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Abstract
BACKGROUND 
The World Health Organization (WHO) on March 11, 2020, had declared the 
novel coronavirus disease 2019 (COVID-19) outbreak a global pandemic. The 
COVID-19 infection continues to be a pandemic and is currently causing 
overwhelming challenges to healthcare across the nations. Cancer patients 
represent a unique population vulnerable to COVID-19 infection due to their 
advanced age, intrinsic frailty, medical comorbidities, immunosuppression, and 
frequent health care visits for their underlying disease. Robust analysis of COVID-
19 infection among cancer patients is crucial to aid in the optimal management of 
these patients.

AIM 
To identify contributors of worse outcomes in patients with malignancy and 
COVID-19 and to describe the role of critical care.

METHODS 
In this review, we summarized the information from seminal articles on the 
presentation and management of patients with COVID-19 and malignancy that 
were published before December 10, 2020. We searched the Pub Med and Medline 
database for “COVID-19” and “Cancer”, “Malignancy”. Studies published in 
English, including adults with malignancy and COVID-19 infection, were eligible 
to be included in this review. Studies on patients that provided details on 
malignancy, clinical presentation, management, and outcome were included. 
Various details of malignancy that were included are the site of cancer, histopath-
ological type, stage, chemotherapy, and immunotherapy. Details of COVID-19 
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infection that were obtained are clinical presentation, the modality of testing, 
imaging, management, and outcome. Critical care details that were obtained were 
the type of the organ dysfunction and the requirement of organ support measures, 
requirement of noninvasive, invasive ventilation, management of vasopressor 
support, and outcome. Articles that did not have patient details, opinions, letters, 
and articles not published in English were excluded. All articles were reviewed by 
2 independent clinicians. Articles were screened for the above terminologies by 
independent clinicians.

RESULTS 
We identified two thousand one hundred eighty-six articles, among which fifty-
five were studies that had included patient details pertaining to COVID-19 and 
cancer (Figure 1). Among these, eighteen studies were eligible and were included 
in this review as shown in Table 1. A total of 5199 cancer patients were reported. 
The mean age of patients across all the studies was 64.3 years with male predom-
inance was noted in 12 studies. The clinical presentation and diagnosis of these 
patients were similar to the general population. Most commonly reported 
malignancies with COVID-19 infection were hematological in 44% of patients, 
followed by thoracic malignancy in 11% of patients. The mean number of cancer 
patients with COVID-19 requiring critical care was 16%. The mean mortality 
reported was 27.4%. Among the studies that reported the presence of organ 
dysfunction, respiratory failure was reported in 52% of patients, of which 11.7% 
required mechanical ventilation. 72% of COVID-19 cancer patients required 
hospitalization across all the studies. The factors which are associated with the 
worse outcome from COVID-19 infections among the cancer patients were male 
gender, age ≥ 65 years, presence of higher comorbidity burden based on Charlson 
comorbidity index and cumulative illness reporting scale > 6, and smoking 
history.

CONCLUSION 
The majority of the cancer patients required intensive care due to respiratory 
failure and the need for mechanical ventilation. Appropriate contingency 
planning for these patients in terms of goals of care and judicious resource 
allocation in the resource-poor regions is the key. The factors associated with 
worse outcomes from COVID-19 infections were independent of oncological 
features such as tumor stage, disease status, or current provision of active 
anticancer therapy and it could be continued with caution.

