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Abstract 
Background: Cancer patients are considered susceptible to 
coronavirus disease (COVID-19) due to an immunosuppressive state. 
This study determined the prevalence of cancer as a comorbid in 
COVID-19 patients, severe events, case fatality rate, history of 
anticancer therapy associated with severe events, and type of cancer 
in cancer patients with COVID-19 in the world. 
Methods: This study used a meta-analysis study approach, sourcing 
studies from various countries related to cancer and COVID-19. 
Inclusion and exclusion criteria were established to select studies. A 
PRISMA flowchart was presented to assess the selection process. Data 
from inclusion studies were analyzed using Review Manager 5.4. 
Results: The prevalence of cancer as a comorbid in COVID-19 patients 
was 4.63% (95% CI, 3.78-5.49%) worldwide. The lowest prevalence was 
the Asian study group with 2.36% (95% CI, 1.86-2.87%) and the highest 
prevalence was the European study group with 10.93% (95% CI, 6.62-
15.24%). About 43.26% (95% CI, 34.71-51.80%) of COVID-19 patients 
with cancer as comorbid experienced severe events of COVID-19. In 
total, 58.13% (95% CI, 42.79-73.48%) of COVID-19 patients with cancer 
as a comorbid who in the last month had a history of anticancer 
therapy experienced severe events. The prevalence of lung cancer in 
cancer patients with COVID-19 was 20.23% (95% CI, 7.67-32.78%). 
Forest plots are also presented related to the results of meta-analysis 
research. 
Conclusions: High prevalence of cancer as a comorbid among COVID-
19 patients indicates the susceptibility of cancer patients to SARS-CoV-
2 infection. Cancer as a comorbid in COVID-19 patients and use of 
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anticancer therapy increase severe events of COVID-19.
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Introduction
On December 31, 2019, the World Health Organization (WHO) 
was notified of cases of pneumonia of unknown cause, which 
were detected in Wuhan City, Hubei Province, China. From 
31 December 2019 to 3 January 2020, a total of 44 pneumo-
nia cases with unknown etiology were reported to the WHO by 
national authorities in China. The Chinese Centers for Disease 
Control and Prevention identified a new strain of coronavirus,  
namely Severe Acute Respiratory Syndrome Coronavirus 2  
(SARS-CoV-2), with the name of disease given as Coronavirus  
Disease 2019 (COVID-19)1.

Confirmed cases of COVID-19 are continually increasing in 
the world. On January 30, 2020, WHO designated COVID-19  
as a Public Health Emergency of International Concern2. 
Approximately 197,788,117 cumulative cases of COVID-19 
had been confirmed and 4,219,578 cumulative deaths had been  
caused by the COVID-19 disease as of August 3, 20213.

The existence of the COVID-19 pandemic also affects and 
increases various risks in individuals with chronic diseases. Of 
the 1,590 cases of COVID-19 in 575 hospitals in 31 provinces 
of China, 399 cases were reported to have comorbid dis-
eases. The most common comorbidity found was hypertension 
with 269 people (16.9%), followed by cardiovascular and  
cerebrovascular diseases with 59 (3.7%) and 30 (1.9%), respec-
tively. Meanwhile, cancer was also found in 18 (1.1%) of 1,590 
people4. Patients with cancer are more susceptible to infec-
tion and may have a higher risk of experiencing a severe event 
of COVID-19 than individuals without cancer because of their 
systemic immunosuppressive states caused by malignancies  
and anticancer treatments, such as chemotherapy or surgery5. 
The severe event in this study was defined as the condition of  
patients with severe symptoms, patients admitted to the intensive 
care unit, patients requiring ventilation, or patient death.

Therefore, the existence of a meta-analysis study which in prin-
ciple combines the results of research from various countries 
around the world, could make epidemiological assessments 
of the prevalence of cancer in COVID-19 patients more accu-
rate. In addition, this meta-analysis study also explained the  
latest developments based on inclusion studies related to cancer 
and COVID-19. The prevalence of severe event, death, history 
of anticancer therapy, and types of cancer in cancer patients  
with COVID-19 were also included in this study.

