioid Use Disorder were 3.53 times more likely to have a ICH after
adjusting for relevant predictors (p-value=0.001).

Discussion

Intracerebral hemorrhage (ICH) is an acute condition
characterized by the rupture of a blood vessel within the brain, leading
to internal bleeding and requiring emergent medical treatment. ICH
is the second most common subtype of stroke, and its incidence
increases with age and is more common in men. This study is the first
to evaluate the effect of Opioid Use Disorder on ICH characteristics.

We focused on the incidence, clinical and laboratory
characteristics, mortality, and outcomes of primary and secondary
intracranial hemorrhage in patients consuming opium. Iran is
grappling with the world’s second most severe opioid addiction
problem. According to the World Health Organization (WHO), Iran
has the highest rate of opium abusers in the world, with opium use in
Iran being three times the global average (11). Efforts should be made
to educate the public about the dangers of opium. According to
various studies, the prevalence of Opioid Use Disorder in Iran is
between 2 to 5% (12-15). However, among the 402 patients enrolled
in this study with ICH, 15.6% were opium-addicted. These noticeable
differences (15% vs. 2-5%) suggest the possible effect of Opioid Use
Disorder on ICH.

The main mechanism of ICH in patients with chronic
hypertension is lipohyalinosis and arteriolar dissections (16). The
effect of opium on vascular disorders in previous studies is explained
by rapid endothelial damage (17). Several mechanisms could
be presumed for this relationship. Firstly, opium can affect the
coagulation system as it inhibits the production and function of
platelets (18) and interferes with clotting factors (19). Secondly, opium
can damage the vascular integrity of the brain by causing
inflammation, oxidative stress, and apoptosis in the endothelial cells
of blood vessels (20). Thirdly, opium reduces the production of nitric
oxide, a molecule that protects blood vessels from injury. Fourthly,
long-term opium dependency has negative impacts, thus aggravating
diabetes, dyslipidemia, and hypertension, which are the most
important risk factors for ICH (21). These effects can increase the risk
of both ischemic and hemorrhagic stroke. However, the exact
mechanisms and causal relationships between Opioid Use Disorder
and ICH are not fully understood and require further research.

Our results indicate that subjects with opium use disorder
presenting with ICH had lower GCS, more prevalent infratentorial
ICH, more requirement for intubation and higher ICH scores. These
findings reflect the more severe presentation of ICH in patient with
opium use disorder. ICH score is a simple clinical grading scale that
allows risk stratification on presentation with ICH. Thirty-day
mortality increases as ICH Score increases. Lower GCS and higher
rate of intubation in patient with opium use disorder might be due to
withdrawal symptoms in these patients. Blood-brain barrier (BBB) in
the posterior circulation is generally considered to be more vulnerable
compared to the anterior circulation due to several factors; first,
Anatomical and Functional Differences: The posterior circulation,
supplied by the vertebral and basilar arteries, serves critical areas like
the brainstem and cerebellum. These regions have a higher metabolic
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demand and are more susceptible to fluctuations in blood flow and
pressure. Second, autonomic nervous system influence: the posterior
circulation is more influenced by autonomic nervous system which
can affect cerebral blood flow and BBB permeability. These factors
contribute to a relatively weaker BBB in the posterior circulation,
making it more prone to disruptions under pathological conditions
such as infratentorial ICH.

Conclusion

As the first study evaluating the effect of Opioid Use Disorder on
intracerebral hemorrhage characteristics, we found that Opioid Use
Disorder is more prevalent in patients with ICH compared to the
general population. Also, patients with ICH and Opioid Use Disorder
had lower GCS, more prevalent infratentorial ICH, more frequent
intubation and higher ICH scores compared to ICH patients without
Opioid Use Disorder. Thus, according to our findings, we suggest
Opioid Use Disorder as a potential risk factor for ICH.

Limitations

Several limitations exist in this study. First, although psychological
safety precautions and confidentiality reassurances were provided by
the medical team, it is still possible that the stigma of addiction may
have affected some patients’ comfort in disclosing all the details of their
opium consumption. The second limitation is related to the purity of
the opium that patients consume, as sometimes there may be impurities
combined with opium derivatives. Therefore, it is not possible to fully
evaluate the effect of those potential additional ingredients. The third
limitation is that comprehensive drug toxicology testing was not
performed, but the included patient groups disclosed opioid use only.
Forth, our patients were followed after 3 months to evaluate the number
of death and MRS after 3 months. 82 patients did not answer the phone
call and thus the statistics about 3-month prognosis of our patients is
reported based on 322 patients who answered the phone call. Fifth, the
validity of Persian version of MRS is not yet assessed and we used the
Accurate, semantic and conceptual translation of the English version.
Finally, the control group was selected from other patients inside the
hospital, who might have more cooperation than controls from outside
the hospital.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Isfahan
University of Medical Sciences (IR.ARI.MUILREC.1400.136). The
studies were conducted in accordance with the local legislation and
institutional requirements. Written informed consent for participation
in this study was provided by the participants’ legal guardians/
next of kin.

frontiersin.org


https://doi.org/10.3389/fneur.2024.1420675
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org

Saadatnia et al.