Key Words: COVID-19; Cancer; Critical care; Mortality; Pandemic

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Based on the analyses of 18 studies from major national and international 
cancer registries, it is evident that among symptomatic coronavirus disease 2019 
(COVID-19) cancer patients, approximately one in six patients required intensive level 
of care, and one in four patients had a fatal outcome. It is crucial to identify factors 
associated with the worse outcome as it helps to provide prognostic enrichment while 
discussing the goals of care in this specific patient population. Appropriate contingency 
planning for these patients in terms of goals of care and judicious resource allocation in 
the resource-poor regions is the key. Later studies showed an absence of association 
between mortality from COVID-19 infection and active cytotoxic or noncytotoxic 
chemotherapy and it could be continued with caution.
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INTRODUCTION
The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection causes a 
wide range of illnesses ranging from mild flu-like symptoms to severe respiratory 
failure leading to death. The novel coronavirus disease 2019 (COVID-19) infection 
continues to be a pandemic and is currently causing overwhelming challenges to 
healthcare across the nations. As of December 28th, more than 80 million cases have 
been diagnosed worldwide with 18 million cases reported from the United States of 
America[1]. Cancer patients represent a uniquely vulnerable population due to their 
advanced age, intrinsic frailty, medical comorbidities, immunosuppression, and 
frequent health care visits for their underlying disease. Existing data suggest that 
patients with hematological malignancies are more susceptible to SARS-CoV-2 
infection[2-5]. The literature on COVID-19 infection in patients with cancer is limited. 
Robust analysis of outcomes of COVID-19 disease among cancer patients is crucial to 
aid in the optimal management of these patients during this continuously evolving 
pandemic. The impact of medical management, the role of critical care, and the 
multidisciplinary approach in treating patients with malignancy and COVID-19 
infection are mostly unknown. In this review, we aimed to study the important 
epidemiological parameters and predictors of the requirement of acute critical care in 
patients with malignancy and COVID-19. We also aimed to study the various 
outcomes as reported in the literature in this subgroup of patients.

MATERIALS AND METHODS
In this review, we summarized the information from seminal articles on the 
presentation and management of patients with COVID-19 and malignancy that were 
published before December 10, 2020. We searched the Pub Med and, Medline database 
for “COVID-19” and “Cancer”, “Malignancy”. Studies published in English, including 
adults with malignancy and COVID-19 infection, were eligible to be included in this 
review. Studies on patients that provided details on malignancy, clinical presentation, 
management, and outcome were included. Various details of malignancy that were 
included are the site of cancer, histopathological type, stage, chemotherapy, and 
immunotherapy. Details of COVID-19 infection that were obtained are clinical 
presentation, the modality of testing, imaging, management, and outcome. Critical 
care details that were obtained were the type of the organ dysfunction and the 
requirement of organ support measures, requirement of noninvasive, invasive 
ventilation, management of vasopressor support, and outcome. Articles that did not 
have patient details, opinions, letters, and articles not published in English were 
excluded. All articles were reviewed by 2 independent clinicians. Articles were 
screened for the above terminologies by independent clinicians.

RESULTS
Studies from major national and international cancer registries and large single-center 
retrospective studies were included and interpreted. We identified two thousand one 
hundred eighty-six articles, among which fifty-five were studies that had included 
patient details on COVID-19 and cancer (Figure 1). Among these, eighteen studies 
were eligible and were included in this review as shown in Table 1. Eight of these 
studies were prospective in nature. These studies included patients from around 
eleven countries, from all over the world and five of these studies were multinational 
as shown in Figure 2. A total of five thousand one hundred ninety-nine patients were 
reported in the above studies. The mean age of patients across all the studies was 64.3 
years. Male predominance among the study participants was noted in twelve (67%) 
studies.

The four most common presenting symptoms of COVID-19 were fever (64%), cough 
(61%), fatigue or malaise (43%), and dyspnea (41%) and were similar to the general 
population[6]. The diagnosis was uniformly established with reverse transcriptase-
polymerase chain reaction and/or radiological finding suggestive of COVID-19 
infection (100%)[7,8]. However, the diagnosis which was solely based on the clinical 
symptoms were excluded in these studies due to the high risk of bias. Most commonly 
reported malignancies with COVID-19 infection were hematological in 44% of 
patients, followed by thoracic in 11%, gastrointestinal, and breast cancer 10% each 
(Figure 3).
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Table 1 Study demographic details