Using the PICO (patient, intervention, comparison, and out-
come) principle, the patients in this study are COVID-19 
patients and, there is no intervention. The comparison found 
in this study is the history of using anticancer therapy, and the 
outcome sought is the prevalence of cancer as a comorbid  in 
COVID-19 patients, the prevalence of severe event in COVID-19  
patients with cancer as a comorbid, case fatality rate of can-
cer patients with COVID-19, and the prevalence of severe 
event in COVID-19 patients with cancer as a comorbid and 
the history of using anticancer therapy within one month.  
The PICO question statement that may be obtained is related to 
the prevalence of cancer patients in COVID-19 patients, what is 
the prevalence of  severe event in  COVID-19 patients with can-
cer as a comorbid, and the prevalence of  COVID-19 patients 
with cancer as a comorbid who experienced severe events 
with a history of anticancer therapy, especially in the last one  
month.

Methods
Type of research
This research uses a meta-analysis study method to esti-
mate the frequency of clustered diseases, such as prevalence 
and case fatality rate. The time for conducting the research  
was four months, from August to November 2020. The total 
series of processes starting from submitting ethics to account-
ability for research results at Universitas Sumatera Utara took 
seven months, from July 2020 to January 2021. The checklist  
used in this meta-analysis was the PRISMA 2009 Checklist.

Research sample
The data extraction was carried out using a piloted form with 
inclusion and exclusion criteria. The inclusion criteria were stud-
ies with COVID-19 patient subjects, number and prevalence 
of COVID-19 patients who also experienced cancer, and jour-
nals were in English (pre-print articles and full peer reviewed)  
that had been circulating on the internet until October 31, 
2020. The exclusion criteria of this study were review articles,  
comments, research conducted on animals, and research 
that did not contain information regarding the number and  
prevalence of COVID-19 patients with cancer.

An online literature search was conducted, sourcing from 
Pubmed, Science Direct, Springerlink, and Google Scholar. 
Medical subject headings (MeSH) words used to form the 
search strategy were “prevalence” AND (“cancer” OR “malig-
nancy” OR “tumor”) AND (“COVID-19” OR “coronavirus”  
OR “SARS-CoV-2”). The data retrieved was the name of the 
first author, year of publication, data on the number, prevalence, 
and several characteristics of cancer patients in COVID-19 
patients based on research that had been circulating on the  
internet until October 31, 2020.

There were three reviewers, namely Johan S. Sitanggang, Kamal 
B. Siregar, and Henry H. Sitanggang, who screened articles for 
this meta-analysis. Initial screening was carried out by looking 
at the suitability of the title against the inclusion and exclusion 
criteria as well as the study abstract. Studies were then 
assessed in full-text to assess the presence of information  
related to prevalence that can be retrieved according to the 
inclusion and exclusion criteria. Information related to the 

           Amendments from Version 1
Based on the reviews that have been done, the sentence in the 
title and also some sentences in the previous version of the 
article related to cancer and COVID-19 may be misinterpreted 
that COVID-19 was somehow causing cancer. Therefore, we 
have changed some words in the title and also the sentences in 
this article, so that there are no misunderstandings regarding 
the prevalence information provided. From “Prevalence and 
characteristics of cancer patients with COVID-19: a meta-analysis 
study” to “Prevalence of cancer as a comorbid in COVID-19 
patients and their characteristics: a meta-analysis study”.

Any further responses from the reviewers can be found at 
the end of the article

REVISED
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prevalence of cancer patients in COVID-19 patients, the  
prevalence of cancer patients and COVID-19 who experienced  
severe events, case fatality rate of cancer patients and  
COVID-19, prevalence of severe events in cancer patients 
with a history of using chemotherapy in the last one 
month, and prevalence of specific cancer (lung cancer) in  
COVID-19 patients with cancer, was extracted from the full-text 
study data and recapitulated with table in Review Manager 5.4.

