
52https://tcpharm.org

ABSTRACT

There are few theories and little empirical evidence about the bilateral impact of substance 
use and coronavirus disease 2019 (COVID-19), so a logical and accurate picture of this area 
is required. We investigated the effects of opium use on severity of disease on hospitalized 
COVID-19 patients in east of Iran. Demographic and clinical characteristics, vital signs, 
laboratory tests, mortality rate, type and duration of opium consumption in hospitalized 
patients who recovered from COVID-19 in the follow-up after 3 months were evaluated. In this 
study, 60 (20%) participants were the opium user and 251 (80%) were the non-user patients. 
Based on clinical symptoms, hypertension and systolic blood pressure in opium user were 
significantly higher than non-user patients (p < 0.05). In the laboratory tests, only the level of 
urea was higher in the opium positive group (37 [26.5–48.5] vs. 32 [23–43], respectively) and the 
percent of lymphocytes were lower in the opium positive (17 [8.2–25.8] vs. 18.7 [13.85–26.35], 
respectively). The initial therapies of both opium positive and negative infected patients 
showed not any significant changes (p > 0.05). Among the studied groups, one deceased case 
with COVID-19 was related to a drug user patient. Although, uses of opium reduced the levels 
of some risk factors, vital signs at admission and initial therapies during hospitalization in 
COVID-19 patients but it increased lung and heart diseases. Also, the severity of COVID-19 
including hospitalization and mortality were associated with opium consumption.
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INTRODUCTION

Papaver somniferum commonly known as the “opium poppy” is an annual flowering plant, 
in the family Papaveraceae as the principal source of opium and opiate drugs [1]. This 
plant has been used traditionally for multiple uses including; as an ornamental plant, 
food and medicine (e.g. morphine). Also, opium has been known for millennia to relieve 
pain and recorded its use for surgical analgesia for several centuries [2]. The prevalence 
of opium consumption was declined compared to the increases of the other substance 
abuse throughout the world, but in some countries including Iran, opium is still the major 
drug of abuse, 5.3% in general population to 22.5% in some rural areas [3]. A patient was 
defined as opium user or addict if he/she had been using opium for at least 12 months prior 
to admission [4]. Also, the most of people in Iran trust on medical doctors in disclosing 
their confidential health related information. The opium user group were participants who 
disclosed that they were addicted to opium [5].

Opium has been used traditionally for lowering blood lipids and prevent heart diseases 
in many societies including the Middle East and in many Asian countries [6]. It has been 
reported that opiates uses may have cardio-vascular protective effects including, decrease 
severity of coronary artery disease (CAD), and incidence of fatal myocardial infarction [7]. 
Furthermore, the results of some studies indicated that opioid receptors and phosphatidyl 
inositol kinanse was involved in the beneficial effects of opiates [7,8]. The results of a review 
article showed opium uses reduced systolic blood pressure (SBP), lipid profile, and fasting 
blood sugar (FBS), while it could reveal toxic effects on the body [9].

Since the emergence of coronavirus disease 2019 (COVID-19) in 2019 from Wuhan city and 
its rapid global spread [10], the disease has introduced various psychiatric aspects and 
triggered widespread misconceptions about the preventive effects of opium consumption 
[11]. Numerous international studies have investigated factors contributing to the severity, 
morbidity, and mortality of COVID-19 [12,13]. However, the influence of opium consumption 
remains inconsistently reported, leading to controversies surrounding its impact on 
COVID-19 morbidity and mortality [14,15]. Societal misconceptions persist, influencing 
perceptions of the benefits and risks associated with opium consumption in relation to 
human health and COVID-19 infection [15]. Amidst limited scientific evidence, social media 
has propagated myths, suggesting protective effects of opium against COVID-19, particularly 
in mild cases [15]. Traditional beliefs and studies hint at therapeutic effects of opium, 
offering relief from headaches, earaches, toothaches, and sexual impotence, alongside 
recognized analgesic, antitussive, hypnagogic, and antidiarrheal properties [16,17].

