Increasing the Risk of Stroke by Opium Addiction
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Introduction: Stroke is among the leading causes of mortality and morbidity in the
world. Besides the identified risk factor, Ischemic stroke evidence show drug use
develops or exacerbates the atherosclerotic process. The current study aimed at
comparing cerebrovascular ultrasounds’ changes in addicted and nonaddicted peo-
ple who developed ischemic stroke. Methods: In the current cross-sectional study, a
total of 133 patients with ischemic stroke who were admitted to Vali-Asr hospital
from June 2016 to April 2017 were enrolled. For obtaining the quantitative data, ¢
test or Mann-Whitney test was employed to compare the addict or no-addict
groups, as well as, categorical data testing was performed using chi-square test.
Also, the multiple logistic regression was used for identifying the factors and the
significance level was set at 5%. Results: The current study was performed on 133
patients, among them 41 patients (30.8%) were opium addicted, and 92 patients
(69.2%) were nonaddict. The mean [IQR] number of atherosclerotic plaques were
significantly higher in opium addicted group in comparison with the nonaddicted
group (3.0 [1.0-4.0] versus 1.5 [0.0-3.0], P = .008). The possibility of increasing the
number of plaques in addicted patients was 1.42 times higher than the nonaddicted
patients (odds ratio (95% confidence interval): 1.42 (1.11-1.81), P = .005).
Conclusion: The findings demonstrated a significant difference in the vessel stenosis
pattern between the addict and nonaddict ischemic stroke groups. To investigate
the possible effects of opium use and its associated parameters, ie, dosage, duration
of use, and the way of opium use on ischemic stroke, further studies are required.
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Introduction

Cerebrovascular accidents are known as the second
cause of death, especially in the elderly population.' They
have been divided into thrombotic and hemorrhagic cate-
gories. Focal cerebral ischemia is responsible for the occur-
rence of 80% of strokes which is due to cerebral occlusion,
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and the remaining 20% is due to hemorrhages.” Many risk
factors of cerebrovascular diseases are the same as those
for cardiovascular diseases, including pre-existing heart
diseases (coronary artery disease [CAD], atrial fibrilla-
tion), hypertension, dyslipidemia, diabetes mellitus, ciga-
rette smoking, and age above 65 years.3

Based on the recent studies, opium addiction is proposed
as a risk factor for CAD.* Some studies suggest that there is
a relation between opium addiction and increased risk of
ischemic stroke.”® However, due to lack of sufficient data
we cannot confirm such a hypothesis, and the existing data
has some contradiction. Hamzei-Moghaddam et al reported
that the frequency of opium consumption among ischemic
stroke patients was higher than the healthy population,
however, the order of carotid stenosis in addicted patients
was similar to nonaddicts.” Rezvani et al found that oral
use of opium has a preventive effect on the rise of ischemic
stroke. They also added that the methods of opium use can
have a role in the development of ischemic stroke where
the inhalation method has no protective effect.”
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OPIUM AND ISCHEMIC STROKE

Due to cultural beliefs about the preventive effect of
opium, prevalence of its addiction in developing countries
such as Iran is higher than the developed countries.” Thus, it
has been raised as a significant public health issue in the
Middle East. According to the shortage of sufficient data
about the correlation between opium addiction and ischemic
stroke and carotid vessel stenosis, we aimed at evaluating
the hypothesis that opium use can increase the prevalence of
ischemic stroke and carotid vessel thrombosis and stenosis.

Materials and Methods

This case-control study was conducted under a protocol
which was approved by the Human Research Committee of
the Birjand University of Medical Science (under Number: ir.
bums.REC.1395.117) and involved 133 patients who had
experienced sudden focal neurological deficits of possible
arterial origin with a duration of more than or equal to
24 hours. The patients were referred to Vali-Asr Hospital of
Birjand, East of Iran, in June 2016 to April 2017. At the time of
admission, brain computed tomography scan or magnetic
resonance imagine was taken from all patients and analyzed
by a neurologist for approving the non-hemorrhagic stroke.
In order to exclude the embolic cause of stroke, trans thoracic
Echocardiography and ECG were carried out for all patients.
Patients who had a normal ventricular and valvular function
and did not have any evidence of patent foramen ovale
(PFO) or atrial septal defect in Echocardiography and without
any evidence of Atrial Fibrillation in ECG, considered as
non-embolic stroke. Using the L5-13 transducer with a linear
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configuration, a radiologist conducted the Carotid Doppler
Ultrasonography for all patients, which was a Medison Accu-
vix V10 ultrasound system and had a custom-built sequence
of imaging. Carotid stenosis, regardless of its severity, was
compared between addicted and nonaddicted patients. The
studied risk factors involved: dyslipidemia (treated or greater
than or equal to 200 mg/dL), arterial hypertension (blood
pressure over 130/80 mm Hg),’ coronary heart disease
(history of myocardial infarction, congestive heart failure, or
angina), diabetes (treated or FBS greater than or equal to
126 mg/dL in 2 or more distinct measurements), opium
dependence (more than a year of consumption accord-
ing to DSM-IV criteria [Diagnostic and Statistical Man-
ual of Mental Disorders]), and smoking (more than 5
daily cigarettes).

