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1. Introduction 

Since 2020, the World Health Organization (WHO) 

has designated coronavirus disease 2019 (COVID-19) 

as an international public health emergency (1). The 

COVID-19 has rapidly grown into a global pandemic 

of predominantly respiratory illness accompanied by 

significant mortality, particularly among the elderly, 

generating serious public health concerns (2). Many 

characteristics, including age, male gender, working in 

a health care setting, hypertension, diabetes, Chronic 

obstructive pulmonary disease (COPD), and asthma, 

have been linked to severity, mortality, and poor 

outcomes in infected hospitalized individuals (3). 

Cigarette smoking is an important factor correlated to 

the poor prognosis of multiple diseases since it affects 

every organ in the body (4).  

There have been diverse reports on the influence of 

smoking status on the COVID-19 (5). A previous study 

indicated that severe cigarette smoking was not a 

significant predictor of COVID-19 severity. Moreover, 

it reported an unusually low prevalence of current 

smoking among hospitalized COVID-19 patients, 

compared to the smoking rates of the general 

population (6). Smokers are more likely to fall ill with 

Severe acute respiratory syndrome coronavirus 

2 (SARS-CoV-2), as compared to no-smokers (7). 
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Abstract 

Cigarette smoking is a risk factor associated with different diseases, claiming millions of lives annually. 

Smoking status has been studied for a long time and proved to be a major cause of smokers' decreased 

immunity. In the present pandemic COVID-19 disease, there was an unclear belief about the effect of smoking 

on patients with COVID-19. Therefore, the current cross-sectional study aimed to evaluate the effect of cigarette 

smoking on the sequelae of COVID-19. This cross-sectional study involved 200 COVID-19 patients (114 males 

and 86 females) aged 13-77 years. A number of 87 patients were smokers, and the rest of them were non-

smokers. All patients underwent a comprehensive laboratory assessment and diagnosis by full medical history 

by the physicians. The results indicated a significant difference (P<0.001) between smokers and non-smokers in 

terms of hypertension, anticoagulant, steroid therapy, pulmonary lesion, oxygen saturation, and duration of 

disease. As an overall conclusion, it can be stated that COVID-19 is less severe in smokers and they require less 

intensive treatment.  

Keywords: Cigarette smoking, COVID-19, Smokers, Non-smokers  

 
 

 

 

 

  

 

 

 

 

  

 

 

 

 

 
   
  

 

 

 

   

 

 

 

 



Abdulsada Al-Ghuraibawi et al / Archives of Razi Institute, Vol. 77, No. 1 (2021) 449-459  

 

450 

Although no statistically significant relationship was 

identified between smoking and death (8), other studies 

revealed that smoking is most likely associated with 

COVID-19 unfavorable progression and poor outcomes 

(5).  

Recent case studies and publications have found that 

smoking has a deleterious effect on the course of 

COVID-19 infection (9). Furthermore, smoking has 

been identified as a serious factor in the development of 

COVID-19. In addition, smokers run a greater risk of 

COVID-19 progress, as compared to non-smokers (10). 

Since smoking includes the constant connection 

between hands, saliva, and devices, the viral 

transmission by smoking may first happen through 

direct contact (11). Furthermore, the virus is actively 

discovered on shared surfaces of smoking equipment 

for 4 hours to 2 to 3 days (11). After oral/nasal 

releasing, SARS-CoV-2 lives in surfaces (paper, 

plastic, and steel) and aerosols for numerous hours to 

days (12, 13).  

Cigarette smoke produces high peroxynitrite, 

hydrogen peroxide, superoxide, and radical hydroxyl 

levels, exposing endothelium cells to high reactive 

oxygen species (ROS) and causing oxidative stress 

(OS) (14). Smoking can increase the expression of the 

angiotensin-converting enzyme 2 (ACE2) receptor 

(15), which serves as a binding site for the S protein of 

SARS-CoV-2. Several investigations revealed that the 

prevalence of COVID-19 was lower in current 

smokers, as compared to that in the overall population. 

Compared to never smokers and former smokers, 

current smokers had a lower likelihood of being tested 

positive.  

Due to the low incidence of current smokers among 

COVID-19 patients, it was hypothesized that smoking 

nicotine intake could have a preventative impact (16). 

Nevertheless, in another study, it was expected that 

quitting smoking would lessen the risk of COVID-19 

development and the likelihood of facing up to severe 

COVID-19 consequences. Consequently, clinicians 

should encourage these patients to quit smoking 

promptly (17) since smoking is the main risk factor for 

respiratory infections as a result of the suppressive 

effect of the immune response, which amplifies the 

effect of smoking on COVID-19 patients (18).  

Tobacco use is a well-known risk factor for asthma, 

COPD, and lung cancer which all lead to more severe 

diseases in patients with COVID-19 (19). Guan et al. 

studied 1,099 Chinese patients with COVID-19 and 

discovered that about 32% of participants with a 

smoking history (smokers and ex-smokers) upon 

admission were diagnosed with a serious type of 

COVID-19 pneumonia, in comparison to those who 

never smoked (1). In the present study, we attempted to 

demonstrate the link between cigarette smoking and 

COVID-19 sequelae in patients admitted to a major 

specialized quarantine hospital in Najaf, Iraq.  