Ref. Country Study type Mean 
age (yr) Gender COVID-19 

diagnosis
No. of 
patients

ICU 
admission 
rates1 

Mortality 
rates1

Garassino et al[13] 
(TERAVOLT)

Multinational (8 
countries)

Observational-cross 
sectional 

68 M: 141 
(70%); F: 59 
(30%)

RT-PCR, or 
imaging 

200 13 (9%) 33%

Passamonti et al[2] Italy Retrospective 66.8 M: 340 
(63%); F: 196 
(37%)

RT-PCR 536 82 (15%) 37%

García-Suárez et al
[3]

Spain Prospective 
observational cohort 
study 

72 M: 413 
(60%); F: 277 
(40)

RT-PCR 697 55 (8%) 33%

Lee et al[8] 

(UKCCMP)

United Kingdom Prospective- 
observational 

69 M: 449 
(56%); F:349 
(44%)

RT -PCR 800 53 (7%) 28%

Mato et al[9] United States and 
Europe 

Retrospective cohort 70.5 M: 125 
(63%); F: 73 
(37%)

RT-PCR 198 70 (35%) 33%

Fürstenau et al[5] Europe and Israel Randomized control 
trial 

61 M: 4 (57%); 
F:3 (43%)

RT-PCR 7 2 (29%) 29%

He et al[4] China Case control study 35 M: 7 (56%); 
F: 6 (44%)

RT-PCR or 
imaging 

13 NA 61%

Fattizzo et al[30] Italy Case series 77 M: 10 (63%); 
F: 6 (37%)

RT-PCR 16 2 (12%) 31%

de Joode et al[14] Netherlands Observational 
cohort study

70 M: 187 
(53%); F: 164 
(47%)

RT-PCR or 
imaging 

351 NA 32%

Pinato et al[24] Europe, United 
Kingdom, Italy, 
Spain

Retrospective 
observational 

69.3 M: 127 
(62%); F:77 
(38%)

RT-PCR 204 36 (18%) 29%

Kuderer et al[6] 
(CCC19)

United States, 
Canada, Spain

Retrospective 66 M: 468 
(50%); F: 460 
(50%)

RT-PCR 928 132 (14%) 13%

Robilotti et al[21] United Sates Retrospective NA M: 212 
(50%); F: 211 
(50%)

RT-PCR 423 NA 12%

Ramaswamy et al
[11]

India Prospective 
observational

42 M: 124 
(54%); F: 106 
(46%)

RT-PCR 230 8 (3%) 10%

Nichetti et al[12] Italy Prospective 
observational 

61 M: 4 (36%); 
F: 7 (64%)

RT-PCR 11 1 (9%) 55%

Kuderer et al[6] Canada Prospective 
observational

73 M: 127 
(50%); F: 150 
(50%)

RT-PCR 252 71 (28%) 13%

Lara et al[17] United States Retrospective 64 F: 121 (100%) RT-PCR 121 20 (16%) 14%

Zhang et al[16] China Retrospective 66 M: 60 (56%); 
F: 47 (44%) 

RT-PCR or 
imaging 

107 NA 22%

Dai et al[15] China Case control study 64 M: 57 (55%); 
F: 48 (46%)

RT-PCR or 
imaging

105 20 (19%) 11%

1Percentage in decimals were rounded to the nearest whole number. RT-PCR: Reverse transcriptase polymerase chain reaction; M: Male; F: Female; 
UKCCMP: The United Kingdom Coronavirus Cancer Monitoring Project; CCC19: Coronavirus disease 2019 and Cancer Consortium; COVID-19: 
Coronavirus disease 2019; ICU: Intensive care unit; NA: Not available.

Fourteen (78%) studies reported the requirement of inpatient critical care 
management among patients and all of these studies reported mortality (100%). The 
mean number of cancer patients with COVID-19 requiring critical care was 16% with 
the minimum and maximum being 3% and 35% respectively. The mean mortality 
reported was 27.4%, with the minimum and maximum being 10% and 61.5% 
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Figure 1 PRISMA diagram showing the details of the study.