The onset of COVID-19, along with disruptions in healthcare and social safety nets, 
compounded by social and economic stressors, intensified the opioid epidemic [18-21]. 
Recognizing factors associated with COVID-19 mortality is pivotal for risk reduction and 
appropriate interventions [22]. Hence, comprehensive studies are essential to elucidate 
the relationship between opium user and mortality in COVID-19 patients. With these 
considerations, the main goal of this study was to explore the association between opium 
user and disease severity in hospitalized COVID-19 patients in East Iran.
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METHODS

Study population
This prospective cohort study was conducted to evaluate the physical and mental health 
of hospitalized patients who recovered from COVID-19 in the follow-up periods of 1, 3 and 
6 months in South Khorasan Province, East of Iran. At the baseline phase of the study, we 
obtained patients’ information including, address and phone numbers from the Integrated 
Health System dataset in health centers and contacted them to attend health center with all 
their medical documents related to the their hospitalization for COVID-19.

The Ethics Committee of the Vice-chancellery for Research and Technology affiliated with 
Birjand University of Medical Sciences approved the study’s protocol (Ethical code IR.BUMS.
REC.1399.546). Patients admitted to the study hospital were eligible for inclusion if they 
meet the following criteria: 1) Patients who were admitted to Vali-Asr hospital as COVID-19 
treatment Centre in Birjand city. 2) Confirmed cases of COVID-19 as a positive result on 
real-time reverse transcription polymerase chain reaction (RT-PCR) assay of nasal and 
oropharyngeal swab specimens. 3) Consents to be enrolled in the follow-up study and 
provide all necessary data, blood sample, and the lung spiral computed tomography scan. 
After obtaining informed consent, experts collected comprehensive data on demographic 
characteristics, treatment protocols, and vital and laboratory signs during hospitalization. 
The research team continued to assess relevant laboratory biomarkers and physical function 
at 1-, 3-, and 6-month intervals post-discharge.

The opium user group is defined by individuals with a continuous history of opium use predating 
the onset of COVID-19 infection. Exclusion criteria included hospitalized patients with a negative 
SARS-COVID-2 virus RT-PCR test; individuals younger than 15 years; patients with insufficient 
recorded data; and those who lacked laboratory findings or lost 6-month follow-up.

Data collection
The required data consisted of epidemiological and demographic data, vital signs at the 
time of admission, underlying diseases, clinical symptoms, laboratory results, severity 
of disease, hospitalization days, mortality rate, and information about the history of 
opium consumption. The values of complete blood count, lactate dehydrogenase, alanine 
aminotransferase, aspartate aminotransferase, qualitative C-reactive protein (CRP), blood 
urea nitrogen (BUN), and creatinine were taken after 3 months of follow-up.

Study definitions
Survival time during hospitalization (length of hospitalization) was defined as the interval 
between admission and demise. Adolescent or adult with clinical signs of pneumonia and 
the following criteria were diagnosed with severe COVID-19: (a) respiratory rate > 30 breaths/
min and (b) SpO2 < 90% on room air. Moderate illness in patients included clinical signs of 
pneumonia but no signs of severe pneumonia, including oxygen saturation or SpO2 > 90% on 
room air [23].

Statistical analysis
The collected data were described using central and dispersion indicators, such as the mean 
and standard deviation for quantitative variables, the frequency and percentage for qualitative 
variables. The independent t-test was used to compare the means of quantitative variables 
between the two groups if the distribution of variables in both groups was normal; otherwise, 
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the Mann-Whitney U test was employed. In addition, the χ2 test and Fisher’s exact test 
were utilized to determine the relationship between qualitative variables. All analyses were 
conducted with SPSS version 23 (IBM Corp., Armonk, NY, USA), and a significance level of 
0.05 was considered.

RESULTS

In this study, out of the 670 patients admitted during this period, 314 patients volunteered 
for follow-up. The remaining patients declined participation, citing unsuitable physical and 
mental conditions, leading to their exclusion from the study. The frequency of oral use of 
opium was higher, while inhalation use was lower in male compared female in opium positive 
COVID-19 patients. The type of opium consumption in male and female COVID-19 patients 
was showed in Table 1. Demographic information of the study participants showed the Mean 
age and male gender were significantly difference in the opium user compared to the non-
user patients (p < 0.05). The frequency of hypertension (HTN) and SBP in opium user were 
significantly higher than non-user patients (p < 0.01 and p < 0.009, respectively), Table 2.