Data were analyzed by SPSS-19 software. The quantita-
tive variables were set ahead by mean (standard deviation)
or median (interquartile range), and the qualitative varia-
bles were shown by numbers (ratios). The normality was
evaluated using the Kolmogorov-Smirnov test. The
addicted and nonaddicted patients were compared using ¢
test or Mann-Whitney test for quantitative data, as well as,
Fisher's exact test or Chi-square test for categorical data.
Also, the multiple logistic regression was used for identify-
ing the factors and the significance level was set at 5%.

Results

A total of 133 patients were enrolled with age more
than 50 years old, among them, 41 (30.8%) were addicted,

Table 1. Comparison of demographic and clinical characteristics in addicts and nonaddicts

Variable Addict Nonaddict Test results
Age (year) 71.83 +£12.73 71.39 + 12.05 t=.19,P=.85
Gender

Male 22 (53.7%) 48 (52.2%) X2=.02,P= 51
Female 19 (46.3%) 44 (47.8%)

Diabetes mellitus 9 (28.15) 23 (71.9%) X?=.1,P=.47
Hypertension 22 (30%) 50 (70%) X%= .08, P =.55
Dyslipidemia 10 (32.3%) 21 (67.7%) X?=.12,P=42
Cigarette smoking 10 (71%) 4 (29%) X?=221,P=.02
WBC (103/|.LL) 8.71 £2.63 7.43 + 1.84 t=2.48, P=.01
RBC (106/LLL) 495+ 1.11 4.80 + .75 t=.72, P = 47
HGB (g/dL) 13.92 +2.20 13.48 + 1.89 t=.91, P=.37
HCT (%) 41.69 £ 8.06 39.24 +7.27 t=1.34,P=.18
MCV (fL) 84.61 +5.75 84.44 + 591 t=.12, P=91
PLT (IOS/ML) 233.64 £+ 62.25 228.13 £ 63.00 t=.36,P=.72
FBS (mg/dl) 115.05 4+ 40.58 115.04 £ 38.65 t=.01,P=.99
TG (mg/dL) 102.25 +45.11 125.63 +41.78 t=1.72, P=.09
TC (mg/dL) 155.58 +40.49 171.59 £+ 39.30 t=1.62,P=.11
HDL (mg/dL) 37.71 £ 11.35 37.58 +10.35 t=.05,P=.96
LDL (mg/dL) 126.08 £ 52.06 118.14 4+ 38.92 t=.24, P = .81

FBS, fasting blood sugar; HCT, hematocrit; HDL, high-density lipoproteins; Hgb, hemoglobin; LDL, low-density lipoproteins; MCH,
mean corpuscular hemoglobin; MCV, mean corpuscular volume; PLT, platelet; RBC, red blood cell; TC, total cholesterol; TG, triglyceride;

WBC, white blood cell.
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Table 2. Number of plaques and stenosis percentage of the addicted and nonaddicted patients

Variable

Addict median [IQR]

Nonaddict median [IQR] Result test

Number of plaque 3.0[1.0-4.0]
Vascular stenosis in the right side

Vascular stenosis in the left side

Calcified plaques 2.0[1.0-3.0]
Hypoecho 1.0 [0.0-2.0]
Internal media thickness 1.0 [.9-1.1]

30.0 [18.0-44.0]
32.0 [15.0-49.0]

1.5 [0.0-3.0] 7=2.64, P=.008

28.0 [10.0-43.0] Z=.71,P=47
27.0 [8.0-44.0] Z=131,P=.19
1.0 [1.0-2.0] Z=139,P=.16
5[0.0-2.0] Z=.79,P=.43
89[.8-1.0] 7=337,P=.001

and 92 (69.2%) were nonaddicted. The mean age of
addicted and nonaddicted patients were equal to 71.83 &
12.73 and 71.39 £ 12.05 years, respectively. In the
addicted patients, 22 (53.7%) were male and 19 (46.3%)
were female, and in the nonaddicted patients, 48 (52.2%)
were male and 44 (47.8%) were female. Among the risk
factors of stroke, the frequency of smoking was signifi-
cantly higher in addicted than nonaddicted patients.
White blood cell count was significantly different between
addicts and nonaddicts. Laboratory data and clinical char-
acteristics of patients are shown in Table 1.