Figure 2 Showing the geographical distribution of reporting of cancer and coronavirus disease 2019 coinfection. COVID-19: Coronavirus 
disease 2019.

respectively. The description of the various patterns of organ dysfunction was not 
uniform. The presence of acute hypoxic respiratory failure and requirement of 
mechanical ventilation was reported in 9 (50%) of the studies. Renal dysfunction, 
shock, and cardiac injury were reported in only 4 (22%), 2 (11%), 2 (11%) of the studies. 
Among the studies that reported the presence of organ dysfunction, respiratory failure 
was reported in 52% of patients, of which 11.7% required mechanical ventilation. The 
presence of renal dysfunction, shock, and cardiac injury was noted in 8%, 14.5%, and 
4.3% respectively. The requirement of hospitalization was reported in 9 (50%) of the 
studies, with around 72% of patients requiring hospitalization across all the studies. 
There were significant differences in the study design, data collection, and measured 
outcomes among the studies which made the comparison of data difficult.

DISCUSSION
In this review, we summarized the role of intensive care in patients with COVID-19 
and active malignancy. We identified that only very few studies discussed the medical 
management of sick patients with COVID-19 in the background of active malignancy. 
We identified that overall, 16% of COVID-19 cancer patients were admitted to the 
intensive care unit [the specific reasons for intensive care unit (ICU) admission were 



Ramasamy C et al. Critically Ill COVID-19 cancer patients

WJCC https://www.wjgnet.com 8446 October 6, 2021 Volume 9 Issue 28

Figure 3 Pie chart showing the reported coronavirus disease 2019 infections among various types of cancers.

not available due to lack of data granularity]. The commonest cause of admission to 
ICU was an acute hypoxemic respiratory failure which is also the cardinal presentation 
of a typical symptomatic COVID-19 patient[8,9]. The reported intensive care unit 
admission rates among COVID-19  patients with chronic lymphomatous leukemia was 
35 % which was higher than 7% and 14% reported by the United Kingdom Corona-
virus Cancer Monitoring Project (UKCCMP) and the COVID-19 and Cancer 
Consortium (CCC19) respectively[6,8,9]. The differences in the ICU admission rates 
among those patients may be multifactorial. These could be related to the intrinsic 
immune defect secondary to chronic lymphomatous leukemia, cultural and 
geographical differences in the practice and ICU admission criteria, and differences in 
the predisposing factors such as age and comorbidities. Most of the literature that we 
reviewed lacked detailed information about advance care directives. Variation of in-
hospital mortality and ICU mortality at least in part can be attributed to do-not-
intubate/do-not-resuscitate status for at least some of these patients.

COVID-19 and malignancy
The real burden of COVID-19 among cancer patients was unknown as the studies 
were done mostly in symptomatic patients requiring treatment. Asymptomatic cancer 
patients were not routinely tested for COVID-19 due to resource limitations during the 
initial phase of the pandemic. This is hypothesis-generating and further incites the 
discussion about how frequently should cancer patients be treated in the absence of 
symptoms if at all[10,11].

During the initial stages of the COVID-19 outbreak, due to the high risks of infection 
and limited medical resources, prioritization of certain anticancer treatments over 
others, temporary chemotherapy discontinuation was routinely practiced in Europe
[12]. Initial data showed that chemotherapy was associated with fatal outcomes from 
COVID-19 infections among the cancer patients but later this association was not 
confirmed by later studies from national registries[8,13,14]. The United Kingdom 
cancer registry reported that 172 patients (22% of analyzed subjects) received 
interruption In their anti-cancer treatment due to potential fear from immunosup-
pression. They found active chemotherapy has no significant impact on mortality from 
COVID -19 infection (27% mortality observed on active chemotherapy patients vs 29% 
on non-chemotherapy patients; P = 0.467) after adjusting for age, comorbidities[8]. The 
absence of association between mortality and active cytotoxic or noncytotoxic 
chemotherapy, recent surgery within 4 wk suggests curative surgical resection, 
adjuvant chemotherapy, and maintenance chemotherapy could be continued during 
the pandemic with extreme caution[15-17]. Randomized clinical trials are necessary to 
confirm this hypothesis.