Author contributions

MS: Conceptualization, Data curation, Formal analysis, Funding
acquisition, Investigation, Methodology, Project administration,
Resources, Software, Supervision, Validation, Visualization, Writing -
original draft, Writing — review & editing. RN: Conceptualization,
Data curation, Formal analysis, Funding acquisition, Investigation,
Methodology,
Supervision, Validation, Visualization, Writing - original draft,

Project administration, Resources, Software,
Writing - review & editing. MN: Data curation, Investigation,
Methodology, Supervision, Writing - original draft. SG: Data curation,
Formal analysis, Methodology, Project administration, Supervision,
Validation, Writing — original draft. AN: Conceptualization, Data
curation, Formal analysis, Funding acquisition, Investigation,
Methodology,

Supervision, Validation, Visualization, Writing - original draft,

Project administration, Resources, Software,

Writing - review & editing. AT: Conceptualization, Data curation,
Formal analysis, Funding acquisition, Investigation, Methodology,
Project administration, Resources, Software, Supervision, Validation,
Visualization, Writing - original draft, Writing - review & editing.
MF: Conceptualization, Data curation, Formal analysis, Funding
acquisition, Investigation, Methodology, Project administration,
Resources, Software, Supervision, Validation, Visualization, Writing -
original draft, Writing - review & editing. SE: Investigation,
Methodology, Project administration, Resources, Software, Writing —
original draft, Writing - review & editing. FK: Conceptualization,

References

1. van Asch CJ, Luitse MJ, Rinkel GJ, van der Tweel I, Algra A, Klijn CJ. Incidence,
case fatality, and functional outcome of intracerebral haemorrhage over time, according
to age, sex, and ethnic origin: a systematic review and meta-analysis. Lancet Neurol.
(2010) 9:167-76. doi: 10.1016/S1474-4422(09)70340-0

2. Nolte KB, Brass LM, Fletterick CF. Intracranial hemorrhage associated with cocaine
abuse: a prospective autopsy study. Neurology. (1996) 46:1291-6. doi: 10.1212/
wnl.46.5.1291

3. Saadatnia M, Mirbagheri SS, Tajmirriahi M, Mousavi A, Fatehi F, Mehr GK, et al.
PO14-TU-02 Intarcerebral hemorrhage associated with addiction to opium. J Neurol
Sci. (2009) 285:5232. doi: 10.1016/50022-510X(09)70885-8

4. Vajdi M, Nikniaz L, Pour Asl AM, Abbasalizad FM. Lifestyle patterns and their
nutritional, socio-demographic and psychological determinants in a community-based
study: a mixed approach of latent class and factor analyses. PLoS One. (2020)
15:€0236242. doi: 10.1371/journal.pone.0236242

5. Nishijima DK, Offerman SR, Ballard DW, Vinson DR, Chettipally UK,
Rauchwerger AS, et al. Immediate and delayed traumatic intracranial
hemorrhage in patients with head trauma and preinjury warfarin or
clopidogrel use. Ann Emerg Med. (2012) 59:460-468.e7. doi: 10.1016/j.annemergmed.
2012.04.007

6. Ebrahimi H, Haghjoo Javanmard S, Asgary S, Dehghani L, Amiri M, Saadatnia M.
Opioid use disorder and ischemic stroke in Isfahan, Iran: a case-control study. Eur
Neurol. (2017) 79:82-5. doi: 10.1159/000485098

7. Panagos PD, Jauch EC, Broderick JP. Intracerebral hemorrhage. Emerg Med Clin
North Am. (2002) 20:631-55. doi: 10.1016/s0733-8627(02)00015-9

8. Mardi P. Opium abuse and stroke in Iran: a systematic review and meta-analysis.
Front Neurol. (2022) 13:855578. doi: 10.3389/fneur.2022.855578

9. van Swieten JC, Koudstaal PJ, Visser MC, Schouten HJ, van Gijn J. Interobserver
agreement for the assessment of handicap in stroke patients. Stroke. (1988) 19:604-7.
doi: 10.1161/01.str.19.5.604

10. Dennis M, Mead G, Doubal E, Graham C. Determining the modified Rankin score
after stroke by postal and telephone questionnaires. Stroke. (2011) 43:851-3. doi:
10.1161/STROKEAHA.111.639708

11. Soroosh D, Neamatshahi M, Zarmehri B, Nakhaee S, Mehrpour O. Drug-induced
prolonged corrected QT interval in patients with methadone and opium overdose. Subst
Abuse Treat Prev Policy. (2019) 14:8. doi: 10.1186/s13011-019-0196-3