In the process of selecting and extracting information from 
the original study, the reviewers also looked at the research  
methodology of the original study, the confidence interval, and 
the p-value of each related study to assess the potential bias 
of individual studies. The method used in relation to the risk of 
bias accross studies in this prevalence meta-analysis is quanti-
tative assessment of the p value and z test of each prevalence 
data table. Prevalence rate and case fatality rate data process-
ing in this meta-analysis study was determined whether by  
random effect or fixed effect by assessing I2. If I2 is more than 
50%, it indicates high heterogeneity between studies, so the  
random effects model is used. Meanwhile, if I2 is less than 
50%, then the fixed effects model is used. There is no additional  
analysis other than what has been described previously.

Processing and analysis of data
Data processing that would be carried out in this study was 
a meta-analysis study. Prevalence rate (PR), 95% confidence  
interval (CI) were analyzed using Review Manager 5.4  
software (The Cochrane Collaboration, Oxford, UK). The  

heterogeneity between the studies was estimated using the  
I2 test and q.

Results and discussions
Literature tracing and selection
From the results of literature searches up to October 31, 2020  
using MeSH words predetermined, 19,045 literatures were 
found on Google Scholar, Pubmed, Springer Link, and Science  
Direct. Of the total 19,045 literatures obtained, 16,500 
came from a Google Scholar search. Meanwhile, 1,794  
literatures came from Science Direct, 558 literatures came from 
Springer Link, and 193 literatures came from Pubmed. After 
going through the selection process, in the end, 47 research  
literatures were included in this study. The process of searching  
and selecting the literature for this study can be seen in Figure 1.

Characteristics of the studies
These studies included information regarding the number, 
prevalence, and characteristics of cancer patients with  
COVID-19. The characteristics of each study that had been  
included in this study could be seen in Table 1.

According to the origin of the studies, these studies were 
found to come from several countries which could be divided 
based on the location of the country on the continent. The 
majority of studies that were included in this meta-analysis  
came from Asia with a total of 33 studies. In this study, there 
were nine studies (19.1% of all studies) originating from 
America with all studies originating from the United States of 

Figure 1. Flowchart (a. detailed literature tracing and selection flowchart, b. PRISMA flowchart).
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America. Fom Europe, there were five studies (10.6%) included  
in this meta-analysis.

Meta-analysis results of cancer prevalence as a 
comorbid in COVID-19 patients
Prevalence by continent area
In Figure 2, a forest plot for a total of 47 studies that had been 
included from various regions of the world. Based on this 

meta-analysis, it had been found that the overall prevalence  
of cancer as a comorbid in COVID-19 patients was 4.63%  
(95% CI, 3.78-5.49%). As for the heterogeneity test in this 
meta-analysis, it had been found that the I2 value was 96% 
(>75%). This indicates a high degree of heterogeneity in the 
overall study results. Therefore, a meta-analysis was performed  
with random effect (>50%). High heterogeneity was also  
indicated by the P value <0.0001 (<0.05) in this study. The 

Figure 2. Forest plot of the prevalence of cancer as a comorbid in COVID-19 patients by continent.
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result of the P value on the Z-test was <0.0001 (<0.05), 
which means that the 47 studies’ data had significant and  
important values.

Therefore, the prevalence of cancer as a comorbid in COVID-19 
patients in the world had been found to be eight times higher 
than the prevalence value of cancer in the whole world  
population based on the latest WHO data. The prevalence of  
cancer sufferers in the world community only reaches 0.57%52.  
The high prevalence of cancer as a comorbid in COVID-19  
patients shows that cancer sufferers are more susceptible to 
infection from the SARS-CoV-2 virus, which must be closely  
monitored.

On the Asian continent, the results of the meta-analysis of the 
prevalence of cancer as a comorbid in COVID-19 patients 
was 2.36% (95% CI, 1.86-2.87%). Meanwhile, in the Ameri-
cas, the results of the meta-analysis of the prevalence of 
cancer as a comorbid in COVID-19 patients was 6.92%  
(95% CI, 5.92-7.92%).

Based on studies originating from Europe, the results of the meta-
analysis of the prevalence of cancer as a comorbid in COVID-19 
patients was 10.93% (95% CI, 6.62-15.24%). The prevalence 
of cancer as a comorbid in COVID-19 patients in Europe 
was the highest compared to the prevalence of the two other  
continents.

