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ABSTRACT
Background The COVID- 19 has caused significant 
mortality and morbidity across the globe. Patients 
with cancer are especially vulnerable given their 
immunocompromised state. We aimed to determine the 
proportion of COVID- 19 patients with cancer, their severity 
and mortality outcomes through a systematic review and 
meta- analysis (MA).
Methods Systematic review was performed through 
online databases, PubMed, Medline and Google Scholar, 
with keywords listed in the Methods section (1 November 
2019–31 December 2020). Studies with clinical outcomes 
of at least 10 COVID- 19 patients and at least one with a 
diagnosis of cancer were included. The studies for MA 
were assessed with PRISMA guidelines and appraised 
with Newcastle- Ottawa Scale. The data were pooled using 
a random- effects model using STATA software. The main 
outcomes were planned before data collection, including 
proportion of patients with cancer among COVID- 19 
populations, relative risk (RR) of severe outcomes and 
death of patients with cancer compared with general 
COVID- 19 patients.
Results We identified 57 case series (63 413 patients), 
with 230 patients with cancer with individual patient 
data (IPD). We found that the pooled proportion of cancer 
among COVID- 19 patients was 0.04 (95% CI 0.03 to 
0.05, I2=97.69%, p<0.001). The pooled RR of death was 
1.44 (95% CI 1.19 to 1.76) between patients with cancer 
and the general population with COVID- 19 infection. The 
pooled RR of severe outcome was 1.49 (95% CI 1.18 to 
1.87) between cancer and general COVID- 19 patients. The 
presence of lung cancer and stage IV cancer did not result 
in significantly increased RR of severe outcome. Among 
the available IPD, only age and gender were associated 
with severe outcomes.
Conclusion Patients with cancer were at a higher risk of 
severe and death outcomes from COVID- 19 infection as 
compared with general COVID- 19 populations. Limitations 
of this study include publication bias. A collaborative effort 
is required for a more complete database.

BACKGROUND
The COVID- 19 pandemic, since its emer-
gence in December 2019, has caused signifi-
cant mortality and morbidity across the globe. 
In early 2021, more than 100 million people 

had been infected with more than 2 000 000 
deaths. It has disrupted many aspects of 
healthcare delivery and overwhelmed many 
hospitals and their intensive care resources.

Patients with cancer are an at- risk popula-
tion as they are generally older, immunocom-
promised and have multiple comorbidities. 
However, the outcomes of patients with cancer 
with COVID- 19 remains conflicted despite 
multiple cohort studies and meta- analyses. 
A multicentre study of 105 patients with 
cancer in China suggested that patients with 
cancer with COVID- 19 infection had higher 
risk of severe disease outcomes as compared 
with 536 age- matched non- cancer patients.1 
Another study from the Chinese Centre 
for Disease Control and Prevention Group 
reported a case fatality rate (CFR) of 2.3% 
(1023/44672) among confirmed COVID- 19 
cases and a more than double CFR of 5.6% 
(6/107) among the patients with cancer with 
COVID- 19.2 In contrast, a database report 
of 5688 COVID- 19 positive patients from a 
tertiary hospital in New York found no signif-
icant difference in risk of death between 

Strengths and limitations of this study

 ► Largest meta- analysis on cancer and COVID- 19 to 
date.

 ► Specific objectives looking at proportion of patients 
with cancer among COVID- 19 cases reported, with 
severity and mortality outcomes presented as rela-
tive risk against general population with COVID- 19.

 ► Detailed cancer cohorts presented with breakdown 
of tumour types, recent systemic anticancer therapy 
and other characteristics, with analysis of patients 
with lung cancer versus non- lung cancer and stage 
IV versus non- stage IV patients.

 ► Limitations include publication biases and incom-
plete reporting of mortality outcomes by selected 
papers.

