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Introduction 
Coronavirus disease 2019 (COVID-19) is now a declared 
pandemic caused by intense acute respiratory syndrome 
coronavirus 2 (SARS-CoV- 2). Due to its extremely high 
infectivity, COVID-19 has caused over 292 142 infections and 
12 784 deaths worldwide as of twenty-two March 2020 (world 
health company coronavirus disorder situation reports). SARS-
CoV-2 primarily invades the pulmonary alveolar epithelial 
cells. although most infections with SARS-CoV-2 are thought 
to be subclinical or mildly symptomatic, it could result in acute 
respiratory distress syndrome and occasionally into multiorgan 
failure. [1]

As the COVID-19 pandemic accelerates, governments are 
warning people at high hazard to be particularly stringent in 
observing social distancing measures because if they turn out 
to be ill they’re much more likely to need critical care including 
ventilation and to die. most information on COVID-19 are from 
China, and although most showed cases have been classified 

as mild or moderate, 14% are severe and 5% important.2 Case 
fatality rates are difficult to evaluate with reality but could be 
as high as 1%, that is much greater than seasonal influenza at 
about 0.1%. [2]

There has been sizeable speculation regarding the association 
between the severe Acute breathing Syndrome Coronavirus 2 
(SARS-CoV-2) pathogen, coronavirus disorder (COVID-19), 
and smoking. We provide an outline of the available literature 
regarding the association among smoking, the threat of SARS-
CoV-2 infection, and hazard of extreme COVID-19 and poor 
scientific effects, intending to inform public health policy and 
exercise, particularly in England. [3]

Abstract
Background: There has been sizeable speculation regarding the association between 
the severe Acute breathing Syndrome Coronavirus 2 (SARS-CoV-2) pathogen, 
coronavirus disorder (COVID-19), and smoking. Aim: This work aims to determine the 
link between smoking and COVID-19 infection. Materials and Methods: A systematic 
search was performed over different medical databases to identify Internal Medicine 
studies, which studied the outcome of the Smokers group versus the Non-Smokers 
group of COVID-19 patients. Using the meta-analysis process, either with fixed or 
random-effects models, we conducted a meta-analysis on the prevalence of severe 
cases as a primary outcome, and on mortality rate as a secondary outcome. Results: 
Eleven studies were identified involving 146793 patients, 11973 in the Smokers group, 
and 134820 in the Non-Smokers group. The meta-analysis process revealed that the 
pooled prevalence of severity among COVID-19 patients was (27.7%), and there is a 
significant increase in COVID-19 severe cases in the Smokers group compared to the 
Non-Smokers group (OR=2.11, P=0.032). The pooled mortality rate among COVID-19 
patients was (17.2%), and there is a significant increase in mortality in the Smokers 
group compared to the Non-Smokers group (OR=1.76, P=0.026). Conclusion: To 
conclude, Patients with any smoking history are vulnerable to severe COVID-19 and 
worse in-hospital outcomes. In the absence of current targeted therapies, preventative 
and supportive strategies to reduce morbidity and mortality in current and former 
smokers are crucial.
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The harms of tobacco use are well-established. Tobacco causes 
eight million deaths each yr from cardiovascular sicknesses, 
lung disorders, cancers, diabetes, and hypertension. Smoking 
tobacco is also a known risk thing for intense disorder and 
dying from many respiratory infections. Within the COVID-19 
pandemic, questions have been asked about scientific outcomes 
for smokers, and whether they are equally susceptible to 
contamination, and if nicotine has any biological impact on 
the SAR-CoV-2 virus (the virus that causes COVID-19). At the 
time of writing, one medical trial to check the consequences of 
nicotine has been introduced, but no trial registration record was 
found as of 12 May 2020. [4]

This work aims to determine the link between smoking and 
COVID-19 infection.

Literature Review
Our review came following the (PRISMA) statement guidelines. [5] 

Study eligibility
The included studies should be in English, a journal published 
article, and a human study describing COVID-19 patients. The 
excluded studies were non-English or animal studies. 

Study identification 
Basic searching was done over the PubMed, Cochrane library, 
and Google scholar using the following keywords: Smoking, 
severity COVID-19, mortality. 

Data extraction and synthesis
RCTs, clinical trials, and comparative studies, which studied the 
outcome of the Smokers group versus the Non-Smokers group 
of COVID-19 patients, will be reviewed.

Outcome measures included the prevalence of severe cases (as a 
primary outcome), and mortality rate (as a secondary outcome).