The frequency of diabetes mellitus (DM), diastolic blood pressure (DBP) and FBS were 
higher, while the body mass index (BMI) was lower in opium user compared to the non-user 
patients that these changes were not significant, Table 2.

The results about medical history of the current study showed the frequency of heart and 
lung disease were significantly higher in opium user compared to the non-user patients (p < 
0.05 and p < 0.001), respectively. Although, the frequency of kidney disease, hospitalization 
days the overall mortality were also higher in opium user compared to the non-opium user 
patients, but these changes were not significant differences, Table 3.
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Table 1. Type and duration of opium consumption
Type of use opium Gender Frequency, No. (%) p-value
Oral Male (34) 18 (51) < 0.027

Female (25) 11 (44)
Inhalation Male (34) 16 (46) < 0.040

Female (25) 14 (56)
Data are expressed as number (%).
χ2 was used for statistical comparisons.

Table 2. Demographic information and clinical characteristics of the study participants in opium user and non-
user patients
Variables Opium non-user (n = 251) Opium user (n = 60) p-value
Age 48 [37–58] 58 [43–66] 0.001*

Sex < 0.05†

Male 121 (48) 35 (58)
Female 130 (52) 25 (42)

DM 31 (13) 12 (20) 0.136†

HTN 48 (20) 21 (35) 0.010†

SBP 120 [110–130] 120 [120–136] 0.009*

DBP 75 [70–80] 78 [70–85] 0.783*

FBS 121 [104–145] 133 [108–184] 0.127*

BMI 28.6 ± 5.3 27.35 ± 6.05 0.103‡

Data were presented as mean ± standard deviation, median (interquartile range) or number (%).
DM, diabetes mellitus; HTN, hypertension; SBP, systolic blood pressure; DBP, diastolic blood pressure; FBS, 
fasting blood sugar; BMI, body mass index.
*Mann Whitney test) Q2 [Q1-Q3]; †χ2 were used for statistical comparisons; ‡t-test.



The primary objective of this study was to explore the association between opium user and 
disease severity in hospitalized COVID-19 patients. According to our findings, in the non-
severe COVID-19 group, there was a significant difference in the frequency of heart and lung 
diseases between opium users and non-users (p < 0.005 and p < 0.001, respectively). In 
contrast, in the severe COVID-19 group, only lung diseases exhibited a significant difference 
(p < 0.001). It’s noteworthy that a majority of individuals with lung diseases were identified 
as drug users. Although opium users showed higher frequencies of hospitalization days and 
overall mortality compared to non-opium users, these differences did not observe statistical 
significance (p > 0.05), as detailed in Table 3.

Further analysis within the non-severe COVID-19 group revealed that opium users exhibited 
significantly lower symptoms of chills compared to non-opium users (p < 0.05). Overall, 
across both severe and non-severe COVID-19 groups, clinical symptoms were more prevalent 
in non-opium users than in opium users, but these variations were not statistically significant 
(p > 0.05), as presented in Table 4.

In the laboratory tests, the percent of lymphocyte was significantly lower in the opium 
positive group compared to opium negative patients (p < 0.05). Although, the total white 
blood cells (WBCs) count, the percent of neutrophil and eosinophil were higher in the 
opium positive group compared to opium negative patients, but these changes were not 
significantly. The levels of urea also were significantly higher in opium user patients 
compared to non-opium user patients (p < 0.05), Table 5. The initial therapies of both opium 
positive and negative infected patients showed not any significant changes, Table 6.