 ► Lack of stratification for age and comorbidities for 
specific analysis due to limited clinical data.
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cancer and non- cancer patients (RR 1.15, 95% CI 0.84 
to 1.57) although there was an increased risk of intuba-
tion among patients with cancer (RR 1.89, 95% CI 1.37 
to 2.61),3 and other cross- sectional studies also showed 
similar risk of morbidity and mortality as the general 
population4 5 though with a small number of patients. A 
few meta- analyses had recently addressed this as well and 
found that there was increased risk of severe COVID- 19 
infection among patients with cancer on active oncolog-
ical treatment,6 especially chemotherapy.7

Hence, we aimed to review the current literature and 
to determine first the proportion of patients with cancer 
among the reported COVID- 19 cases, second whether 
patients with cancer with COVID- 19 had more severe 
outcomes and higher mortality compared with the 
general population and lastly, if there were any specific 
characteristics of patients with cancer that were associ-
ated with an increased risk of severe COVID- 19 infection.

METHODS
Search methods and study selection
A systematic search of the literature was conducted to iden-
tify studies that include patients with cancer with COVID- 19 
infection. The investigators searched biomedical databases 
including PubMed, Medline and Google Scholar using the 
terms COVID- 19, coronavirus, nCoV, SARS- CoV- 2, char-
acteristics, comorbidity, mortality, death, risk, oncology, 
cancer, malignancy, neoplasm, tumor, tumour, and carci-
noma (online supplemental appendix 1). The search was 
conducted on 29 January 2021 for a search period from 1 
November 2019 to 31 December 2020. The references of 
relevant meta- analysis (MA) and published reviewers were 
searched for additional eligible studies. The articles included 
met the following criteria: (1) COVID- 19 diagnosis should 
be confirmed by real time PCR, or based on 2019 Novel 
COVID- 19 Diagnostic criteria, if applicable (online supple-
mental appendix 1), (2) studies should contain clinical data 
of at least ten COVID- 19 patients with at least one patient 
with a diagnosis of cancer (including haematological malig-
nancies), (3) severity outcomes (defined as hypoxaemia, 
admission to intensive care unit (ICU), and/or mechanical 
ventilation) and/or death outcomes should be presented 
and (4) studies should be available in English and full text. 
Exclusion criteria included studies that reported only specific 
patient populations, that is, intensive care setting, paediatric 
population or single tumour type cohorts. Studies published 
online ahead of print and selected preprint papers were 
included at the discretion of the authors. For the pooled 
analysis on severity and death outcomes of cancer and 
general COVID- 19 patients, we mandated that the studies 
included at least 10 patients with cancer.

The literature search and study selection were performed 
independently by three of the authors (SH, QZ and VSY), 
and discrepancies were resolved by consensus. The study 
followed the Preferred Reporting Items for Systematic 
Reviews and Meta- analyses (PRISMA) guidelines (online 
supplemental appendix 1).

Data extraction
Two investigators (SH and VSY) independently graded the 
studies based on Newcastle- Ottawa Scale (NOS) for assessing 
the quality of non- randomised studies and discrepancies 
were resolved by consensus (online supplemental appendix 
2). Data extraction was performed by SH, and the param-
eters extracted included the location (hospital and city) of 
the study, type of study, number of patients, demographics 
including median or mean age, gender, proportion of 
patient with comorbidities including cancer, and the clin-
ical outcomes of severe disease and death (of patients with 
cancer and overall COVID- 19 population) were collected for 
the available studies.