The mean [IQR] of plaques of addicted and nonaddicted
patients were respectively equal to 3.0 [1.04.0] and 1.5
[0.0-3.0] with a significant difference in the number of plaques
between them (Z =2.64, P = .008). The percentage of vascular
stenosis of carotid in the right and left sides in addicted
patients was higher than non addicted patients, although the
differences were not significant. Also, IMT in the addicted
patient was significantly higher than nonaddicted (Table 2).

By adjusting the effect of cigarette smoking, variables that
were significant (<.2 in the Mann-Whitney test) were evalu-
ated in the multiple logistic regression model. Four variables
including the number of plaques, vascular stenosis in the
left side, the number of calcified plaques, and internal media
thickness were analyzed using the logistic regression model
(Table 3), and they showed that the number of plaques and
IMT were significant. The possibility of increasing the num-
ber of plaques in the addicted patients was 1.42 times higher
than the nonaddicted patients (odds ratio (95% confidence
interval): 1.42 (1.11-1.81), P = .005). The Hosmer-Lemeshow
goodness-of-fit test was found to be insignificant (X* = 5.24,
df=8, P = .73). Thus, the null hypothesis stated that the
model fitting the data could not be rejected.

The results of Pearson correlation showed that there
was no significant relationship between the duration of
drug use and the number of plaque (P = .17), vascular ste-
nosis in the right (P = .23) and left (P = .26) sides, calcified

plaque (P = .19), hypoecho (P = .46), and internal media
thickness (P = .15) (Table 4).

Discussion

The prevalence of opioid compounds is increasing in
societies and getting aboard even in young ages. Based
on previous studies, the emergence of opioid compounds
in Iran amounts to 26.5% among people aged 19-76 years,
and as involved in the 13-24 years old group, the rates are
.8 % for opium, 1% for heroin, and .3% for morphine. 10,11

Opioid addiction is accompanied by an increased risk
of death with different causes.'”' According to the sys-
tematic review conducted by Degenhardt et al, due to
AIDS-related disease, opioid addiction increases crude
mortality rates by 1.8, overdose-related disease .65,
trauma-related disease .25, liver-related disease .16, can-
cer-related disease .06, and cerebrovascular disease .001
deaths per 100 people.'” Various studies were conducted
to evaluate the relationship between opium addiction and
the emergence of arterial diseases such as CAD and stroke
showed contradictory results. Najafipour et al in a study
on 5900 subjects with coronary or cerebral arterial disease
reported that opium addiction did not increase the risks
of hypertension, diabetes, and lipid profile, which were
significant risk factors for the incidence of CAD and
stroke.'® Regarding hypertension, dyslipidemia, and dia-
betes mellitus, our study also showed no significant dif-
ference between stroke patients with and without
addiction. However, there was a considerable difference
in cigarette smoking between the 2 groups, such that 71%
of the patients with opium addiction were smokers in con-
trast to the 29% smoking rate of the nonaddicted patients.

According to our results, opium addiction could be con-
sidered as a risk factor for stroke. Moqaddam et al's study
which was in agreement with our results reported that
opium dependency could be regarded as an independent

Table 3. Estimated number of plaques and stenosis percentage in addicts and nonaddicts using multiple logistic regression

Variable B(SE) OR (95%CI) P value
Number of plaques 35(.12) 1.42 (1.11-1.81) .005
Vascular stenosis in the left side .007 (.01) 1.01 (.98-1.03) 54
Calcified plaques 32 (.18) 1.37 (.95-1.97) .09
Internal media thickness 91 (.35) 2.48 (2.27-10.94) .01
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Table 4. Correlation between duration of drug use and num-
ber of plaques and stenosis percentage

Variable Duration of drug use
Number of plaque r=.23,P=.17
Vascular stenosis in the right side r=.21,P=.23
Vascular stenosis in the left side r=.19,P=.26
Calcified plaques r=.22,P=.19
Hypoecho r=.13,P=.46
Internal media thickness r=.25P=.15

risk factor for stroke. Plasma fibrinogen and coagulability
increment were the reason for the adverse effects of
opium on vascular stenosis in this study.'” Also, Rezvani
et al reported that oral opium addiction was a protective
factor for ischemic stroke (odds ratio .211, confidence
interval 95% .079-.564, P = .002) but not CAD, and inhaled
addiction had a significant effect on the occurrence of
these vascular complications. This study focused on the
effect of opium addiction on the incidence of stroke.
Another study concluded that the method of using opium
and its amount were not associated with ischemic
stroke.”’ In a case-control study of 98 subjects who had
opioid in their blood sample with 97 subjects with nega-
tive blood samples, Marmor et al reported that long-term
opioid exposure was associated with decreased severity
of CAD and could have a protective effect.”’