DISCUSSION

Following the coronavirus pandemic (COVID-19), research on the impact of smoking and 
drug or other substance user on the outcome of coronavirus infection has been an area of 
interest for the researchers through the world. The current study the relationship between 
opium uses and severity of disease on hospitalized COVID-19 patients in South Khorasan, 
Iran was investigated. Opium user is a common habit and health problem in many Middle 
East countries. There are beliefs about protective effects of opium consumption on several 
diseases including; cardiovascular disease, diabetes and respiratory disease in some 
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Table 3. Long-term COVID-19-related diseases in opium users and non-opium users based on the disease severity
Variables Opium non-user (n = 225) Opium user (n = 56) p-value
Non severe COVID-19

Heart disease (positive) 6 (6) 8 (23) 0.005*

Lung disease (positive) 1 (1) 10 (29) < 0.001*

Kidney disease (positive) 1 (1) 1 (3) 0.444*

Hospitalization days 5 [4, 5.6] 5.5 [3, 6.25] 0.978†

Overall mortality - - -
Severe COVID-19

Heart disease (positive) 7 (6) 0 0.594*

Lung disease (positive) 0 4 (19) < 0.001*

Kidney disease (positive) 2 (1.7) 0 > 0.999*

Hospitalization days 5 [4, 7] 6 [5, 7] 0.114†

Overall mortality 0 1 (5) 0.148*

Data are presented as number (%) or median (interquartile range).
COVID-19, coronavirus disease 2019.
*χ2 and †Mann Whitney test Q2 [Q1–Q3] were used for statistical comparisons.



societies, while others mention that it as an exacerbating factor for diseases [24]. Currently, 
the effects of opium use on the severity of COVID-19 is unclear. The results of the current 
study like the others showed the prevalence of male gender was significantly higher in opium 
group [24]. The BMI also was lower in opium user group. It has been reported that BMI was 
lower in opium addicted compared to the control group [25]. Diet, life style, psychosocial 
problems, and low economy in opium addicted patients may have had negative effects on 
calorie intake and leading to weight reduction in these subjects.
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Table 4. Symptoms and signs of the study participants: a comparison between opium users and non-users based 
on the disease severity
Variables Opium non-user (n = 225) Opium user (n = 56) p-value
Non severe COVID-19

Chills 27 (26) 3 (8.6) 0.033*

Fever 51 (50) 15 (43) 0.496
Dyspnea 54 (52.4) 20 (57) 0.629
Fatigue 15 (14.6) 3 (8.6) 0.562
Anorexia 34 (33) 8 (23) 0.259
Body pain 46 (44.7) 14 (40) 0.631
Diarrhea 5 (5) 2 (5.7) > 0.999
Sore through 7 (6.8) 3 (8.6) 0.714
Chest discomfort 13 (12.6) 3 (8.6) 0.761
Headache 23 (22.3) 6 (17) 0.515
Vertigo 15 (14.6) 1 (2.9) 0.071
Anosmia or hyposmia 17 (16.5) 2 (5.7) 0.156

Severe COVID-19
Chills 33 (28) 3 (15) 0.279
Fever 56 (48) 6 (30) 0.138
Dyspnea 72 (61.5) 15 (75) 0.248
Fatigue 4 (3.4) - > 0.999
Anorexia 44 (37.6) 3 (15) 0.072
Body pain 43 (37) 9 (45) 0.482
Diarrhea 8 (6.8) 2 (10) 0.640
Sore through 10 (8.5) 1 (5) > 0.999
Chest discomfort 8 (6.8) 2 (10) 0.640
Headache 24 (20.5) 5 (25) 0.650
Vertigo 9 (7.7) 1 (5) > 0.999
Anosmia or hyposmia 13 (11) 1 (5) 0.692

Data are presented as number (%).
COVID-19, coronavirus disease 2019.
*χ2 test was used for statistical comparisons.