Statistical analysis
All statistical analyses were performed using the STATA V.15 
software. MA using random- effects models was performed to 
analyse the pooled proportion of cancer among COVID- 19 
patients. The included studies were stratified into subgroups 
by region (within Hubei Province, China vs outside Hubei 
Province, including other countries), median/mean 
age (above or equal to vs below 60 years old) and gender 
(proportion of male more than or equal to 60% vs less than 
60% in population). We further analysed the pooled rela-
tive risks (RR) of severe COVID- 19 infection outcomes and 
related deaths for patients with cancer with COVID- 19 versus 
the general population with COVID- 19. The subgroup of 
lung cancer and stage IV patients were also evaluated for RR 
of severe COVID- 19 infection outcomes. The results were 
presented as proportions (decimal) with 95% CI. Heteroge-
neity between studies was analysed by the I2 statistics, where 
I2 >50% was considered moderate heterogeneity and χ2 
p<0.05 was considered statistically significant. χ2 tests were 
performed to look for associations between patient with 
cancer characteristics (age, gender, lung cancers, stage IV 
cancers, comorbidities and recent systemic therapy) and 
severe COVID- 19 outcomes in the individual patient data 
(IPD).

Patient and public involvement
The research question was formed based on the urgent need 
to understand the effect of COVID- 19 on patients with cancer 
and to address the clinical decisions that follows this under-
standing. No patient was directly involved in this systematic 
review and MA. We would like to thank the authors and also 
the patients that were involved in the publications that we 
had included in our MA.

RESULTS
Eligible studies and characteristics
We identified 3083 relevant publications after literature 
search and review. Additional studies were identified from 
the references of published meta- analyses. After screening 
and eligibility assessment, we included in our MA a total 
of 57 case series involving 63 413 patients (figure 1; online 
supplemental appendix 2; table 1). Studies that did not 
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meet the MA criteria were summarised in online supple-
mental appendix 2; table 2.

Among the 57 studies, 37 studies were from public 
hospitals in China (24 from Hubei province) with the 
rest from worldwide (USA, Canada and Spain in CCC19 
study) (1), Europe (1), Korea (1), Iran (1), France (1), 
Spain (1), Italy (2), UK (3) and USA (9) (table 1). Most 
studies were retrospective cohort studies and a few obser-
vational cross- sectional studies. The quality of all the 
included studies ranged from 6 to 8 (out of 9) using the 
NOS (online supplemental table 3). Among the 57 case 
series, 13 contained detailed descriptions of COVID- 19 
patients with cancer (table 2). Only five studies provided 
detailed IPD (online supplemental appendix 3; table 
1). Forty- seven studies were used for proportion anal-
yses for cancer diagnoses among COVID- 19 patients. 
For the pooled analysis on RR of severe outcomes 
among cancer COVID- 19 patients, we identified 10 
case series that contained severity data, and 7 studies 
that contained mortality data for analysis (studies with 

at least 10 patients with cancer). Five studies contained 
severity outcomes of lung cancer versus other patients 
with cancer with COVID- 19 infection, and four studies 
contained severity outcomes of patients with stage IV vs 
non- stage IV cancer.

Overall, there were more males than females affected, 
with a median age above 60 in all case series. This median 
age was notably higher than the non- cancer populations 
reported in previous studies.8 Severe COVID- 19 disease 
among patients with cancer ranged from 9% to 54% in 13 
eligible studies (table 2). Overall, 230 patients from five 
case series were identified with oncological history, stage, 
recent treatment history and clinical outcomes (online 
supplemental appendix 3; table 1). However, among 
these patients, there was inconsistent reporting in those 
on active systemic chemotherapy and some clinical data 
on stage of cancer were missing, limiting the usefulness 
of the dataset in predicting the outcomes of COVID- 19 in 
patients with active cancer.

Figure 1 Flow chart of study identification and exclusion for data analysis.
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Proportion of cancer diagnoses
The overall pooled proportion of cancer diagnoses 
among COVID- 19 patients from 47 studies was 0.04 (95% 
CI 0.03 to 0.05) with significant heterogeneity among the 
included studies, I2=97.69%, χ2 p≤0.001 (figure 2). The 
proportion of patients with cancer was significantly lower 
in the studies with median or mean age less than 60 years, 
at 0.03 (95% CI 0.02 to 0.03) compared with 0.07 (95% CI 
0.05 to 0.09) for studies with median or mean age above 
or equal 60 years (figure 3). The proportion of cancer was 
higher in the studies with male predominance (more than 
or at least 60% population being male), at 0.05 (95% CI 
0.02 to 0.07) than studies with less than 60% population 
being male, at 0.03 (95% CI 0.02 to 0.05; figure 4). The 
proportion of cancer in Hubei province was 0.03 (95% CI 
0.02 to 0.05) and outside Hubei province 0.04 (95% CI 
0.02 to 0.04; online supplemental appendix 3; figure 1).