Interestingly, it was reported that thoracic malignancy and chronic lymphomatous 
leukemia patients with COVID-19 treated with tyrosine kinase inhibitors were less 
likely to develop severe COVID-19 infection requiring hospitalization, the requirement 
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of oxygen support, and mechanical ventilation[9,13]. However, tyrosine kinase 
inhibitor does not appear to impact survival[9]. It is hypothesized that tyrosine kinase 
inhibitors modulate the immune response by blocking pro-inflammatory and 
chemoattractant cytokines in the lungs thereby mitigating hyperinflammatory 
immune response. Randomized clinical trials of tyrosine kinase inhibitor for the 
treatment of COVID-19 are ongoing and will provide more definitive evidence of the 
effect of these drugs in COVID-19 (NCT04375397 and NCT04380688)[9,18].

Role of critical care in patients with malignancy and COVID-19
Outcomes from SARS-CoV-2 are influenced by ceilings of medical care. In cancer 
patients, escalation beyond ward-based care requires careful case-by-case evaluation. 
The decision to provide organ support to acutely ill cancer patients is made even 
harder in the context of a global pandemic, where saturation of clinical services 
imposes an often difficult prioritization of critical care resources in favor of younger 
and less co-morbid critically ill patients[3,6,19].

Dutch Oncology COVID-19 Consortium (DOCC) encouraged early discussion of 
advanced care planning and treatment strategies (do not intubate) among the 
vulnerable populations during the ongoing pandemic. They reported more than 80% 
of patients who had fatal outcomes with COVID-19 had previously discussed with 
their care team regarding goals of care and had opted for non-heroic measures in acute 
decompensation from a respiratory failure point of view (do not intubate or do not 
resuscitate)[14]. In the Netherlands, based on DOCC registry, cancer patients with 
COVID-19 infections were mainly admitted to the intensive care unit solely for 
mechanical ventilation. They provided most of the supportive care other than the 
mechanical ventilation, outside the intensive care unit. Their mortality rate of 32.4% of 
analyzed patients was comparable to the other national registries[4,6,8,13].

COVID-19 and mortality
The overall reported mortality among the COVID-19 cancer patients ranges from 12% 
to 37% which is higher than the general population. UKCCMP, a registry spanning the 
United Kingdom reported a mortality rate of 28% based on the analysis of 800 cancer 
patients which was similar to the other European studies [teravolt study group (33%), 
Italian hematology alliance (37%) and Spain cancer registry (33%)][2,3,8,13]. Whereas 
the COVID-19 and CCC19, a multi-institution registry mainly from North America 
reported a mortality rate of 13% based on analysis of 928 patients[6]. This was similar 
to two single-center retrospective analyses from large healthcare systems in New York 
City, one at Mount Sinai (11%), another (12%) from analysis of 423 COVID-19 cancer 
patients at Memorial Sloan Kettering Cancer Center[20,21].

Overall, 7% to 35% of patients were treated in the intensive care unit. The mortality 
rates seen were as high as 50%[22]. The most common reported reason for the 
requirement of intensive care unit admission was acute hypoxic respiratory failure 
needing non-invasive or invasive mechanical ventilation[23]. The reason for intensive 
care unit admission was not included in most of the analyses and lack of granularity 
on the data point remains to be the constraint associated with retrospective studies
[24]. Information condensed in studies such as above and our extensive review helps 
to provide prognostic enrichment while discussing the goals of care in this specific 
patient population.