The primary pathology of atherosclerosis was indicated
by endothelial injury and disposal of proteoglycans. There
will be a following accumulation of Low-Density Lipids in
the intima that is then oxidized and becomes cytotoxic,
proinflammatory, chemotaxis, and proatherogenic. These
proinflammatory cytokines induced macrophage deriva-
tion from monocytes and participated in the inflamma-
tory response that expanded to the subendothelial layer.
Lipids subsequently improved the derived macrophages.
Finally, the accumulation of these apoptotic cells and cho-
lesterol crystals led to the formation of atherosclerotic pla-
ques. Experimental studies showed that oxidized Low-
Density Lipids and monocyte chemotactic protein-1
(MCP-1) were the major atherosclerogenic chemokines
and receptor of MCP-1(monocyte/macrophages (CCR2))
which were upregulated during plaque formation.”***

Recent studies showed that opioid derivations had an
immunomodulatory effect.”””* In an experimental study,
Othman evaluated the relation between morphine admin-
istration, MCP-1 level, and apoptosis frequency, and
found that the concentration of MCP-1 and apoptosis fol-
lowing morphine administration has been raised in a
dose-dependent manner.”” Based on these studies, opioids
could lead to atherosclerotic plaques in vessels. There was
only 1 study for evaluating the relationship between
opium addiction and carotid atherosclerotic plaques
in humans, and it reported no significant correlation
between opium and carotid plaques,” a result which was
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in disagreement with ours. Another study showed that
the amount of carotid stenosis in patients who were candi-
dates for CABG was not significantly different between
the 2 addicted and nonaddicted groups.”® Our study
revealed that opium addiction was significantly associ-
ated with the formation of internal carotid artery plaques,
a finding that was in disagreement with other findings.

We have found an insignificant increase in the left side
carotid stenosis in addicted patients. On the contrary,
right side carotid stenosis overrode in nonaddicted
patients. Moreover, the number of calcified plaques was
higher in addicted patients. Also, internal media thickness
was significantly higher in opium addicted patients.
Hamzei-Moghaddam et al found that the differences of
vascular stenosis frequency in left and right sides of
carotid between the addicted and nonaddicted patients
were not statistically significant. They also found that
regarding stenosis, there were no statistically significant
differences between the left and right arteries.” Another
study showed that opium addiction had no significant
relationship with maximum intima-media thickness and
had no worse effects on the progression of atherosclero-
sis.”” There were limited studies based on vessels ultra-
sound findings, and thus we could not compare our
results with other studies; so, further studies were needed
to evaluate the difference in carotid stenosis between
addicted and nonaddicted patients. Use of opium may
have a detrimental effect on different risk factors of ath-
erosclerotic plaques formation, including apolipoprotein
A, apoli-poprotein B,*° C-reactive protein, factor VII,
ﬁbrinogen,‘m’32 lipoprotein (a), Homocys’ceine,33 Plasmin-
ogen Activator Inhibitor-1,>* decreased Plasma Adiponec-
tin,?® increased oxidative stress,® and elevation of serum
prolactin level. Therefore, the increased risk of myocardial
infarction or ischemic stroke can be explained by the
aforementioned outcomes of addiction.

Likewise, inflammation is an essential component in the
pathophysiology of atherosclerosis. According to evi-
dence, opium addicts have higher levels of inflammatory
mediators, ie, CRP, IL-17, and IL-1 receptor antagonist.‘%
Hence, the accelerated atheroma formation in opium
addicts can be attributed to their enhanced inflammatory
state.® Besides, using opium may have unfavorable effects
on lipid metabolism,®?” and results in physical inactivity,
obesity, and depression.

Limitations

Although we did our best to conduct a well-designed
research, our study suffered from certain limitations.
Given the cross-sectional design of this study, hence, we
could not deduce causality for any of these correlations
since unknown factors may explain the observed. Some
key elements in patients' lifestyle (eg, diet and socioeco-
nomic status) were not considered in this study. Also, in
this study, inhalation method for opium use did not
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involve large numbers of individuals. The number of par-
ticipants included in this subgroup to establish a relation-
ship between the method of using and carotid stenosis
was nearly low. More extensive data sets and enhanced
data collection methods are needed in future studies to
improve the accuracy of results.

Conclusion

Finally, this study showed that the frequency of carotid
atherosclerotic plaques in opium addicted patients was
higher than nonaddicted patients and undergoing stroke
and opium addiction was associated with plaque forma-
tion in the internal carotid artery. Contrary to the popular
opinion, opium addiction could be considered as a risk
factor for stroke, so prevention of opium addiction could
decrease the frequency of stroke.
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