Table 5. Baseline laboratory test results in the study participants
Variables Opium non-user (n = 251) Opium user (n = 60) p-value
Total WBC 5.8 [4–7.58] 6.45 [5.2–7.7] 0.079
Absolute lymphocyte % (cells/mm3) 18.7 [13.85–26.35] 17 [8.2–25.8] 0.048
Absolute neutrophil % (cells/mm3) 69.4 [47.55–79.7] 71 [50.3–85.7] 0.184
Absolute eosinophil % (cells/mm3) 0.00 [0.00–0.4] 0.25 [0.00–0.625] 0.125
Absolute monocyte % (cells/mm3) 4.85 [1–8.4] 3.5 [0.5–7.65] 0.223
Baso % 0.2 [0.1–0.3] 0.2 [0.1–0.3] 0.638
LDH (U/L) 589 [439–765.2] 564 [429.7–777.25] 0.719
ALT (U/L) 31 [20–51.5] 29 [18–43] 0.096
AST 41 [28–59] 39 [24–58] 0.462
Creatinine (mg/dL) 1.01 [0.89–1.15] 1.02 [0.92–1.14] 0.544
Urea (mg/dL) 32 [23–43] 37 [26.5–48.5] 0.022
C-reactive protein (mg/L) 37 [10–56] 38.5 [15–62.7] 0.524
CPK 126.5 [81–284.5] 117 [58.3–224.5] 0.279
Data were presented as Q2 [Q1–Q3].
Mann-Whitney test was used for statistical comparisons.
WBC, white blood cells; LDH, lactate dehydrogenase; ALT, aspartate alanine transferase; AST, aspartate 
aminotransferase; CPK, creatinin phosphokinase.



The characteristics of patients including; prevalence of HTN and SBP were significantly 
higher, while prevalence of DM, DBP and fasting blood sugar were not significantly changes 
in opium user compared to the non-opium infected patients. Previously showed SBP and 
prevalence of high SBP were significantly higher in opium user compared to the control 
group, while other parameters including; blood glucose, glycated hemoglobin (HbA1c), FBS, 
low-density lipoprotein and DBP were not statistically significant between two groups [26]. It 
has been reported that opium consumption enhanced some cardiovascular diseases (CVDs) 
risk factors such as, HbA1c, HDL-C, lipoprotein (a) (Lpa), apolipoprotein A and B, and CRP. 
Lpa is an independent risk factor for premature atherosclerosis which was significantly more 
in opium user [27].

The results of a review study obtained from a number of animal and clinical studies indicated 
that opium may temporarily reduce blood pressure, but it increases blood glucose and most 
of blood lipids. Moreover its long term use has negative impacts and thus it aggravates 
diabetes, HTN and dyslipidemia [28].

The results of the current study showed in the non-severe COVID-19 group, there was a 
significant difference in the frequency of heart and lung diseases between opium users 
and non-users. In the severe COVID-19 group, only lung diseases exhibited a significant 
difference. Prior research has illuminated complex associations between opium consumption 
and cardiovascular health. While opium has been suggested to reduce lipid profiles and 
FBS in CVD patients, it concurrently diminishes left ventricle ejection fraction (LVEF) [24]. 
Notably, inflammatory lung diseases and an augmented risk of lung cancer are linked to 
opium use, alongside an increase in free radicals through the activation of lipid peroxidation 
[9]. The results of a Cohort study with 566 coronary artery bypass graft (CABG) patients, 
showed that opium users exhibited notably lower LVEF [29]. Moreover, the results of two 
other studies in CAD patients undergoing CABG confirmed significantly lower LVEF and 
BMI in opium-addicted individuals [30,31]. The results of these studies indicated a potential 
association between opium consumption and heightened incidence of heart diseases. It has 
been reported that opium uses cause respiratory diseases including; reported bronchitis; 
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Table 6. Initial therapies during hospitalization in patients with history of opium uses
Variables Opium non-user (n = 251) Opium user (n = 60) p-value
Favipiravir 0.598

Yes 6 (3) 0 (0)
No 238 (97) 56 (100)

Interferon.b 0.793
Yes 20 (8) 4 (7)
No 224 (92) 52 (93)

Dexamethazone 0.669
Yes 217 (88) 50 (90)
No 27 (12) 5 (10)

Remdesivir 0.991
Yes 209 (85) 48 (85)
No 35 (15) 8 (15)

Actemra 0.745
Yes 13 (5) 2 (4)
No 231 (95) 54 (96)

Ivermectin 0.160
Yes 2 (1) 2 (4)
No 242 (99) 54 (96)

Data are expressed as number (%).
χ2 test was used for statistical comparisons.



bronchiolitis and pulmonary fibrosis. Also, opium use was associated with an increased risk 
of death from any respiratory disease (adjusted hazard ratio, 2.42–4.04).