Contributors of worse outcome in patients with malignancy and COVID-19
The factors which are associated with the worse outcome from COVID-19 infections 
among the cancer patients were male gender, age ≥ 65 years, presence of higher 
comorbidity burden based on Charlson comorbidity index and cumulative illness 
reporting scale > 6, and smoking history (Figure 4). These factors are significantly 
associated with the patient’s mortality independent of oncological features such as 
tumor stage, disease status, or current provision of active anticancer therapy[14,24]. 
The higher levels of inflammatory markers such as CRP, D-dimer, ferritin, and procal-
citonin were associated with severe and critical COVID-19 infections[8,16].

Some of the observations reported in the studies have a biological basis in the 
pathogenesis of SARS-CoV-2 infection. Male gender and history of smoking are 
associated with the worse outcome from COVID-19 infection. In the general 
population, evidence regarding the history of smoking and the risk of COVID-19 
infection is equivocal[25,26]. Based on the previous human and animal studies, it has 
been reported that angiotensin-converting enzyme2 (ACE2) receptor expression is 
increased among smokers which facilitates the viral entry to cells. The angiotensin-
converting-enzyme 2 converts biologically active angiotensin II to angiotensin (1-9) 
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Figure 4 Contributors of worse outcome of among cancer patients with coronavirus disease 2019 infection. 1Higher levels of C-reactive protein, 
D-dimer, ferritin and procalcitonin.

thereby acting as a physiological counter renin-angiotensin-aldosterone system 
activation. The binding of the virus to the ACE2 receptor leads to its downregulation 
and reduced clearance of angiotensin II. It has been postulated that acute lung injury 
secondary to the viral infection could be due to increased levels of unbound 
angiotensin II and downregulation of ACE2[27].

The SARS-CoV-2 virus also depends on the proteolytic effects of transmembrane 
serine protease 2 (TMPRSS2)[28]. TMPRSS2 mediated cleavage of viral glycoprotein S 
results in the fusion of the virus with the host cell membrane. The alveolar expression 
of TMPRSS2 is androgen-dependent and prostate-specific[29]. The observed gender 
differences with a worse outcome of COVID-19 could be due to biological differences 
in the expression of the enzyme in addition to the difference in exposures to the virus 
(for example high-risk jobs, professional exposure, cigarette smoking).

Passamonti et al[2] and García-Suárez et al[3] based on the descriptive analysis 
reported that 50% to 62% of severe and critical COVID-19 infections among hemato-
logical cancer when compared to 26% to 43% among solid tumors vs 15% among non-
cancer. In their analysis, they found that non-survivors had significantly higher 
baseline D-dimer levels at disease onset than survivors (0.6 mg/L vs 1.3 mg/L, P = 
0.03).

Among the COVID-19 hematological malignancy patients, the lower levels of 
hemoglobin, lymphocyte, and platelet concentrations possibly due to the effect of 
hematologic therapies or attributable to COVID-19 infection itself which may predict 
worse outcomes[4].

Strengths and limitations
Our review is timely and has certain strengths such as; it included studies with 
patients having COVID-19 in the background of active malignancy from major 
national and international cancer registries. We also attempted to identify the 
predictors of morbidity, worse clinical outcomes, and the role of intensive care therapy 
in these patients.

At the same time, our study acknowledges several limitations. There are regional 
and geographical differences in the threshold for testing COVID-19 infection which 
may add to the selection bias of not testing the asymptomatic cancer patients. Studies 
included in this review were retrospective and lack overall granularity of information 
such as details on the severity of disease, details of malignancy, and details of medical 
treatment, details of comorbidities, drug interactions, and outcome. Details of COVID-
19 infection on the management of malignancy and vice versa were also not uniformly 
addressed. Details of treatment of COVID-19, duration of therapy, length of hospital 
stay, the long-term outcome were not uniformly available, especially at the beginning 
of the pandemic. Details of intensive care treatment including mode of ventilation, 
vasopressors of choice, renal replacement therapies, the role of sedatives and 
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paralytics on this subgroup of populations were also not discussed. Studies with larger 
sample size and longer-term follow-up are needed. These limitations may also serve as 
hypothesis-generating questions for future studies.