Severe event and death in  COVID-19 patients with 
cancer as a comorbid
According to the studies that had been included, there were 
reports of  COVID-19 patients with cancer as a comorbid 
experiencing severe event, and case deaths. The severe event 
in this study was defined as the condition of patients with 
severe symptoms, patients admitted to the intensive care unit,  
patients requiring ventilation, or even death.

Figure 3 presents the prevalence of severe event that occurs 
in cancer patients with COVID-19. Based on meta-analysis  
calculations from a total of 26 studies containing information 
regarding severe event in COVID-19 patients with cancer 
as a comorbid, it was found that the prevalence value was  
43.26% (95% CI, 34.71-51.80%). The I2 value was 91% 
(>75%), so that the calculation of this meta-analysis also used 
random effect. Heterogeneous P values and P on the Z-test 
were found to be <0.00001 (<0.05) which was heterogeneous  
and significant.

Based on the studies originating from China, it was found that 
the prevalence of severe event in  COVID-19 patients with 
cancer as a comorbid was 49.67% (95% CI, 37.34-62.00%). 
Meanwhile, according to three other studies originat-
ing from Asia outside China, it was found that 67.02%  
(95% CI, 0.00-100.00%) of COVID-19 patients with can-
cer as a comorbid experienced severe event. The prevalence of 
severe event based on studies originating from Asia outside of  
China had the highest prevalence value among other groups33,34,37.

The prevalence of severe event based on American studies 
was the lowest of the other groups. Based on 5 studies from 

America, 27.99% (95% CI, 12.21-43.76%)  COVID-19 
patients with cancer as a comorbid experienced severe event.  
Additionally, it was found that 44.25% (95% CI, 7.64-80.86%) 
of European  COVID-19 patients with  cancer as a comorbid  
experienced severe event.

The fatality rate of COVID-19 cases in cancer patients was based 
on 12 studies which were described in detail in Figure 4. The 
result was a case fatality rate of 26.29% (95% CI, 18.09-34.49%) 
of cancer patients with COVID-19 who experienced 
death. Based on the I2 value related to the heterogeneity of  
the study, it was found that a high level of heterogeneity was 
obtained with a I2 of 88%. Therefore, the principle of random 
effect was used in calculating the prevalence meta-analysis. 
Heterogeneous P values and P on the Z-test were found  
<0.00001 (<0.05) which was heterogeneous and significant.

History of anticancer therapy for COVID-19 patients 
with cancer as a comorbid
In Figure 5, the prevalence of severe event in  COVID-19 
patients with cancer as a comorbid and a history of antican-
cer therapy was described at least in the last month. There 
were three studies that specifically contained this data. Based 
on meta-analysis calculations from the three studies, 58.13% 
(95% CI, 42.79-73.48%) of  COVID-19 patients with cancer as  
comorbid who in the last month at least had a history of  
anticancer therapy experienced severe event. The P value on 
the Z-test was found to be <0.00001, which means that the  
calculation remained significant and important. In addition to 
exposure and mobility factors in cancer patients, the state of  
immunosuppression caused by anticancer therapy in cancer 
patients is also considered an important factor of susceptibility 
to COVID-19. The prevalence of the COVID-19 severe event in  
patients with cancer as a comorbid who had a history of anti-
cancer therapy in the last month was 1.34 times higher than the 
prevalence of severe event of COVID-19 patients with cancer  
as a comorbid as a whole.

Types of cancer in cancer patients with COVID-19
Figure 6 shows that from five studies that specifically 
described data on the types of cancer found in cancer patients 
with COVID-19, lung cancer was found in five studies. The  
value I2 of the five studies was 74%, which was greater than 
50%. So, the principle of random effect was used in the calcula-
tion. The P value of heterogeneity was found to be 0.004 (<0.05) 
and the P value of the Z-test was 0.002 (<0.05), which means 
that the study data from this calculation was heterogeneous  
and significant.