Concurring with earlier research [32], our study indicates that opium users encountered 
prolonged hospitalization and increased mortality rates compared to non-users. It’s crucial to 
acknowledge that, in our study, while these trends were observed, they did not attain statistical 
significance. A prior study demonstrated a noteworthy association between opium consumption 
and mortality in hospitalized COVID-19 patients (relative risk, 1.173) [22]. Additionally, earlier 
investigations highlighted notable variations in cytokine levels among opium users, with lower 
levels of interleukin (IL)-4 and interferon gamma, and higher levels of IL-6 and transforming 
growth factor-beta compared to controls [33]. It is obvious that it is essential to know mortality 
in COVID-19 patients is linked to the cytokine storm, driven by high levels of IL-6 [34]. These 
insights emphasize the intricate interplay between opium use, immune response, and health 
outcomes, warranting further exploration for a comprehensive understanding.

In this study, baseline vital signs, including chills, were found to be lower in opium users 
with non-severe COVID-19, mirroring findings from a previous study [32]. However, other 
vital signs in opium users, when compared to non-users, did not exhibit significant changes. 
Opium is known to contain over 80 different alkaloids, such as morphine (a μ receptor 
agonist) and codeine [35]. The observed lower signs in opium users may be attributed to the 
analgesic effects of opium constituents, particularly morphine.

In the laboratory tests, the percent of lymphocyte was significantly lower and the level of urea 
was significantly higher, while the WBC count, the percent of neutrophil and eosinophil were 
higher in the opium positive group that these changes were not significantly. The previous 
studies also indicated that opium consumption significantly increased the WBC, platelet 
and neutrophil count [36,37]. Administration of morphine in an experimental study also 
significantly increased BUN, creatinine and nitric oxide levels compared to the control mice 
[38]. It has been reported that Rhabdomyolysis (proteins and electrolytes release from muscle 
tissue) and muscle necrosis were induced by lead poisoning [39]. The results of a study also 
revealed the presence of lead as impurities in opium [40] that may be responsible for these 
adverse events. The initial therapies in the current study similar to the previous study [32] 
show not significant changes between opium positive and negative infected patients.

The researches for effective treatments for SARS-CoV2 introduced candidates like 
hydroxychloroquine, lopinavir-ritonavir, Actemra, Ivermectin, remdesivir, and favipiravir. 
Concurrently, the pandemic intersected with a pre-existing opioid epidemic, necessitating a 
closer look at the impact of these treatments on individuals with opioid use disorders [41]. 
Notably, smokers may have lower hydroxychloroquine response rates due to induced enzyme 
systems and nicotine effects [42]. Lopinavir induces methadone metabolism, causing sub-
therapeutic levels and opioid withdrawal symptoms [43]. Remdesivir poses hepatotoxicity 
risks for those with alcohol or opioid dependence [44]. Ribavirin seems safe for substance 
use disorder patients, but caution is needed with tramadol and tapentadol misuse alongside 
favipiravir [45]. These interactions can vary based on patient characteristics and dosages. 
Administering COVID medications in substance use disorder patients raises concerns of poor 
tolerability, reduced efficacy, and increased side effects, emphasizing clinician awareness and 
enhanced screening.
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In the current study opium uses in COVID-19 infected patients was associated with the 
lower weight and some vital signs at admission in COVID-19 patients but it increased 
disease in different organs. The opium uses were also associated with the heart and lung 
diseases. Psychosocial problems, low economy condition and food restrictions after opium 
consumption may have had negative effects on infected patients. Furthermore, analgesic 
effect of opium constituent especially morphine and more delayed presentation to the 
specific physician may have had negative effects of opium uses in the patients. More studies 
are needed to better determine the relationship between opium consumption and severity of 
COVID-19 disease.
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