Mortality outcomes of patients with cancer with COVID-19
Overall, the mortality rates of patients with cancer with 
COVID- 19 infection ranged widely from 5.9% to 50% 
across 20 studies (table 3). The pooled RR of death was 
significantly higher in cancer patients with COVID- 19 

infection than in the general population with COVID- 19 
infection based on seven studies as shown in table 3 
(RR 1.41; 95% CI 1.15 to 1.73), I2=26.2%, χ2 p=0.229 
(figure 5A). The pooled mortality rate was estimated at 
0.22 (95% CI 0.21 to 0.33) among patients with cancer 
with COVID- 19, which was significantly higher than that 
of the overall COVID- 19 patients, at 0.09 (95% CI 0.07 to 
0.11; online supplemental appendix 3; figure 2A–C).

Severity outcomes of patients with cancer with COVID-19
Further analyses were conducted for the 10 case series 
with available severity outcomes for both cancer and 
general COVID- 19 patient cohorts. We found that 
patients with cancer had higher risk of severe COVID- 19 
outcomes compared with the general COVID- 19 popu-
lation, with a pooled RR of 1.49 (95% CI 1.18 to 1.87) 
and substantial heterogeneity, I2=66.7%, χ2 p=0.001 
(figure 5B). Also, we noted that the pooled proportion 
of severe outcomes in patients with cancer was 0.42 (95% 
CI 0.30 to 0.54), which was higher than the proportion of 
severe cases of all COVID- 19 patients at 0.27 (95% CI 0.21 

Figure 2 Random effects pooled proportion of patients 
with cancer among patients diagnosed with COVID- 19. 10 
papers were excluded in the proportion calculations (did not 
represent overall COVID- 19 populations).

Figure 3 Random effects pooled proportion of patients 
with cancer among total patients diagnosed with COVID- 19 
(subgroup by median/mean age ≥60 vs <60 years).

https://dx.doi.org/10.1136/bmjopen-2020-044661
https://dx.doi.org/10.1136/bmjopen-2020-044661
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to 0.33; online supplemental appendix 3; figure 3A–C). 
There was no statistically significant difference in RR of 
severe outcomes between those patients (available data 
from five studies identified) with lung cancers vs non 
lung cancers (RR at 1.46; 95% CI 1.84 to 2.52, I2=48.1%, 
χ2 p=0.7; figure 6A). There was no statistically significant 
difference in RR of severe outcomes between stage IV vs 
non stage IV cancers from four studies identified (RR 
1.48; 95% CI 0.89 to 2.47; figure 6B, online supplemental 
figure 4).

The severe outcomes of COVID- 19 in patients with 
cancer was also analysed from the available 230 IPD and 
summarised in online supplemental table 1. Only patient 
age and gender appeared to be significantly associated 
with severity outcomes by χ2 test (online supplemental 
table 2).

DISCUSSION
We performed a systematic review and MA to elucidate the 
proportion of cancer diagnoses among COVID- 19 patients, 

and whether patients with cancer had more severe outcomes 
compared with the general population. We also looked at 
the patient characteristics that may be associated with severe 
clinical outcomes among these patients. To our knowl-
edge, this is the largest MA that directly addresses the clin-
ical outcomes of COVID- 19 patients with cancer, including 
the RR of severity and death as compared with general 
COVID- 19 patients.