Discussion
This meta-analysis study covered a large area and representa-
tive as prevalence and epidemiological data related to cancer and  
COVID-19, which can be seen in Figure 2. The overall preva-
lence of cancer as a comorbid in COVID-19 patients in the world 
was 4.63% (95% CI, 3.78% - 5.49%). The highest prevalence of  
cancer as a comorbid in COVID-19 patients by continent area 
was found in Europe with 10.93% (95% CI, 6.62% - 15.24%). 
The highest prevalence of cancer in COVID-19 patients reported 
by a single study came from the UK, with 24.75% (95% CI, 
16.34% – 33.16%)51. Meanwhile, the lowest prevalence was Asia 
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Figure 3. Forest plot of prevalence of severe event in COVID-19 patients with cancer as a comorbid.

2.36% (95% CI, 1.86-2.87%). The lowest prevalence by a single 
study was obtained with a prevalence of 0.50% (0.01% – 0.99%),  
which was taken from a study from China26.

In the calculation of the meta-analysis of 47 studies, the I2 
value, the P value of heterogeneity, and the P value of the  
Z-test were also presented. The heterogeneity test of the I2 
value in this meta-analysis was found to be 96% (>75%). This 

indicates that the data from the 47 studies has a high level of  
heterogeneity. The P value of heterogeneity was also found to  
be <0.0001 (<0.05) which indicates a high level of heteroge-
neity and significancy. The P value of the Z-test in this for-
est plot is <0.0001 (<0.05), which means that 47 studies’ 
data have significant and important values. The high level of  
heterogeneity and significance value in this meta-analysis  
calculation can prove that there is no possibility of bias from 
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Figure 5. Forest plot of prevalence of severe event in COVID-19 patients with cancer as a comorbid  and a history of anticancer 
therapy.

Figure 4. Forest plot of case-fatality rates of  COVID-19 patients with cancer as a comorbid.

the authors on the results of the meta-analysis calculations. 
In addition, all meta-analysis calculations in this study were  
found to be meaningful or significant in the results.

Cancer as a comorbid in COVID-19 patients and use of anti-
cancer therapy affect severe events of COVID-19 patients. 

Based on inclusion studies that specifically describe the his-
tory of anticancer therapy, we found 58.13% (95% CI, 42.79% 
– 73.48%) of COVID-19 patients  with cancer as a comorbid 
and a history of anticancer therapy, experienced severe event  
(in Figure 5). This prevalence value is 1.34 times higher than the 
overall prevalence value of severe event in COVID-19 patients 
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Figure 6. Forest plot of lung cancer prevalence in cancer patients with COVID-19.

with cancer as a comorbid (43.26%, 95% CI, 34.71% – 51.80%)  
which can be seen in  Figure 3.

Specifically, this study also includes a meta-analysis study related 
to the prevalence of certain types of cancer, namely lung cancer (in 
Figure 6). This is because in several inclusion studies, lung can-
cer was mentioned as the type of cancer with the highest preva-
lence compared to other cancers in COVID-19 patients in their 
study research samples5,6,21,30,41. Based on the calculation of the  
prevalence of lung cancer in cancer patients with COVID-19, 
it was found that 20.23% (95% CI, 7.67% – 32.78%) of can-
cer patients with COVID-19 were lung cancer patients. The 
I2 value of the five studies was 74%, which was greater than  
50%. Indeed, based on these results, the heterogeneity level 
of the inclusion study was not at the highest level of hetero-
geneity, but the results were heterogeneous enough to make 
this meta-analysis calculation using random effects. The  
P value of heterogeneity was found to be 0.004 (<0.05) and 
the P value of the Z-test was 0.002 (<0.05), which means that 
the study data from this calculation was heterogeneous and  
significant.

The high prevalence of COVID-19 severe event in cancer 
patients with a history of anticancer therapy means that  
anticancer therapy is an important factor in the occurrence of 
poor outcomes in cancer patients with COVID-19. Therefore,  
cancer patients who are about to undergo anticancer therapy 
must be closely monitored so they are not exposed to SARS-
CoV-2. In patients with suspected symptoms of COVID-19, it is 
advisable to consider delaying some anticancer therapies such as  
chemoterapy, surgery, radiotherapy, and others.

Aside from the results reported above, there are several obsta-
cles and shortcomings found in the work of this study. In  
determining a criteria for a severe event, until now there is 
still no specific value or scoring criteria that determines how  
severe a patient’s condition is caused by COVID-19.