2. Materials and Methods 

2.1. Participants  

During one month (December 2020), the current 

cross-sectional study was conducted in Al-Sadder 

Teaching Hospital in Najaf Governorate, Iraq. The 

current study comprised 200 COVID-19 patients (78 

smokers and 122 non-smokers). The study population 

included 114 males and 86 females within the age 

ranges of 49.18±15.14 and 46.57±13.89 for smokers 

and 46.57±13.89 for non-smokers. The physicians 

evaluated them based on their complete medical 

history. All of the patients had SARS-CoV-2 disease 

based on a positive COVID-19 test by reverse 

transcription real-time polymerase chain reaction (rRT-

PCR), positive IgM, and other symptoms, such as 

temperature, cough, as well as loss of smell and taste.  

The patients who had pre-diagnostic medical 

disorders, such as type one diabetes, as well as liver, 

renal, and cardiac diseases were excluded from the 

study. All patients underwent a thorough examination, 

which included a review of their medical history, 

including their name, age, gender, weight, height, 

employment, marital status, duration of disease, history 

of diseases, education, blood pressure, oxygen 

saturation (SpO2), body temperature, whether they took 

plasma or not, whether they used O2 aspiration or not, 
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mode of treatment, and smoking history. Before taking 

part in the current investigation, all individuals 

provided written informed permission.  

2.2. Measurements 

The serum concentrations of electrolytes (Na+, K+, 

and Cl-) were determined using the HumaLyte Plus5 

ion-selective electrolyte analyzer (HUMAN 

Gesellschaft für Biochemica und Diagnostica mbH, 

Wiesbaden, Germany). A five-part differential Mindray 

BC-5000 hematology analyzer was used to evaluate 

hematological indicators (Mindray Medical Electronics 

Co., Shenzhen, China). Spectrum Diagnostics Co. kits 

were used to spectrophotometrically detect serum 

copper, zinc, and lactate dehydrogenase (Cairo, Egypt). 

Glucose, albumin, urea, and creatinine were 

spectrophotometrically analyzed using Biolabo® 

(Maizy, France) ready-to-use kits. The RT-PCR assays 

were carried out with the Applied Biosystems® 

QuantStudioTM 5 Real-Time PCR System (Thermo 

Fisher Scientific) provided by Life Technologies 

Holdings Pte Ltd., Marsiling Industrial Estate, 

Singapore. Quidel Corporation, CA, USA, provided the 

Lyra® Direct SARS-CoV-2 Assay kits, and the 

methods were followed as indicated in the kit's manual. 

The real-time RT-PCR assay for determining the 

presence of human coronavirus SARS-CoV-2 in viral 

RNA was recovered from nasal, nasopharyngeal, or 

oropharyngeal swab tissues. The Assay is intended to 

detect the non-structural Polyprotein (pp1ab) of the 

SARS-CoV-2 virus. Patients underwent a chest X-ray 

and a chest computed tomography scan (CT-scan) to 

look for lung abnormalities. SOMATOM Definition 

AS, supplied by Seimens, Munchen, Germany, was 

used to create CT scans. 

2.3. Statistical Analysis 

The Kolmogorov-Smirnov test was used to assess the 

distribution of the results, which revealed a normal 

statistical distribution for all of the measured values. 

All results were presented as mean, standard deviation,  

 

or median (25%-75%) interquartile. In the measured 

parameters, the pooled t-test was employed to compare 

the patients, control groups, and subdivided groups. 

The correlation between the parameters was estimated 

using Pearson's correlation coefficients (r). The effects 

of diagnosis were evaluated using a general linear 

model (GLM) while controlling for perplexing factors, 

such as body mass index (BMI) and age. A p-value less 

than 0.05 was considered statistically significant. The 

data were analyzed in SPSS software (version 25).  

3. Results 

3.1. Demographic and Clinical Information of 

Smokers and Non-Smokers Infected with COVID-

19  

The clinical and demographic characteristics of 

smokers and non-smokers with COVID-19 were 

presented in table 1. The results indicated a significant 

increase in the number of patients with hypertension 

(P<0.001) in smokers, as compared to that in non-

smokers, where 28% of non-smokers had hypertension, 

in comparison with 30% of smokers (P<0.001). There 

was also a significant difference in the treatment taken 

by the two groups, where the non-smokers needed 

more anticoagulants and steroids, demonstrated 

pulmonary lesions in the chest CT-scan, and had lower 

SpO2 and disease duration, as compared to non-

smokers. About 63% of non-smokers and 50% of 

smokers needed anticoagulant and steroid therapy, 

respectively, in contrast to 17% and 19% of smokers. 

Moreover, a pulmonary lesion was found in 61% and 

82% of smokers and non-smokers, respectively 

(P<0.001). In addition, SpO2 was higher in smokers 

(95.10±2.79%), compared to that in non-smokers 

(88.49±6.01%). For disease duration, smokers spent (as 

a mean±SD) about 7.96±4.17 days, while non-smokers 

spent about 11.59±4.95 days (P<0.001). Other 

demographic characteristics showed no significant 

difference between the two groups.  