Study selection 
We found 100 records, 36 excluded based on title and abstract 
review; 64 articles are searched for eligibility by full-text 
review; 24 articles cannot be accessed; 17 studies were reviews 
and case reports; 12 were not describing functional outcome; 
leaving 11 studies that met all inclusion criteria.

Statistical methodology

The pooling of data, Proportions (%), Odds Ratios (ORs), with 
95% confidence intervals (CI) were done, using MedCalc ver. 
18.11.3 (MedCalc, Belgium). According to heterogeneity across 
trials using the I2-statistics; a fixed-effects model or random-
effects model were used in the meta-analysis process.

Results 
The included studies were published in 2020. Regarding the 
type of included studies, all studies were retrospective [Table 1]. 

Regarding patients’ characteristics, the total number of patients 
in all the included studies was 146793 patients, 11973 in the 
Smokers group, and 134820 in the Non-Smokers group 
[Table 1].

The mean age of all patients was (55.2 years), with 81310 
(55.4%) male patients [Table 1].

A meta-analysis study was done on 11 studies that described 
and compared the 2 different groups of patients; with an overall 
number of patients (N=146793) [Table 2]. 

Each outcome was measured by:

Odds Ratio (OR):

•	 For COVID-19 severity and smoking.

•	 For mortality and smoking. 

Concerning the primary outcome measure, We found 6 studies 
reported COVID-19 severity with a total number of patients 
(N=1849).  I2 (inconsistency) was 98% with a highly significant 
Q test for heterogeneity (p<0.0001), so the random-effects 
model was carried out. Using the random-effects model, the 
pooled prevalence of severity among COVID-19 patients was 
(27.7%) [Figure 1]. 

Using the random-effects model, the meta-analysis process 
revealed a significant increase in COVID-19 severe cases in the 
Smokers group compared to the Non-Smokers group (OR=2.11, 
P=0.032) [Figure 2]. 

Concerning the secondary outcome measures, we found 
7 studies reported mortality rates with a total number of 

Table 1: Patients and study characteristics.

N Author Type of 
study

Number of patients
Age 

(average years) Male patients
Total Smokers group Non-Smokers 

group
1 L. Chen et al. [6] Retrospective 1859 111 1748 59 934
2 M. Chen et al. [7] Retrospective 123 17 106 62.5 61
3 Fu et al. [8] Retrospective 170 89 81 -- 99
4 Guan et al. [9] Retrospective 1099 137 962 46.7 459
5 Li et al. [10] Retrospective 102 7 95 62 59
6 Liu et al. [11] Retrospective 78 5 73 42.7 39
7 Parra-Bracamonte et al. [12] Retrospective 142690 11557 131133 50 79280
8 Yang et al. [13] Retrospective 52 2 50 59.7 35
9 Zhang, Cao, et al. [14] Retrospective 289 28 261 57 154

10 Zhang, Dong, et al. [15] Retrospective 140 9 131 56.3 71
11 Zhou et al. [16] Retrospective 191 11 180 56.3 119

#Studies arranged alphabetically.



1085 Annals of Medical and Health Sciences Research | Volume 10 | Issue 5 | September - October 2020

Alghamdi SA, et al.: Smoking and Severity of COVID-19 Infection: Short Systematic Review and Meta-analysis

patients (N=145424). I2 (inconsistency) was 91% with a highly 
significant Q test for heterogeneity (p<0.0001), so the random-
effects model was carried out. Using the random-effects model, 
the pooled mortality rate among COVID-19 patients was 
(17.2%) [Figure 3]. 

Using the random-effects model, the meta-analysis process 
revealed a significant increase in mortality in the Smokers group 

compared to the Non-Smokers group (OR=1.76, P=0.026) 
[Figure 4]. [6-16]

Discussion
This work aims to determine the link between smoking and 
COVID-19 infection. Regarding patients’ characteristics, the 
total number of patients in all the included studies was 146793 

Table 2: Summary of outcome measures in all studies.