First, we found that the pooled proportion of patients with 
cancer among COVID- 19 cases was 4%. This result was similar 
to the proportion rate from an earlier MA9 of 11 studies with 
a proportion of 2%, but higher than the 0.2% described 
by the Chinese Centre for Disease Control and Prevention 
Group.2 We found that the cancer proportion was higher 
among older patients and in male patients with COVID- 19. 
In the subsequent IPD analysis, it was also advanced age and 
male gender that were significantly associated with severity of 
COVID- 19 infection. We also noted that the cancer propor-
tion among the COVID- 19 case series from Hubei province 
was 3% (online supplemental appendix 3; figure 1), which 
was higher than the estimated cancer prevalence of 0.45% 
in the region.10 However, cancer proportion can vary across 
geographical locations and specialist medical centres.

We have shown that COVID- 19 patients with cancer had 
significantly more severe outcomes compared with the 
general COVID- 19 patients, with a pooled RR of 1.49 (95% 
CI 1.18 to 1.87, p=0.001). The pooled estimated proportion 
of severe COVID- 19 outcomes was higher among patients 
with cancer in our MA compared with the largest cancer 
cohort data (CCC19).11 Overall, the proportion of patients 
with cancer with severe COVID- 19 outcomes varied across 
studies but remained high, highlighting the vulnerability of 
patients with cancer to SARS- CoV- 2 infection.

We also observed that lung cancer was the most common 
cancer among those affected by COVID- 19 in Chinese studies 
(table 2) and this may be due to the fact that lung cancer is 
the most common cancer in China, rather than a direct rela-
tion to the risk of COVID- 19 infection.12 A few case series 
noted that patients with lung cancers had significantly worse 
outcomes compared with non- lung cancer cohorts,8 13 which 
was also supported by data from TERAVOLT,14 an interna-
tional database of thoracic cancers (not included in our MA 
as it is a single tumour registry). TERAVOLT demonstrated 
33% mortality and high morbidity among patients with 
thoracic malignancies, but with low ICU admission rates, 
presumably partly due to resource allocations and patient 
prognosis. However, in our MA, we did not find the RR of 
severity to be significant for lung cancers (vs other tumour 
types) or stage IV cancers (vs stage I–III) across four studies. 
This was also echoed by our IPD analysis, where lung cancer 
and the stage of cancer were not significantly associated with 
severe outcomes. This could reflect that lung cancer or stage 
IV cancer did not necessarily confer a higher risk of severe 
COVID- 19 infection, but given the small number of included 
studies for this part of the analysis, this conclusion should be 
cautiously interpreted.

Separately, haematological cancers also showed severe 
outcomes with high mortality rates in multiple cohort 

Figure 4 Random effects pooled proportion of patients 
with cancer among total patients diagnosed with COVID- 19 
(subgroup by male ≥60% or <60%).

https://dx.doi.org/10.1136/bmjopen-2020-044661
https://dx.doi.org/10.1136/bmjopen-2020-044661
https://dx.doi.org/10.1136/bmjopen-2020-044661
https://dx.doi.org/10.1136/bmjopen-2020-044661
https://dx.doi.org/10.1136/bmjopen-2020-044661
https://dx.doi.org/10.1136/bmjopen-2020-044661
https://dx.doi.org/10.1136/bmjopen-2020-044661
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studies.8 15 The available individual data in our study were 
not large enough to analyse the influence of modality of 
systemic treatment (targeted therapy, immunotherapy or 
chemotherapy), surgery or radiotherapy on the outcome 
of COVID- 19 infections. Recent studies did not consistently 
find active systemic therapy to be associated with risk of 
severe COVID- 19 infection16 though some studies suggest 
that patients on recent chemotherapy10 or immunotherapy8 
were at higher risk. These questions remain unanswered and 
require further collaborative efforts to identify risk factors 
of severe COVID- 19 infection among patients with cancer. 
One suggestion is to have standardised reporting format 
for cancer COVID- 19 cohorts including specific tumour 
type, stage, date of last chemotherapy or systemic treatment, 
comorbidities, active versus past cancer diagnosis and also 
the severity and mortality data for each subgroup.