 



Abdulsada Al-Ghuraibawi et al / Archives of Razi Institute, Vol. 77, No. 1 (2021) 449-459  

 

452 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2. Biochemical and Hematological Results of 

Smokers and Non-Smokers  

All biochemical and hematological results of smokers 

and non-smokers with COVID-19 are illustrated in 

table 2. The results pointed to a significant increase 

(P<0.05) in the number of positive Anti-SARS-CoV-

2 IgG and IgM, PCR, C-reactive protein (CRP), D-

dimer, and Lactate dehydrogenase (LDH) in non-

smokers, as compared to that in smokers. Smokers 

displayed higher hemoglobin and ferritin than non-

smokers. Other factors demonstrated no significant 

difference between the studied groups.                                                                                                                                                                                                                                              

3.3. Correlation between the Lab Results and 

Demographic and Clinical State of COVID-19 

Patients 

The results in table 3 revealed the correlation matrix 

of the measured biomarkers with the demographic and 

clinical biomarkers in all the study subjects. These 

results suggested that smoking is negatively correlated 

with CRP, D-dimer, LDH, and Ferritin, while it is 

positively correlated with hemoglobin. In addition, the 

results pointed to the different correlation of the 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

measured biomarkers with the demographic and 

clinical biomarkers, as depicted in the referred table. 

3.4. Correlation between the Lab Results and the 

Therapy of COVID-19 

The correlation matrix of the measured biomarkers 

with the therapy of COVID-19 in all the study subjects 

is illustrated in table 4. It was indicated that 

Convalescent plasma and O2 therapy were positively 

correlated with IgG, IgM, CRP, urea, creatinine, D-

dimer, ferritin, and LDH, while anticoagulant therapy 

was positively correlated with CRP, urea, creatinine, D-

dimer, ferritin, LDH, and RBS and negatively 

correlated with PCR. Steroid therapy has a positive 

association with CRP, D-dimer, Ferritin, and LDH, as 

well as a negative correlation with random blood 

sugar (RBS). 

3.5. The Smoking Size Effect on the Lab Results of 

COVID-19 Patients 

Table 5 demonstrates the multivariate GLM analysis 

results of examining the effect of smoking on the 

measured parameters in COVID-19 patients.  The 

analysis was made to find out the effect of cofounders 

Table 1. Demographic and clinical data in smokers and non-smokers infected with COVID-19 

 

Variables Non-Smokers (n=122) Smokers (n=78) F/χ2 P 

Gender M/F 58/64 57/21 1.570 0.212 

Age years 46.57±13.89 49.18±15.14 1.570 0.212 

Weight kg 77.17±11.43 78.95±9.65 1.294 0.257 

Height cm 168.82±11.36 170.38±11.06 0.921 0.338 

BMI kg/m2 27.22±4.25 27.32±3.43 0.027 0.870 

Education years 8.07±5.06 9.67±12.42 1.552 0.214 

Employment Y/N 33/89 24/54 1.294 0.257 

Marital status M/S 99/23 66/12 0.921 0.338 

Autoimmune dis. Y/N 3/119 1/77 0.027 0.870 

Heart diseases Y/N 4/118 7/71 1.552 0.214 

Respiratory dis. Y/N 6/116 8/70 0.320 0.572 

T2DM Y/N 29/93 10/68 0.166 0.685 

Hypertension Y/N 35/87 24/54 82.878 <0.001 

Convalescent plasma Y/N 48/74 8/70 0.033 0.856 

O2therapy Y/N 88/34 12/66 0.532 0.467 

Anticoagulant Y/N 78/44 14/64 25.577 <0.001 

Steroid therapy Y/N 61/60 15/63 30.647 <0.001 

Pulmonary lesion Y/N 101/21 48/30 54.228 <0.001 

SBP mm/Hg 125.86±16.61 127.31±19.15 0.320 0.572 

DBP mm/Hg 82.72±13.85 81.99±9.85 0.166 0.685 

SPO2  88.49±6.01 95.10±2.79 82.878 <0.001 

Duration of disease days 11.59±4.95 7.96±4.17 28.791 <0.001 

Body temperature C° 38.94±0.57 38.18±0.60 1.864 0.562 
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on the levels of the measured biomarkers. The 

following cofounders had a significant effect on the 

biomarkers: gender (F=3.947, P<0.001, Partial η2 

=0.189), smoking (F=1.912, P=0.047, Partial 

η2=0.102), age (F=1.894, P=0.049, Partial η2 =0.101), 

and SPO2 (F=4.472, P<0.001, Partial η2=0.209). To 

explore the biomarker that was mostly affected by 

smoking, we performed the between-subject effect 

analysis. Smoking had a significant effect on CRP 

(F=10.959, P<0.001, Partial η2=0.058) and LDH  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(F=5.116, P=0.025, Partial η2=0.028). The overall 

findings indicated a small effect size of smoking on the 

clinical parameters of COVID-19 patients. Another 

important finding of the between-subject analysis was 

the significant effect of SPO2 (F=24.018, P<0.001) on 

CRP results in patients with an effect size (partial 

eta=0.119). Furthermore, gender had a significant 

effect (F=30404, P<0.001) on the results of 

hemoglobin in COVID-19 patients with an effect size 

(partial eta=0.149). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. Biochemical and hematological results of smokers and non-smokers infected with COVID-19 

 