N Author
Primary outcome Secondary outcome

Severe COVID-19 cases Mortality rate
Smokers group Non-Smokers group Smokers group Non-Smokers group

1 L. Chen et al. [6] -- -- 25 183
2 M. Chen et al. [7] -- -- 7 24
3 Fu et al. [8] -- -- 16 18
4 Guan et al. [9] 17 50 -- --
5 Li et al. [10] -- -- 1 14
6 Liu et al. [11] 3 8 -- --
7 Parra-Bracamonte et al. [12] -- -- 1506 15366
8 Yang et al. [13] 0 32 -- --
9 Zhang, Cao, et al. [14] 8 70 12 37
10 Zhang, Dong, et al. [15] 6 52 -- --
11 Zhou et al. [16] 5 49 5 49

Meta‑analysis
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Figure 1: Forest plot for pooled prevalence of severity.
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Figure 2: Forest plot for severe COVID-19 cases.
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Figure 3: Forest plot for pooled prevalence of mortality.
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Figure 4: Forest plot for mortality rate.
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patients, 11973 in the smokers group, and 134820 in the non-
smokers group. The mean age of all patients was (55.2 years), 
with 81310 (55.4%) male patients. The included studies were 
published in 2020. Regarding the type of included studies, all 
studies were retrospective.

A meta-analysis study was done on 11 studies that described 
and compared the 2 different groups of patients; with an overall 
number of patients (N=146793) concerning the primary outcome 
measure, we found 6 studies reported COVID-19 severity with 
a total number of patients (N=1849).

Using the random-effects model, the pooled prevalence of 
severity among COVID-19 patients was (27.7%). 

Using the random-effects model, the meta-analysis process 
revealed a significant increase in COVID-19 severe cases in the 
Smokers group compared to the Non-Smokers group (OR=2.11, 
P=0.032), which came in agreement with Karanasos et al., [17] 
Reddy et al., [18] Zhao et al., [1] Jordan et al., [2] Cai, [19] Berlin et 
al., [20] Gallus et al., [21] and Farsalinos et al. [22]

Karanasos et al., reported that in research with low (<15%) 
incidence of diabetes, smoking increased the threat for 
severe disease (OR 1.66, I²=34%), findings have been 1) that 
smoking modestly will increase the hazard of severe disease in 
hospitalized COVID-19 patients at the same time as mortality 
data display a similar effect size but are currently inconclusive 
due to a low sample length, and 2) that this increased hazard for 
disease severity is extra prominent in younger patients without 
diabetes. [17]

Reddy et al., reported that they analyzed 47 eligible research 
reporting on 32,849 hospitalized COVID-19 patients, with 
8417 (25.6%) reporting a smoking history, comprising 1501 
current smokers, 5676 former smokers, and 1240 unspecified 
smokers. current people who smoke had an increased hazard 
of severe COVID-19 (RR 1.80, p=0.012), and severe or critical 
COVID-19 (1.98, 1.16-3.38; p=0.012). patients with a smoking 
history had a significantly extended risk of severe COVID-19 
(p=0•001), severe or critical COVID-19 (p<0•0001). [18]

Zhao et al., reported that seven researches suggested the 
relationship between active smoking and the severity of 
COVID-19. The exact duration of smoking was no longer 
reported in maximum research. The pooled OR indicates that 
smoking will increase the threat of severe COVID-19 (fixed-
effects model; OR=1.98) with the aid of round two folds. The 
heterogeneity among the different studies become moderate 
(I2=44%; P=0.10). [1]

Jordan et al., reported that obesity and smoking were associated 
with increased risks. In Italy, higher risks have also been 
reported in men than in women, which could be partly due to 
their higher smoking rates and subsequent comorbidities. [2]

Cai, reported that research at the biology of viral infection and 
clinical control of the disease has additionally been published, 
some of which have demonstrated that differences in COVID-19 
disease incidence and severity are related to sex, and smoking 

is related to higher expression of ACE2 (the receptor for severe 
acute respiratory syndrome coronavirus 2 [SARSCoV- 2]), so 
that might also be a factor. [19]

Berlin et al., reported that tobacco smoke exposure effects 
in inflammatory processes in the lung, increased mucosal 
inflammation, expression of inflammatory cytokines, and 
tumor necrosis thing α ([TNF]-α), increased permeability 
in epithelial cells, mucus overproduction, and impaired 
mucociliary clearance. Knowledge approximately host factors, 
and especially avoidable host factors which include smoking, 
may be of significance in lowering viral contamination and the 
severity of the disease. [20]

Gallus et al., reported that the latest systematic review, published 
in pre-print on 23 May also 2020, clarified the role of smoking 
in COVID-19 severity and mortality, summarizing the main 
findings so far. It examined 22 studies reporting disease severity 
in hospitalized patients according to smoking popularity. The 
meta-analysis covered only three fair-high-quality studies. 
Current people who smoke had been at higher hazard of more 
severe disorder than never smokers (RR: 1.37). [21]