Overall, the pooled RR of death among the patients 
with cancer was 1.41 (95% CI 1.15 to 1.73), compared with 
general COVID- 19 patients. However, pooled mortality risk 
of patients with cancer with COVID- 19 should be interpreted 
with caution due to the limited sample size. Some case series 
also had patients who remained hospitalised or with incom-
plete patient outcome at the time of reporting. CFR were 
lower at 5.6% among cancer COVID- 19 patients in a large 
Chinese report2 and 11.1% from a tertiary centre in New 
York, USA.3 Notably, among selected COVID- 19 mortality 
reports from Italy and USA, around 20%–30% of deaths had 
a history of cancer.17 18 We would encourage mortality data 

to be taken from database reports instead of small case series 
from single centres.

In light of the severity of COVID- 19 in patients with cancer-
patients with cancer, efforts should be undertaken to reduce 
nosocomial exposure in patients with cancer, as nosoco-
mial infections may contribute to incidence of COVID- 19 
in oncology patients.19 The decision to attend clinics and 
continue non- urgent systemic therapy should be made judi-
ciously, especially in regions with high burden of disease trans-
mission. This has been echoed by various oncology bodies, 
including American Society of Clinical Oncology and Euro-
pean Society of Medical Oncology.20 Given the higher risk of 
severe outcomes and mortality among patients with cancer, it 
is important that patients with cancer with COVID- 19 infection 
should be monitored closely and decisions for ICU support 
discussed early. ICU outcomes should also be an important 
question for future retrospective studies in view of the ethical 
and clinical considerations of putting patients with advanced 
cancer on mechanical ventilation, especially in countries with 
significant outbreak and limited ICU resources. In light of the 
recent advances in COVID- 19 vaccine efforts, another area of 
active discussion is that of the risk and benefit of vaccination 
for patients with cancer, especially those who are deemed to 
be significantly immunocompromised. Our data shows that 
there is risk of severe COVID- 19 infection and risk of death 
among patients with cancer compared with general popula-
tion. Hence, this factor should be strongly considered in the 
individualised decision for vaccination.

Table 3 Mortality rate among patients with cancer diagnosed with COVID- 19 infection*

Case series
Death/cancer 
population

Mortality rate in 
cancer cohorts (%)

Death/total COVID- 19 
population

Mortality rate in 
general COVID- 19 
cohorts (%)

Relative risk of death 
(95% CI)

Liang et al10 9/18 50.0 N.A N.A. N.A

Zhang et al13 8/28 28.6 N.A N.A N.A

Yu et al19 3/12 25 N.A N.A N.A

Ma et al53 5/37 13.5 N.A N.A. N.A

Zhang et al73 18/67 26.9 N.A N.A N.A

Dai et al8 12/105 11.4 N.A N.A N.A

Kuderer et al11 121/928 13.0 N.A N.A N.A

Lee et al16 226/800 28.3 N.A N.A N.A

Robilotti et al60 51/423 12.1 N.A N.A N.A

Assaad et al32 30/302 9.9 N.A N.A N.A

Pinato et al59 299/890 33.6 N.A N.A N.A

Yang et al70 40/205 19.5 N.A N.A N.A

Yarza et al72 16/63 25.4 N.A N.A N.A

Benelli et al33 9/33 27.3 72/411 17.5 1.56 (0.86 to 2.82)

Mehta et al17 61/218 28.0 210/1308 16.1 1.74 (1.36 to 2.23)

Miyashita et al3 37/334 11.1 555/5688 9.8 1.14 (0.83 to 1.55)

Nikpouraghdam et al55 1/17 5.9 239/2964 8.1 0.73 (0.11 to 4.90)

Paranjpe et al57 24/64 37.5 310/1078 28.8 1.30 (0.94 to 1.81)