Variables Non-Smokers (n=122) Smoker (n=78) F/χ2 P 

Anti-SARS-CoV-2 IgG +/- 44 (36%)/78 (70%) 27 (34%)/51(65%) 28.791 <0.001 

Anti-SARS-CoV-2 IgM +/- 83 (68%)/39 (31%) 55 (70%)/23 (29%) 83.864 <0.001 

PCR result +/- 96 (78%)/26 (21%) 69 (88%)/9 (12%) 67.491 <0.001 

CRP mg/l 48 (25-79.25) 8.9 (5.95-23.2) 67.491 <0.001 

Urea mg/dl 28 (23-35.25) 28.5(23.75-34) 0.033 0.856 

Creatinine mg/dl 0.8 (0.6-0.905) 0.8 (0.7-0.905) 0.532 0.467 

D-Dimer µg/ml 0.9 (0.6-1.425) 0.6 (0.3925-0.8) 25.577 <0.001 

S.Ferritin ng/ml 200.47±65.71 293.73±139.08 30.647 <0.001 

LDH U/L 260.11±78.98 182.64±61.13 54.228 <0.001 

Glucose mg/dl 117.5 (103-132.25) 120 (106.5-130) 3.859 0.051 

WBC *109/L 7.1 (5.35-9.5) 7.15 (5.05-10) 0.489 0.485 

Lymphocytes % 32.4 (24.9-38.63) 31.9 (25.18-39.03) 0.036 0.849 

Monocytes % 8.25 (6.55-10.25) 7.9 (6.475-9.925) 1.794 0.182 

Granulocytes % 58.55 (52.05-65.825) 57.5 (52.4-66.88) 0.326 0.569 

Hemoglubin g/dl 12.58 (11.8-14.13) 13.9 (12.2-15) 4.903 0.028 

RBC *1012/L 4.69 (4.36-5.03) 4.85 (4.47-5.21) 1.082 0.299 

Hematocrit % 38 (34.85-40.65) 39.2 (35.48-42.9) 2.241 0.136 

MCV fL 81.6 (76.8-84.9) 81.7 (77.88-85.13) 0.471 0.493 

MCH pg 27.6 (25.6-29.43) 28.6 (26.28-30.5) 2.015 0.157 

MCHC g/dl 33.85 (32.7-35.63) 34.4 (33.3-36.73) 4.147 0.058 

RDW-CV % 14 (13.15-14.8) 13.75 (13-15.03) 0.210 0.647 

RDW-SD fL 42.5 (38.5-45.7) 42.5 (38.28-45) 0.132 0.717 

Platelets count *109/L 253 (217.5-293.5) 253.5 (215.75-313.5) 0.000 0.987 

 

CRP: C-reactive protein, LDH: Lactate dehydrogenase, MCH: Mean Corpuscular Hemoglobin, MCHC: Mean Corpuscular Hemoglobin 

Concentration, MCV: mean corpuscular volume, RBC: Red blood cells count, RDW-SD: red cell distribution width-standard deviation, 

RDW-CV%: red cell distribution width-coefficient of variance, and WBC: White blood cells count 
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Table 3. Correlation matrix of the measured biomarkers with the demographic and clinical biomarkers in all the study subjects 
 

 IgG IgM PCR CRP Urea Creatinine D-Dimer Ferritin LDH RBS WBC HGB RBC PLT 

Sex -0.123 -0.139 0.136 -0.186* -0.147 -0.058 -0.116 -0.061 -0.13 -0.069 0.103 .509* .334* -0.08 

White lesion 0.098 0.178 -0.179 0.411* 0.197* 0.147 0.319* 0.308* 0.395* 0.104 0.07 0.037 0.165 -0.01 

Age 0.138 0.117 -0.096 0.213* 0.286* 0.354* 0.216* 0.115 0.129 0.076 -0.06 0.025 0.102 -0.023 

BMI 0.093 0.107 -0.032 0.105 0.008 0.071 0.043 -0.025 0.122 0.121 -0.074 -0.166 -0.170 0.044 

SBP 0.102 0.209* -0.181 0.021 0.205* 0.326* 0.097 0.003 0.032 0.272* -0.039 -0.045 0.047 0.021 

DBP 0.097 0.180 -0.064 0.118 0.215* 0.323* 0.179 0.04 0.148 0.240* -0.048 -0.009 0.028 0.038 

SPO2 -0.152 -0.164 0.137 -0.697* -0.174 -0.195* -0.491* -0.549* -0.588* -0.125 -0.038 0.055 -0.014 -0.041 

Duration of 

disease 
0.179 0.114 -0.096 0.429* 0.042 0.074 0.364* .374* 0.397* 0.150 0.083 0.013 0.113 0.058 

Body Temp. 0.143 0.153 -0.068 0.580* 0.019 0.006 0.388* 0.359* 0.471* 0.09 0.019 -0.097 -0.07 -0.08 

Smoking -0.015 0.026 0.125 -0.504* -0.013 -0.052 -0.338* -0.366* -0.464* -0.138 0.05 0.155 0.074 -0.001 

 

* Correlation is significant at the 0.01 level (2-tailed). CRP: C-reactive protein, LDH: Lactate dehydrogenase, MCH: Mean Corpuscular 

Hemoglobin, MCHC: Mean Corpuscular Hemoglobin Concentration, MCV: mean corpuscular volume, RBC: Red blood cells count, 

RDW-SD: red cell distribution width-standard deviation, RDW-CV%: red cell distribution width-coefficient of variance,and WBC: 

White blood cells count 
 

Table 4. Correlation matrix of the measured biomarkers with the therapy of COVID-19 in all the study subjects 

 