CONCLUSION
As COVID-19 infection continues to affect the outcome of patients with malignancy on 
treatment, treating physicians need to be aware of the potential differences and 
contributors to outcome in patients with malignancy and COVID-19. Patients with 
hematological cancer and lung cancer are more vulnerable to complications of COVID-
19 infections[13,14]. Superimposed bacterial infections seem to play an important role 
in outcomes among the hematological cancer population[4]. Limiting the exposure to 
novel coronavirus and prioritizing the vaccinations for these vulnerable populations 
should be considered. So far there is a paucity of focused data with regards to the 
efficacy and timing of vaccination among active cancer patients getting chemotherapy.

In this review, we identified that in the setting of active malignancy cytotoxic 
treatments can be continued with caution[8]. Interestingly, cancer patients treated with 
tyrosine kinase inhibitors were less likely to develop severe forms of COVID-19 
infection. Two randomized control trials are ongoing to provide more definitive 
evidence. Another interesting finding was that majority of the cancer patients required 
intensive care due to respiratory failure and the need for mechanical ventilation. 
Appropriate contingency planning for these patients in terms of goals of care and 
judicious resource allocation in the resource-poor regions is the key.

ARTICLE HIGHLIGHTS
Research background
Coronavirus disease 2019 (COVID-19) caused by severe acute respiratory syndrome-
coronavirus 2 has led to an unprecedented global public health crisis. Patients with 
cancers are particularly suspectable to morbidity and mortality from COVID-19 
infection due to their medical risk factors, immune dysfunction, and frequent health 
care visits for their underlying disease.

Research motivation
To analyze the characteristics of COVID-19 infection among cancer patients which 
would help treating physicians in optimal management of COVID-19 cancer patients.

Research objectives
In this review article, authors intend to describe the role of critical care in COVID-19 
cancer patients and to analyze the various factors which determine the outcome in 
patients with malignancy and COVID-19.

Research methods
Authors searched the PubMed and, Medline database for “COVID-19” and “Cancer”, 
“Malignancy”. Studies published in English, including adults with malignancy and 
COVID-19 infection, were eligible to be included in this review. We identified two 
thousand one hundred eighty-six articles, among which eighteen studies were eligible 
and were included in this review.

Research results
A total of 5199 cancer patients were reported. Male predominance was noted in 12 
studies. Most reported malignancies with COVID-19 infection were hematological in 
44% of patients, followed by thoracic malignancy in 11% of patients. The mean 
number of cancer patients with COVID-19 requiring critical care was 16%. The mean 
mortality reported was 27.4%. 72% of COVID-19 cancer patients required hospital-
ization across all the studies. Majority of the cancer patients required intensive care 
due to respiratory failure and the need for mechanical ventilation. Male gender, age ≥ 
65 years, presence of higher comorbidity burden and smoking history are associated 
with the worse outcome from COVID-19 infections among the cancer patients. These 
factors are significantly associated with the patient’s worse outcome independent of 
oncological features such as tumor stage, disease status, or current provision of active 
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anticancer therapy.

Research conclusions
Among symptomatic COVID-19 cancer patients, approximately one in six patients 
required intensive level of care, and one in four patients had a fatal outcome. It is 
crucial to identify factors associated with the worse outcome as it helps to provide 
prognostic enrichment while discussing the goals of care in this specific patient 
population. Appropriate contingency planning for these patients in terms of goals of 
care and judicious resource allocation in the resource-poor regions is the key.

Research perspectives
In this review, we identified that in the setting of active malignancy cytotoxic 
treatments can be continued with caution. Cancer patients treated with tyrosine kinase 
inhibitors were less likely to develop severe forms of COVID-19 infection. Two 
randomized control trials are ongoing to provide more definitive evidence.
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