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Background and aim: Prevalence malignancy and COPD in the patients infected by COVID-19 has been
considered to be of high importance for the health-care laborers. Therefore, the present systematic review and meta-
analysis aimed to determine the malignancy prevalence and the chronic obstructive pulmonary disease amongst
COVID-19 patients.

Materials and methods: Some electronic databases, PubMed, Cochrane Library, Embase, and 1SI have been used
to perform systematic literature in May 2020. Then, a software program (Endnote X8) has been utilized for

managing the electronic titles. Two reviewers blind and independently extracted data from abstracts and full-text
studies. Moreover, the prevalence of malignancies and COPD with 95% CI has been estimated via the inverse
variance method and fix effect model of meta-analysis. Also, heterogeneity has been assessed with 12 and Chi-
square. Consequently, forest plots and Funnel plot have been evaluated with the use of a software program (i.e.,
Comprehensive Meta-Analysis Stata VV16).

Results: A total of 167 potentially relevant titles and abstracts have been found during the electronic and manual
search. Finally, ten studies have been included. Prevalence of Malignancy equalled 1.56%, effect size has been (ES
2.0495% CI -61.03, 65.11. P=0.95) among the six studies and the total number of patients has been 1595 (915 men,
680 female) with the age range of 20-68 years. No statistically significant difference has been found between studies
(p=1.00).

Conclusion: It has been found that malignancy and chronic obstructive pulmonary disease are the most pervasive
underlying diseases in patients with COVID-19.
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1. Introduction reported cases according to a new report in the WHO situation report (May

Rapid expansion and spread of 2019 novel coronavirus (2019-nCoV)
infection throughout China, as well as several other nations™ 2 have been
observed in Wuhan, China, in December 2019. Moreover, the World Health
Organization (WHO) reported a modern title for the epidemic disease due to
2019-nCoV called Corona Virus Disease (COVID19) in 11 February 2020.
Early studies reported transmission from animals to humans, but studies have
illustrated transmission from human to human via the covid-19 through direct
contact or droplets.* ! Like naming for the virus, International Committee on
the Taxonomy of Infections has re-named the already temporarily called
2019-nCoV as the severe acute respiratory syndrome (SARS) corona-virus-2,
SARS-CoV-2.51 So far, 2019-nCoV has affected more than 5,931,963
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30, 2020).°1 Therefore, increased risk of morbidity and mortality in
pneumonia can be directly related to the Chronic Obstructive Pulmonary
Disease (COPD)." Another study demonstrated that immune system
disorders, microbial imbalances, changes in local inflammation, persistent
mucus production, and the use of inhaled corticosteroids could all contribute
to pneumonia.® Studies showed that in patients with COPD, elevated levels
of angiotensin-converting enzyme 2 (ACE2) are responsible for the host
receptor for COVID-19.° Hence, malignancy weakens the immune system[*°!
and increases the risk of developing COVID-19.1" 12 Also, knowing the
prevalence of malignancy and COPD in the patients infected by COVID-19
is of high importance for the health care laborers. Consequently, this
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systematic review and meta-analysis aimed to determine the chronic
obstructive pulmonary disease and malignancy prevalence amongst COVID-
19 patients.

2. Materials and methods
Search strategy

From the electronic databases, Embase, I1S1, PubMed as well as Cochrane
Library have been used to perform systematic literature to May 2020.
Therefore, a software program (Endnote X8) has been utilized for managing
electronic titles. Searches has been performed with the mesh terms:
("COVID-19 vaccine" [Supplementary Concept]) OR "spike protein, SARS-
CoV-2" [Supplementary Concept]) AND "Neoplasms"[Mesh]) AND "Lung
Diseases, Obstructive”[Mesh])) AND "Pneumonia“[Mesh]. This systematic
review has been conducted based on the key consideration of the Preferred
Reporting Items for the Systematic Review and Meta-analysis (PRISMA
Statement),** and PICO or PECO strategy (Tablel).

Selection criteria
Inclusion criteria
1. Any studies that have reported epidemiological information of
COVID-19
2. Any design related to case reports and reviews
3. Full-text
4. Prevalence of malignancies
5. Prevalence of COPD
6. In English
Studies with incomplete reports have been excluded.

Tablel. PICO OR PECO strategy

PICO OR PECO strategy Description
P Patient: patients with COVID-19
E Exposure/ Intervention: COVID-19
C Comparison: different continental
(e} Outcome: prevalence of malignancies
and COPD

Data Extraction and method of analysis

The data have been extracted from the research included about the study,
years, several patients, mean/range of age, the prevalence of malignancies,
and COPD. The qualities of the publications have been evaluated with the
Newcastle-Ottawa Scale (NOS).* The scale scores ranged from 0 (lowest
grade) to 6 (highest grade). For data extraction, two reviewers blind and
independently extracted data from the included abstracts and full-text studies.
Moreover, the prevalence of malignancies and COPD with 95% CI has been
estimated via the inverse variance method and fix effect model of meta-
analysis. Furthermore, heterogeneity has been assessed with 12 and chi-square.
Then, forest plots and Funnel plot have been evaluated with the use of a
software program (i.e., Comprehensive Meta-Analysis Stata VV16).