 
IgG IgM PCR CRP Urea Creatinine D-Dimer Ferritin LDH RBS 

Convalescent plasma 0.142* 0.153* -0.035 0.393** 0.175* 0.142* 0.396** 0.347** 0.379** 0.003 

O2 therapy 0.199** 0.238** -0.118 0.584** 0.142* 0.170* 0.460** 0.472** 0.540** 0.062 

Anticoagulanttherapy 0.112 0.12 -0.156* 0.521** 0.175* 0.196** 0.426** 0.497** 0.554** 0.170* 

Steroid therapy 0.075 -0.009 -0.012 0.366** 0.048 0.017 0.320** 0.242** 0.415** -0.169* 
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4. Discussion 

Since the Covid-19 pandemic is still in its early 

stages, there is a paucity of data on the clinical features 

of patients just as their predictive factors, particularly 

smoking (20). Until now, smoking has been believed to 

be conceivably related to poor illness prediction (1, 21) 

due to significant evidence highlighting the deleterious 

effect of cigarette smoke on lung health and the 

causative relationship with an assortment of respiratory 

problems (22). The immune system and its ability to 

respond to infections are also affected by smoking, 

making smokers defenseless against infectious illnesses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(23). Preceding research has found that smokers are 

twice pretty much as reasonable as non-smokers to get 

flu, have more serious symptoms, and their death rate 

was higher during the COVID-19 outbreak (10). 

According to Prats-Uribe, Xie (24), the effect of 

smoking on COVID-19 infection with eventual death is 

influenced by age. Mortality was also shown to be 

higher among infected smokers, when compared to 

never smokers (25). 

Although smoking increases the risk of infection with 

bacterial and viral diseases, such as the common cold, 

influenza, and tuberculosis (26), multiple observational 

Table 5. Results of multivariate generalized linear model analysis examining the effect of smoking on the measured parameters in 

COVID-19 patients 

 

Tests Dependent variables Explanatory variables F P Partial η2 

Multivariate All 10 Biomarkers 

Sex 3.947 <0.001 0.189 

Autoimmune disease 0.640 0.778 0.036 

Heart diseases 0.536 0.863 0.031 

Respiratory disease 0.577 0.832 0.033 

T2DM 1.164 0.319 0.064 

Hypertension 1.320 0.223 0.072 

Convalescent plasma 0.618 0.797 0.035 

O2aspiration 0.282 0.984 0.016 

VD-Zn-Panadol-Azthr 1.172 0.313 0.065 

Anticoagulant 1.467 0.156 0.080 

Steroid therapy 1.403 0.183 0.077 

Smoking 1.912 0.047 0.102 

White lesion inCTscan orXR 1.649 0.097 0.089 

Age 1.894 0.049 0.101 

BMI 0.953 0.486 0.053 

SBP 0.551 0.852 0.032 

DBP 0.359 0.962 0.021 

SPO2 4.472 <0.001 0.209 

Duration of disease 1.094 0.370 0.061 

Body Temperature 1.088 0.374 0.060 

Between-subject effects 

CRP 

Smoking 

10.959 0.001 0.058 

B.Urea 0.093 0.761 0.001 

S.Cr 0.739 0.391 0.004 

D-Dimer 0.596 0.441 0.003 

S.Ferritin 0.075 0.785 <0.001 

LDH 5.116 0.025 0.028 

WBC 0.524 0.470 0.003 

HGB 1.768 0.185 0.010 

RBC 0.765 0.383 0.004 

PLT 0.517 0.473 0.003 

 

All results of the multivariate generalized linear model analysis with the biomarkers as dependent variables and diagnosis as an 

explanatory variable while adjusting for extraneous variables .MI: Body mass index, SBP: Systolic blood pressure, DBP: Diastolic blood 

pressure 

 SPO2 has a significant effect (F=24.018, P<0.001) on the results of CRP in COVID-19 patients with an effect size (partial eta=0.119). 

Gender has a significant effect (F=30404, P<0.001) on the results of HGB in COVID-19 patients with an effect size (partial eta=0.149). 
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studies have recently discovered an inverse link 

between smoking and SARS-CoV-2 infection 

(COVID-19). In a cohort study which involved 78 

COVID-19 participants, the investigators reported that 

the health of an elevated percentage of smokers 

quickly deteriorated after admission, in comparison to 

that of non-smokers (27% versus 3%, P=0018), 

implying that smoking might harm COVID-19 

prognosis (9). In the same context, Williamson, Walker 

(27) discovered a small protecting influence against 

COVID-19 mortality in existing smokers.  

Inhaled smoke causes matrix degradation, a lack of 

flow of blood, and epithelial cells death; moreover, it 

causes inflammatory cells to infiltrate the mucosa and 

glandular tissue (28). Furthermore, smoking is linked to 

various changes in the cellular and humoral immune 

systems (29). Nicotine affects renin-angiotensin system 

(RAS) homeostasis (30) and contributes to the up-

regulation of the angiotensin-converting enzyme 

(ACE)/angiotensin (ANG)-II/ANG II type one receptor 

axis, which leads to heart and respiratory disorders 

(30). 