High prevalence of cancer as a comorbid among COVID-19 
patients indicates the susceptibility of cancer patients to  
SARS-CoV-2 infection. Cancer in COVID-19 patients and use 
of anticancer therapy affect the prevalence of a severe event of  
COVID-19 patients. The prevalence of severe event in 
patients with cancer and COVID-19 who had a history of  

anticancer therapy in the last 1 month was 1.34 times higher 
than the prevalence of severe event in cancer patients with  
COVID-19 as a whole. This means that a history of antican-
cer therapy may influence the occurrence of COVID-19 sever-
ity in cancer patients with COVID-19. All authors hope that  
more specific research about COVID-19 and certain type of  
cancer in the future will be carried out.
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This study used the meta-analysis approach to describe the prevalence of cancer as a comorbid in 
COVID-19 patients, severe events, case fatality rate, history of anticancer therapy associated with 
severe events, and type of cancer in cancer patients with COVID-19.  
 
I have a few comments as follows.

In the conclusion, the authors pointed out that the use of anticancer therapy may increase 
the prevalence of severe events in COVID-19 patients. I found this interesting. It can 
raise the related research questions for a specific type of research study design to confirm 
this result. However, this conclusion is based on the evidence from only 3 studies in China. 
The authors should comment that this conclusion would be stronger with a larger number 
of publications from various areas including outside of China.  
 

1. 

The number of sample sizes in each study should be provided in Figures 2-6 where the 
prevalence was estimated so that the reader can consider how accurate the estimation is.  

2. 
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There is only one thing I want to clear up, which is the understanding of the title? Prevalence and 
characteristics of cancer patients with COVID-19? shouldn’t it be the prevalence of covid-19 in 
cancer patients and their characteristics? Because looking at the study design - this study is to 
determine the prevalence of cancer in covid-19 patients, it seems to me that COVID-19 was 
somehow causing cancer.  
 
When actually we were looking at how many cancer patients were infected by covid-19 and how 
they reacted to the infection and whether certain types of cancer and their treatments influenced 
the outcomes of covid-19 infection. We understand "the sample finding" was looking at patients 
with COVID-19 infection, and looked from those patients who had cancer, so this created a 
thought that COVID-19 was directly correlated to cancer in fact was not, they were cancer patients 
who happened to be infected by COVID-19.   
 
In general, I feel that this article was good and worth indexing. 
 
Since I am not a biostatistician and this is a meta-analysis study using available data from other 
studies.  One thing you have to look for is the heterogeneity of the data used. The data have been 
analysed, and data heterogeneity is not significant (?), so the differences in the study variables are 
really due to the research hypothesis.   
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Dear reviewer, 
 
Thank you for the review that had been given to this meta-analysis article. We will 
immediately improve some of the points that have been described by reviewer as follows. 
 
The first is related to the title, which was originally "Prevalence and Characteristics of Cancer 
Patients with COVID-19" to "The Prevalence of COVID-19 in Cancer Patients and Their 
Characteristics". Indeed, our current title may imply the assumption that COVID-19 infection 
may cause cancer. Therefore, based on suggestions and reviews from reviewer, we made 
the decision to change the title to "Prevalence of Cancer as a Comorbid in COVID-19 
Patients and Their Characteristics". In our opinion, as the authors, the title "COVID-19 
Prevalence in Cancer Patients" does not really suitable with the results of the study because 
the results and sources of the studies used is the prevalence of cancer as a comorbid in 
COVID-19 patients, which affects the severity of the patients' COVID-19 conditions. 
 
Then, regarding the heterogeneity and significance of each data, we have conducted 
heterogeneity and significance tests for each meta-analytical calculation and studies 
included in this article. In each meta-analysis calculation and included studies, we use the p-
value test, Z-score test, and also the I2 test with the results showing heterogeneous and 
significant, which we have included the results in the discussions column and can also be 
seen directly in the meta-analysis calculation figure at the bottom left. 
 
Thank you for the time and thoughts that have been given by reviewer to review this article. 
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