3. Results

According to the research design, 167 potentially relevant research
abstracts and titles have been discovered in our electronic searches. At the
first phase of the study selection, 89 research has been found about the topics

and abstracts. Therefore, we thoroughly assessed the complete full-text papers
of the rest 65 studies in the second stage and thus 55 publications had been
excluded due to the lack of the defined inclusion criteria. Then, ten papers
remained in agreement with our inclusion criteria (Figure 1). Table 2 reports
the individual studies in this meta-analysis.

Studies identified

(n=167)

Identification

| Studies after copies expelled (n=154) |

| Studies screened (n=154) |>|

Sereening

Studies excluded (n=389) |

é Full content article surveyed for eligibility .
ga 4| Full content article excluded (n=55) |
g (@=65)
‘ |
g The included studies
E (n=10)
Figure 1. Study Attrition.
Sample size

Therefore, ten studies have been included. The total number of patients
has been 2000 (1148 men, 852 female) with the age range of 10-87 years.

Bias assessment
According to the Newcastle-Ottawa Scale, all studies had a moderate risk
of bias.

Overall prevalence
Prevalence of malignancy amongst the COVID-19 patients

Malignancy prevalence equalled 1.56% with an effect size of (ES 2.04
95% CI1-61.03, 65.11. P=0.95) among the six studies and the total number of
patients has been 1595 (915 men, 680 female) with the age range of 20-68
years. Heterogeneity has been found to be (12 = 0%; P =1.00) (Figure2).
Moreover, no statistically significant difference has been found for the
prevalence of malignancy among patients with COVID-19. Also, there has
been no statistically significant difference between the studies (p=1.00).
Figure 3 displays the Funnel plot of prevalence of malignancy among patients
with COVID-19.

Prevalence of the chronic obstructive pulmonary disease amongst the
COVID-19 patients

According to the analyses, the prevalence of the chronic obstructive
pulmonary disease has been 2.26% with an effect size of (ES 10.50 95% CI -
11.28, 32.29. P=0.95) among the eight studies and a total number of patients
equalled 1764 (1020 men, 744 female) with the age range of 10-87 years.
Heterogeneity has been found (12 = 0%; P =1.00) (Figure 4). There has been
no statistically significant difference for the prevalence of the chronic
obstructive pulmonary disease amongst the COVID-19 patients. Moreover,
there has been no statistically significant difference between studies (p=1.00).
Figure 5 depicts the Funnel plot of the prevalence of the chronic obstructive
pulmonary disease amongst COVID-19 patients.
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Table 1. Studies included systematic review and meta-analysis.

Study. Years Sample size Range and the mean of age | Malignancy | Chronic obstructive pulmonary Bias assessment
Male Female disease
Huang et al. 20201 30 11 Range: 41-58 1 1 3/6
Guan et al. 20201°! 640 459 Range: 35-58 10 12 4/6
Zhang et al. 202019 71 69 Range: 25-87 NA 2 3/6
Chen et al. 202017 67 32 Mean: 55.5 +13.1 1 NA 3/6
Liu et al. 2020181 61 76 Range: 20-83 2 NA 3/6
Wang et al. 20201 78 63 Range: 42-68 10 4 4/6
Xu et al. 202012% 35 27 Range: 32-52 NA 1 3/6
Zhou et al. 20201 119 72 46-0-67-0 NA 6 3/6
Wei et al. 202072 39 39 33-57 4 2 3/6
Liu et al. 2020 8 4 10-72 NA 12 3/6
Malignancies Prevalence Weight
Study with 95% CI (%)
Huang et al.2020 [ | 1.00 [ -79.36, 81.36] 61.60
Guan et al.2020 10.00 [ -2144.00, 2164.00] 0.09
Chen et al. 2020 - 1.00[ -193.04, 195.04] 10.57
Liu et al.2020 —— 2.00[ -266.52, 270.52] 5.52
Wang et al. 2020 —a— 10.00[ -266.35, 286.35] 5.21
Wei et al.2020 . 3 4.00[ -148.88, 156.88] 17.02
Overall L) 2.04 [ -61.03, 65.11]
Heterogeneity: I° = 0.00%, H* = 0.00
Test of 6, = 8;: Q(5) = 0.00, p=1.00
Testof 8=0:z=0.06, p=0.95
-2000 -1000 0 1000 2000

Fixed-effects inverse-variance model
Figure 2. Forest plots showed the malignancy prevalence amongst COVID-19 patients.




INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN DENTAL AND MEDICAL SCIENCES 2 (2020) 52-58

55

Funnel plot

B §

S
T o
B3]
(o]
=
-
=
w0
=
= _|
=
®
T T T T T
-2000 -1000 o] 1000 2000
Effect size
Pseudo 95% CI ® Studies
Estimated B
Figure 3. The Funnel plot of the malignancy prevalence among patients with COVID-19.
chronic obstructive pulmonary disease Prevalence Weight
Study with 95% CI (%)
Huang et al.2020 - 1.00 [ -79.36, 81.36] 7.35
Guan et al.2020 12,00 [ -2142.00, 2166.00]  0.01
Zhang et al.2020 —=— 200 -27239, 27639 0863
Wang et al. 2020 —_— 400 -272.35, 28035 0862
Xu et al.2020 - 1.00[ -120.52, 122.52] 321
Zhou et al.2020 —_— 6.00[ -368.35, 238035] 034
Wei et al.2020 —-— 200[ -150.88, 154.88] 2.03
Liu et al.2020 | | 12.00 [ -11.52, 35.52] &85.80
Overall | 10,50 [ -11.28, 32.29]

Heterogeneity: I° = 0.00%, H® = 0.02
Testof @, =8 Q(F)=0.11, p=1.00
Testof8=0:z=094, p=0.34

=2000 -1000 0 1000 2000
Fixed-effects inverse-variance model

Figure 4. Forest plots showed the prevalence of the chronic obstructive pulmonary disease amongst COVID-19 patients.



56 INTERNATIONAL JOURNAL OF SCENTIFIC RESEARCH IN DENTAL AND MEDICAL SCIENCES 2 (2020) 52-58

Funnel plot

Standard error
500
|

1000

:

T T
-2000 -1000

o]
Effect size

T T
1000 2000

Pseudo 95% CI
Estimated O,

® Studies

Figure 5. Funnel plot of the prevalence of the chronic obstructive pulmonary disease amongst the COVID-19 patients.

4. Discussion

As mentioned earlier, SARS-CoV-2 has been introduced as one of the
newly specified pathogens that humans have no immunity to, and no
definitive treatment has been reported to stop or reduce its rapid spread. These
factors make human society vulnerable. This is doubly important for people
with immune system problems, especially the elderly. There have been many
studies on the timing of the history and transmission rout of the COVID-19,
the symptoms of the disease, and the potential for pathogenicity, and
prevention strategies have been proposed. Still, no definitive path has yet been
taken.? According to the present systematic review and meta-analysis, the
chronic obstructive pulmonary disease and malignancy have been amongst
the most prevalent underlying diseases among the patients infected by
COVID-19. Results are very similar to MERS.?®! Studies of MERS-CoV-2
have considered Dipeptidyl Peptidase IV (DPP4) as one of the particular
receptors for the virus and is higher in COPDs.[! In investigations conducted
on COVID-19, researchers did not find any robust documents for COPD with
COVID-19. However, it is noteworthy that SARS-CoV-2 infection has more
severe outcomes in patients with COPD.[% 271 The research confirmed that
patients with malignancy are more at risk than patients without tumors, and
anti-cancer therapies such as chemotherapy and surgery suppress the immune
system and thus increase the risk of developing cod-19. These results are also
shown in previous studies on MERS-CoV-2.12629

Moreover, patients with lung cancer are more at risk than any other
group, and these people must follow the precautionary instructions against
any contact with the infected areas or infected people.B” According to the
present systematic review and meta-analysis, findings showed the prevalence
of the chronic obstructive pulmonary disease of 2.26% with an effect size (ES
10.50 95% CI -11.28, 32.29. P= 0.95) and the incidence of malignancy
equalled 1.56%. In this regard, Emami et al. (2020)5 in a systematic review
and meta-analysis reported high blood pressure, cardiovascular disease,
smoking, diabetes mellitus, malignancy, chronic kidney disease as well as
chronic obstructive pulmonary disease (COPD) have been among the
commonest underlying diseases amongst the hospitalized patients with
COVID-19, which in some cases is consistent with the results of the present
study. The two factors studied in this study showed that the potential risk of
COVID- 19 is higher than others. However, any obvious document of the
risks of transmission of COVID-19 has been not published yet, and any

particular therapeutic option has been not provided. Hence, the
pathophysiology of the mentioned situation should be discovered.? I
Consequently, the best way to prevent these patients from developing COPD
and malignancy, as well as the general public, is to take preventive measures,
including frequent hand washing and to avoid rubbing of the eyes, nose, face,
or contact with people who have a fever and cough.¥ It is important to note
that all humans know the extended incubation period of COVID-19 so that
the infected patient may transmit the virus without exhibiting any symptoms
in the course of the incubation time. Hence, the recommendation of the
experts in the field for the COPD patients suffering from malignancy and all
underlying diseases is to prevent close contact with others, especially in the
epidemic areas.

5. Conclusion

According to the research, meta-analysis has been introduced as one of
the methods for obtaining a weighted average of the outcomes obtained from
diverse investigations. Besides to the pooling of the effect size, it is possible
to utilize meta-analysis for the estimation of the frequency of disease like the
occurrence as well as prevalence. Therefore, our meta-analysis of the
prevalence showed malignancy and COPD amongst the COVID-19 patients.
Overall, features of the patients, who died due to the disease, have been
consistent with the MuLBSTA score that has been considered as one of the
initial warning models to anticipate the rate of mortalities in viral pneumonia.
Hence, additional investigations must be performed for exploring the utility
of MULBSTA score to predict the rate of the mortality risk in 2019-nCoV
infection. Finally, the primary group’s epidemiology, the clinical spectrum of
the disease, as well as the duration of the human transmission should be
focused on by the coming researchers.
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