Smoking may increase COVID-19 risk via 

upregulating the ACE2 (15) and encouraging the 

blood-brain barrier (BBB) integrity loss and viability 

(31). According to a recent study, cigarette smoking 

can enhance cellular uptake of the SARS CoV-2 virus 

via the 7nAChR signaling mechanism. Since 7nAChR 

is found in neuronal and nonneuronal cells, smoking 

may play a pathogenesis role for SARS-CoV-2 and 

influence various body organs, containing the brain 

(32). In another study, smokers were less inclined to be 

determined to have COVID-19; nonetheless, the extent 

of patients screened for COVID-19 with smoking was 

fundamentally not the same as the local area smoking 

predominance (33). Other investigations discovered a 

link between smoking and poor outcomes in 

hospitalized COVID-19 patients (5, 10). No significant 

variations were found in laboratory results, including 

D-dimer and CRP values, except for different 

covariances for lymphocyte and neutrophil density 

(34). 

Patients hospitalized with COVID-19 had a lower rate 

of active smoking than the general population. There 

was no link between smoking status and disease 

severity, prognosis, or mortality in this investigation 

(35). Smokers are thought to be at a higher risk of death 

and severe pneumonia in the current COVID-19 

epidemic. On the other hand, contrary to previous 

results, smoking was not related to increased in-patient 

mortality in COVID-19 pneumonia. The demographic 

and clinical findings of the current cross-sectional 

investigation, as displayed in tables 1 and 2, revealed a 

substantial difference in many of the examined factors 

for smokers and non-smokers. The findings pointed out 

that non-smokers had higher levels of these 

characteristics than smokers. Consequently, the results 

of the current research are consistent with those 

reported in a previous study that found an inverse 

connection between smoking status and SARS-CoV-2 

infection. 

A meta-analysis and systematic review focusing on 

smoking with COVID-19 progression pointed to 

serious progress of the disease in 17.8% of smokers 

compared to 9.3% of non-smokers, as well as the 

significant correlation of smoking with disease severity 

(10). Numerous studies revealed that the reported 

prevalence of smoking in hospitalized patients was 

significantly less than that in the respective 

demographics. Smoking may worsen the sternness of 

SARS-CoV-2 by reducing the BBB integrity and 

increasing the ACE2 expression (it is the main 

mediator of SARS-CoV-2 cell invasion and 

proliferation) in glia endothelial cells and neurons (36). 

Cigarette smoking appears to promote a dose-

dependent increase in angiotensin-converting-enzyme-

2 (the virus cellular entry receptor) that could clarify 

why smokers have a higher risk of severe COVID-19 

(37). Nicotine may protect against COVID-19 due to its 

anti-inflammatory characteristics, as well as a possible 

direct interaction between SARS-CoV-2 and nicotinic 

acetylcholine receptors (38). The plausible mechanisms 

of action of smoking provide some protection against 

seriously symptomatic COVID-19. Smoking appears to 
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affect and increase the expression of the ACE2 receptor 

which is a recognized receptor for SARS-CoV and the 

human respiratory coronavirus. The ACE2 has the 

potential to serve as a novel adhesion molecule for 

SARS-CoV-2, which leads to COVID-19, as well as a 

possible therapeutic target for the avoidance of fatal 

microbiological infections, and therefore, it should be 

prioritized for research and development (15, 39). 

Downregulation is easily recognized as potentially 

beneficial against infection, while upregulation may be 

preventive against the development of serious lung 

disease (40). 

Intensive fatiguing activities, such as sport and 

smoking, that require high respirational volumes, 

changing breathing from nose to mouth, deep 

inhalation, progressive cooling and drying of 

respiratory tract mucous, decreased movement of 

ciliated cells, and increased mucosal viscosity impair 

the filtering of microorganisms from the upper 

respiratory tract system. These methods are thought to 

let the virus move to lower airways and alveoli by 

bypassing the natural immune response in the oral 

cavity and upper respiratory airways and allowing virus 

penetration to lower airways at a stage when an 

adaptive immune response has not yet been begun (40). 

Another mechanism of concern is nitric oxide (NO) 

which is related to nicotine and abundant in cigarettes. 

Smokers are exposed to elevated NO in inhaled smoke 

and endogenously produce NO after being uptaken by 

nicotine in the brain (41). Nitric oxide has an effect 

against viruses and has been revealed in vitro to 

diminish H1N1 infectivity (42). Increased nitric oxide 

levels are linked to faster virus clearance (43).  

The smokers infected with COVID-19 have lower 

rates of pulmonary lesions in the chest CT-scan and 

shorter disease duration than non-smokers. Non-

smokers need anticoagulant and steroid therapy more 

than smokers and have lower SPO2, as compared to 

smokers. The number of positive Anti-SARS-CoV-

2 IgG and IgM, PCR, CRP, as well as the levels of D-

dimer and LDH, was higher in non-smokers, as 

compared to that in smokers. Smoking was negatively 

correlated with CRP, D-dimer, LDH, and ferritin, while 

it was positively associated with hemoglobin. To 

explore the biomarker that was mostly affected by 

smoking, we performed the between-subjects effect 

analysis. The effect size of smoking was significant on 

CRP and LDH. The results of the present study pointed 

out that COVID-19 is less severe in non-smokers and 

they require less intensive treatment.  

Authors' Contribution 

Study concept and design: N. H. A. A. 

Acquisition of data: S. Z. A. 

Analysis and interpretation of data: D. M. M. A.  

Drafting of the manuscript: H. K. A. 

Critical revision of the manuscript for important 

intellectual content: N. H. A. A. 