Frontiers in Neurology

10.3389/fneur.2024.1420675

Data curation, Formal analysis, Funding acquisition, Investigation,
Methodology,
Supervision, Validation, Visualization, Writing - original draft,

Project administration, Resources, Software,

Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

12. 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 ] High Risk Behav Addict. (2014) 3:¢21765. doi: 10.5812/ijhrba.21765

13. Moradinazar M, Najafi F, Jalilian F Pasdar Y, Hamzeh B, Shakiba E, et al.
Prevalence of drug use, alcohol consumption, cigarette smoking and measure of
socioeconomic-related inequalities of drug use among Iranian people: findings from a
national survey. Subst abuse treat Prev Policy. (2020) 15:39. doi: 10.1186/
513011-020-00279-1

14. Najafipour H, Masoumi M, Amirzadeh R, Rostamzadeh F, Foad R, Shadkam FM.
Trends in the prevalence and incidence of opium abuse and its association with coronary
artery risk factors in adult population in Iran: findings from Kerman coronary artery
disease risk factors study. Iran ] Med Sci. (2022) 47:328-37. doi: 10.30476/
1JMS.2021.89898.2065

15. Noorbala AA, Saljoughian A, Bagheri Yazdi SA, Faghihzadeh E, Farahzadi MH,
Kamali K, et al. Evaluation of drug and alcohol abuse in people aged 15 years and older
in Iran. Iran ] Public Health. (2020) 49:1940-6. doi: 10.18502/ijph.v49i10.4697

16. Magid-Bernstein ], Girard R, Polster S, Srinath A, Romanos S, Awad IA, et al.
Cerebral hemorrhage: pathophysiology, treatment, and future directions. Circ Res.
(2022) 130:1204-29. doi: 10.1161/CIRCRESAHA.121.319949

17. Khalili P, Ayoobi F, Mohamadi M, Jamalizadeh A, La Vecchia C, Esmaeili-nadimi
A. Effect of opium consumption on cardiovascular diseases — a cross- sectional study
based on data of Rafsanjan cohort study. BMC Cardiovasc Disord. (2021) 21:2. doi:
10.1186/s12872-020-01788-4

18. Naderi GA, Asgary S, Sadeghi M, Sabetnezhad Z, Tansaz M. Comparing plasma
level of CRP, factor VII, fibrinogen platelet counts, systolic and diastolic blood pressure
in smokers with opium addicted. ] Qazvin Univ Med Sci. (2005) 9:3-7.

19. Forood A, Malekpour-Afshar R, Mahdavi A. Serum level of plasminogen activator
inhibitor type-1 in addicted patients with coronary artery disease. Addict Health. (2014)
6:119.

20. Nakhaee S, Ghasemi S, Karimzadeh K, Zamani N, Alinejad-Mofrad S, Mehrpour
O. The effects of opium on the cardiovascular system: a review of side effects, uses, and
potential mechanisms. Subst Abuse Treat Prev Policy. (2020) 15:30. doi: 10.1186/
s13011-020-00272-8

21. Najafipour H, Beik A. The impact of opium consumption on blood glucose, serum
lipids and blood pressure, and related mechanisms. Front Physiol. (2016) 7:436. doi:
10.3389/fphys.2016.00436

frontiersin.org


https://doi.org/10.3389/fneur.2024.1420675
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.1016/S1474-4422(09)70340-0
https://doi.org/10.1212/wnl.46.5.1291
https://doi.org/10.1212/wnl.46.5.1291
https://doi.org/10.1016/S0022-510X(09)70885-8
https://doi.org/10.1371/journal.pone.0236242
https://doi.org/10.1016/j.annemergmed.2012.04.007
https://doi.org/10.1016/j.annemergmed.2012.04.007
https://doi.org/10.1159/000485098
https://doi.org/10.1016/s0733-8627(02)00015-9
https://doi.org/10.3389/fneur.2022.855578
https://doi.org/10.1161/01.str.19.5.604
https://doi.org/10.1161/STROKEAHA.111.639708
https://doi.org/10.1186/s13011-019-0196-3
https://doi.org/10.5812/ijhrba.21765
https://doi.org/10.1186/s13011-020-00279-1
https://doi.org/10.1186/s13011-020-00279-1
https://doi.org/10.30476/IJMS.2021.89898.2065
https://doi.org/10.30476/IJMS.2021.89898.2065
https://doi.org/10.18502/ijph.v49i10.4697
https://doi.org/10.1161/CIRCRESAHA.121.319949
https://doi.org/10.1186/s12872-020-01788-4
https://doi.org/10.1186/s13011-020-00272-8
https://doi.org/10.1186/s13011-020-00272-8
https://doi.org/10.3389/fphys.2016.00436

	Opioid Use Disorder and intracerebral hemorrhage in Isfahan, Iran: a case–control study
	Introduction
	Methods
	Statistical analysis

	Results
	Discussion
	Conclusion
	Limitations

	References