Tomlins et al64 3/20 15.0 20/95 21.1 0.71 (0.23 to 2.17)

Zhang et al74 4/12 33.3 47/315 14.9 2.23 (0.96 to 5.19)

*Only papers with at least 10 patients with cancer were included.
N.A, not available.
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The limitations of this MA include the heterogeneity and 
retrospective nature of the case studies, including reporting 
and selection biases. A few studies were reported from 
the same hospitals and hence there may be overlapping 
patients although efforts were taken to reduce this. During 
screening of papers by the authors, we have ensured that the 
analysed studies were not reported from the same hospital 
during the same period of admission (online supplemental 
appendix 2; table 1). The small numbers and incomplete 
death outcomes at the time of reporting also restricted our 
mortality analysis. Due to the limited clinical data, we could 
not adjust for co- morbidities and other characteristics that 
may contribute to severe disease. It should also be noted that 
severity outcomes were defined inconsistently across some 
studies but efforts were taken to indicate the different defini-
tions in table 1. Of note, some earlier studies also included 
clinically diagnosed COVID- 19 cases.

While we acknowledge other risk factors such as age,21–23 
gender,24 cardiovascular risk factors23 25 26 including 

diabetes mellitus27 28 and hypertension29 remain important 
in COVID- 19 infection, this is the largest MA to show that 
malignancy is also a significant risk factor for severe disease 
and mortality. However, we did not identify other tumour 
or treatment- related factors associated with severe outcomes 
among patients with cancer with COVID- 19. We also did not 
stratify for gender, age and comorbidities in our analysis due 
to limited available data for pooled analysis on severity and 
mortality. As more data becomes available in the literature, 
further analyses may be performed to discern the clinical 
outcomes of patients with cancer with COVID- 19 infection, 
with specific attention to underlying lung cancers, haemato-
logical cancers and the effects of various systemic therapies 
or other treatment modalities. CCC19, UKCCMP (Corona-
virus Cancer Monitoring Project UK) and TERAVOLT are 
some examples of collaborative efforts on the outcomes of 
patients with cancer with COVID- 19 infection, though a 
limitation is that there is a lack of comparison against general 
population. Information on COVID- 19 patients with cancer 
should also be collected in more detail and with consistency 
across studies, to allow further meta- analyses to ascertain the 
outcomes of patients with cancer with COVID- 19 infection.

Figure 5 (A) Random effects pooled relative risk (RR) of 
death for cancer COVID- 19 patients versus total population 
of COVID- 19 patients. (B) Random effects pooled RR for 
severe outcome of cancer COVID- 19 patients versus total 
population of COVID- 19 patients.

Figure 6 (A) Random effects pooled relative risk (RR) for 
severe outcome of lung cancer versus other patients with 
cancer infected with COVID- 19. (B) Random effects pooled 
RR for severe outcome of patients with stage IV cancer vs 
non- stage IV cancer infected with COVID- 19.

https://dx.doi.org/10.1136/bmjopen-2020-044661
https://dx.doi.org/10.1136/bmjopen-2020-044661
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CONCLUSION
Given that COVID- 19 may persist in the foreseeable future, it 
is imperative to continue active research and data collection 
on the effect of SARS- CoV- 2 on oncology patients. Due to 
the clinical burden of their disease, oncology patients will 
continue to require systemic chemotherapy and urgent care 
at medical centres.30 As such, treating physicians need to be 
able to make more discerning decisions on the choice of 
systemic treatment and escalation of care.

Overall, we found through MA that the severity and 
mortality rates of COVID- 19 in patients with cancer were 
higher than that in the general population. However, 
the dataset remains small and should be interpreted with 
caution. We hope that with collaborative efforts, comprehen-
sive patient outcomes of COVID- 19 patients, and specifically, 
of patients with cancer, can be collated to better understand 
the disease trajectory and outcomes of COVID- 19.
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