Statistical analysis: S. Z. A.  

Administrative, technical, and material support: D. M. 

M. A. 

Ethics 

All processes were accomplished as per the perceived 

moral norms. The Iraqi institutional audit board (IRB) 

at the University of Kufa (611/2021), Kufa, Iraq, 

authorized the protocol.  

Conflict of Interest 

The authors declare that they have no conflict of 

interest. 

References 

1. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, 

et al. Clinical Characteristics of Coronavirus Disease 2019 

in China. N Engl J Med. 2020;382(18):1708-20. 

2. Burlacu A, Mavrichi I, Crisan-Dabija R, Jugrin D, 

Buju S, Artene B, et al. “Celebrating old age”: an obsolete 

expression during the COVID-19 pandemic? Medical, 

social, psychological, and religious consequences of home 

isolation and loneliness among the elderly. Arch Med Sci. 

2021;17(2):285. 



Abdulsada Al-Ghuraibawi et al / Archives of Razi Institute, Vol. 77, No. 1 (2021) 449-459  

 

458 

3. Dadras O, hahrokhnia n, Borran S, Seyedalinaghi S. 

Factors Associated with COVID-19 Morbidity and 

Mortality: A Narrative Review. J Iran Med Council. 2020. 

4. Wenzl T. Smoking and COVID-19: Did we 

overlook representativeness? Tob Induc Dis. 2020;18:1-2. 

5. Vardavas CI, Nikitara K. COVID-19 and smoking: 

A systematic review of the evidence. Tob Induc Dis. 

2020;18:20. 

6. Farsalinos K, Barbouni A, Niaura R. Systematic 

review of the prevalence of current smoking among 

hospitalized COVID-19 patients in China: could nicotine 

be a therapeutic option? Intern Emerg Med. 

2020;15(5):845-52. 

7. Smith JC, Sheltzer JM. Cigarette smoke triggers the 

expansion of a subpopulation of respiratory epithelial cells 

that express the SARS-CoV-2 receptor ACE2. BioRxiv. 

2020. 

8. Farsalinos K, Bagos PG, Giannouchos T, Niaura R, 

Barbouni A, Poulas K. Smoking prevalence among 

hospitalized COVID-19 patients and its association with 

disease severity and mortality: an expanded re-analysis of a 

recent publication. Harm Reduct J. 2021;18(1):9. 

9. Liu W, Tao Z-W, Wang L, Yuan M-L, Liu K, Zhou 

L, et al. Analysis of factors associated with disease 

outcomes in hospitalized patients with 2019 novel 

coronavirus disease. Chin Med J. 2020;133(9):1032. 

10. Patanavanich R, Glantz SA. Smoking Is Associated 

With COVID-19 Progression: A Meta-analysis. Nicotine 

Tob Res. 2020;22(9):1653-6. 

11. Ahmed N, Maqsood A, Abduljabbar T, Vohra F. 

Tobacco Smoking a Potential Risk Factor in Transmission 

of COVID-19 Infection. Pak J Med Sci. 2020;36(Covid19-

s4):S104-s7. 

12. van Doremalen N, Bushmaker T, Morris DH, 

Holbrook MG, Gamble A, Williamson BN, et al. Aerosol 

and Surface Stability of SARS-CoV-2 as Compared with 

SARS-CoV-1. N Engl J Med. 2020;382(16):1564-7. 

13. WHO. Modes of transmission of virus causing 

COVID-19: implications for IPC precaution 

recommendations: scientific brief, 29 March 2020. World 

Health Organization; 2020. 

14. Circu ML, Aw TY. Reactive oxygen species, 

cellular redox systems, and apoptosis. Free Radic Biol 

Med. 2010;48(6):749-62. 

15. Brake SJ, Barnsley K, Lu W, McAlinden KD, 

Eapen MS, Sohal SS. Smoking upregulates angiotensin-

converting enzyme-2 receptor: a potential adhesion site for 

novel coronavirus SARS-CoV-2 (Covid-19). Multidis 

Digital Publish Inst; 2020. 

16. Gonzalez-Rubio J, Navarro-Lopez C, Lopez-Najera 

E, Lopez-Najera A, Jimenez-Diaz L, Navarro-Lopez JD, et 

al. Cytokine release syndrome (CRS) and nicotine in 

COVID-19 patients: trying to calm the storm. Front 

Immunol. 2020;11:1359. 

17. Vardavas CI, Nikitara K. COVID-19 and smoking: 

A systematic review of the evidence. Tob Induc Dis. 

2020;18. 

18. Han L, Ran J, Mak Y-W, Suen LK-P, Lee PH, 

Peiris JSM, et al. Smoking and influenza-associated 

morbidity and mortality: a systematic review and meta-

analysis. Epidemiology. 2019;30(3):405-17. 

19. Silva AAMd. On the possibility of interrupting the 

coronavirus (COVID-19) epidemic based on the best 

available scientific evidence. SciELO Public Health; 2020. 

20. Khot WY, Nadkar MY. The 2019 novel 

coronavirus outbreak-a global threat. J Assoc Physicians 

India. 2020;68(3):67-71. 

21. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et 

al. Clinical features of patients infected with 2019 novel 

coronavirus in Wuhan, China. Lancet (London, England). 

2020;395(10223):497-506. 