Farsalinos et al., reported that, amongst 6515 patients, 440 of 
whom were current smokers, the pooled prevalence of modern 
smoking become 6.8% and the POR was 0.21 (P<0.001). 
In Chinese language research handiest, the POR was 0.20 
(P<0.001). Modern-day smokers were more likely to have an 
adverse final result in comparison to non-current people who 
smoke (OR 1.53, P=0.022). However, they were much less likely 
to have an adverse outcome as compared to former smokers 
(OR: 0.42, P=0.003). [22] Our result came in disagreement with 
Lippi & Henry. [23]

Lippi & Henry reported that standard, in only one study active 
smoking was found to be a significant predictor of COVID-19 
severity, while in the other 4 research the association was not 
statistically significant. Despite a trend in the direction of 
higher threat was considerable, no significant association could 
neither be discovered between lively smoking and severity 
of COVID-19 when data of individual research were pooled 
(OR, 1.69; p=0.254). No significant association can also be 
determined (89.5% of all sample size) was excluded from 
statistical analysis (OR, 4.35; p=0.129; I2, 29%, p=0.24). In 
conclusion, the results of this initial meta-analysis based on 
Chinese language patients suggest that lively smoking does not 
seem to be significantly associated with an enhanced chance of 
progressing towards severe disease in COVID-19. [23]

Concerning the secondary outcome measures, we found 7 
studies reported mortality rates with a total number of patients 
(N=145424). 

Using the random-effects model, the pooled mortality rate 
among COVID-19 patients was (17.2%). 

Using the random-effects model, the meta-analysis process 
revealed a significant increase in mortality in Smokers group 
compared to Non- Smokers group (OR=1.76, P=0.026), which 
came in agreement with Alqahtani et al., [24] Organization, [4] 
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Grundy et al., [3] and Reddy et al. [18] Alqahtani et al., reported 
that, current smokers. [24]

The organization, reported that, at the time of this review, 
the available evidence suggests that smoking is associated 
with increased severity of disease and death in hospitalized 
COVID-19 patients. Although smoking exposure which includes 
(current and ex-smokers) was pronounced in 8 studies, with 221 
confirmed COVID-19 cases. We assessed the prevalence of 
current smokers in all studies the usage of meta-evaluation of 
proportions of current smokers that had shown COVID-19. There 
was a pooled prevalence of 9%. The overall I2 was 92.49%, p 
zero.00. Indeed, 22.30% (31/139) of current smokers and 46% 
(13/28) of ex-smokers had excessive complications. Calculating 
the RR from these researches confirmed that current smokers 
(31/108) had been 1.45 times much more likely [RR=1.45] to 
have excessive complications as compared to former and never 
people who smoke (147/808) patients. A higher mortality price 
of 38.5% (5/13) become also been seen among likely related to 
severity, there is no evidence to quantify the risk to smokers of 
hospitalization with COVID-19 or of infection by SARS-CoV-2 
was found in the peer-reviewed literature. [4]

Grundy et al., reported that eight researches had been recognized. 
One considered the relationship between smoking and the 
possibility of SARS-CoV-2 contamination, 3 considered the 
association between COVID-19 hospitalization and smoking 
history, and six reviewed the association between smoking 
history and the development of severe COVID-19. One looks 
at specifically investigated the risk of mortality. The studies 
considering the chance of severe disorder indicate that there is 
a massive association between COVID-19 and current or ever 
smoking. [3]

Reddy et al., 2020 reported that patients with a smoking 
history had a significantly increased risk of severe COVID-19 ( 
p=0.001), severe or critical COVID-19 ( p<0.0001), in-hospital 
mortality ( p<0•0001), disease progression (p=0.035), and need 
for mechanical ventilation ( p=0.043) [18]. Our result came in 
disagreement with Karanasos et al. [17]

Karanasos et al., reported that, for mortality, 5 studies with 
838 patients were included. Smoking was not significantly 
associated with increased mortality (OR 1.45, 95%CI 0.78-2.72, 
I²=18%). Results were similar for studies explicitly reporting 
current smoking (2 studies-465 patients; OR 1.57, 95%CI 0.75-
2.31, I²=0%) [17].

Conclusion
To conclude, Patients with any smoking history are vulnerable 
to severe COVID-19 and worse in-hospital outcomes. In 
the absence of current targeted therapies, preventative and 
supportive strategies to reduce morbidity and mortality in 
current and former smokers are crucial.
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