22. Tonnesen P, Marott JL, Nordestgaard B, Bojesen 

SE, Lange P. Secular trends in smoking in relation to 

prevalent and incident smoking-related disease: A 

prospective population-based study. Tob Induc Dis. 

2019;17. 

23. Zhou Z, Chen P, Peng H. Are healthy smokers 

really healthy? Tobacco induced diseases. 2016;14(1):1-12. 

24. Prats-Uribe A, Xie J, Prieto-Alhambra D, Petersen 

I. Smoking and COVID-19 Infection and Related 

Mortality: A Prospective Cohort Analysis of UK Biobank 

Data. Clin Epidemiol. 2021;13:357. 

25. Liu W, Tao ZW, Wang L, Yuan ML, Liu K, Zhou 

L, et al. Analysis of factors associated with disease 

outcomes in hospitalized patients with 2019 novel 

coronavirus disease. Chin Med J (Engl). 2020;133(9):1032-

8. 

26. Arcavi L. Benowitz NL. Cigarette smoking and 

infection Arch Intern Med. 2004;164:2206-16. 

27. Williamson E, Walker AJ, Bhaskaran K, Bacon S, 

Bates C, Morton CE, et al. OpenSAFELY: factors 

associated with COVID-19-related hospital death in the 

linked electronic health records of 17 million adult NHS 

patients. MedRxiv. 2020. 



Abdulsada Al-Ghuraibawi et al / Archives of Razi Institute, Vol. 77, No. 1 (2021) 449-459  

 

 

 

459 

28. Alwis KU, deCastro BR, Morrow JC, Blount BC. 

Acrolein Exposure in U.S. Tobacco Smokers and Non-

Tobacco Users: NHANES 2005-2006. Environ Health 

Perspect. 2015;123(12):1302-8. 

29. Lawrence H, Hunter A, Murray R, Lim W, 

McKeever T. Cigarette smoking and the occurrence of 

influenza–Systematic review. J Infect. 2019;79(5):401-6. 

30. Oakes JM, Fuchs RM, Gardner JD, Lazartigues E, 

Yue X. Nicotine and the renin-angiotensin system. Am J 

Physiol Regul Integr Comp Physiol. 2018;315(5):895-

906. 

31. Naik P, Cucullo L. Pathobiology of tobacco 

smoking and neurovascular disorders: untied strings and 

alternative products. Fluid Barriers CNS. 2015;12(1):1-15. 

32. Russo P, Bonassi S, Giacconi R, Malavolta M, 

Tomino C, Maggi F. COVID-19 and smoking: is nicotine 

the hidden link? Eur Respir J. 2020;55(6). 

33. Theodoros VG, Roberto AS, José MM. Retraction 

notice for: "Characteristics and risk factors for COVID-19 

diagnosis and adverse outcomes in Mexico: an analysis of 

89,756 laboratory-confirmed COVID-19 cases. Eur Respir 

J. 2021;57(3). 

34. Li J, Long X, Zhang Q, Fang X, Li N, Fedorova B, 

et al. Tobacco smoking confers risk for severe COVID-19 

unexplainable by pulmonary imaging. J Intern Med. 

2021;289(4):574-83. 

35. Uğur Chousein EG, Çörtük M, Cınarka H, 

Tanrıverdi E, Turan D, Yıldırım BZ, et al. Is there any 

effect of smoking status on severity and mortality of 

hospitalized patients with COVID-19 pneumonia? Tuberk 

Toraks. 2020;68(4):371-8. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

36. Archie SR, Cucullo L. Cerebrovascular and 

Neurological Dysfunction under the Threat of COVID-19: 

Is There a Comorbid Role for Smoking and Vaping? Int J 

Mol Sci. 2020;21(11). 

37. Cattaruzza MS, Zagà V, Gallus S, D'Argenio P, 

Gorini G. Tobacco smoking and COVID-19 pandemic: 

old and new issues. A summary of the evidence from 

the scientific literature. Acta Biomed. 2020;91(2):106-

12. 

38. Farsalinos K, Niaura R, Le Houezec J, Barbouni A, 

Tsatsakis A, Kouretas D, et al. Editorial: Nicotine and 

SARS-CoV-2: COVID-19 may be a disease of the nicotinic 

cholinergic system. Toxicol Rep. 2020;7:658-63. 

39. Oakes JM, Fuchs RM, Gardner JD, Lazartigues E, 

Yue X. Nicotine and the renin-angiotensin system. Am J 

Physiol Regul Integr Comp Physiol. 2018;315(5):R895-

R906. 

40. Matricardi PM, Dal Negro RW, Nisini R. The first, 

holistic immunological model of COVID-19: Implications 

for prevention, diagnosis, and public health measures. 

Pediatr Allergy Immunol. 2020;31(5):454-70. 

41. Vleeming W, Rambali B, Opperhuizen A. The role 

of nitric oxide in cigarette smoking and nicotine addiction. 

Nicotine Tob Res. 2002;4(3):341-8. 

42. Regev G, Martins J, Sheridan MP, Leemhuis J, 

Thompson J, Miller C. Feasibility and preliminary safety of 

nitric oxide releasing solution as a treatment for bovine 

mastitis. Res Vet Sci. 2018;118:247-53. 

43. Proud D. Nitric oxide and the common cold. 

Current opinion in allergy and clinical immunology. Curr 

Opin Allergy Clin Immunol. 2005;5(1):37-42.  


