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ABSTRACT 
Context: The COVID-19 pandemic has resulted in an unprecedented global health crisis. Among the most vulnerable populations during 

this pandemic are patients with cancer, who face a double burden of navigating their underlying malignancy and the added risks posed by 

COVID-19. Understanding the unique challenges and consequences of COVID-19 in cancer patients has become a critical area of 

investigation.  
Aim: The current scoping review aims to summarize the impact of COVID-19 infection on the outcomes in patients with cancer.  
Methods: The literature search was conducted in the following electronic databases: PubMed, MEDLINE, and EBSCOhost. In addition, 

a Google Scholar search was conducted to explore gray literature. The reference lists of the selected studies were manually checked to find 

any further related articles. Ten studies were retrieved to assess the outcomes of COVID-19 in patients with cancer.  
Results: The current scoping review categorized the retrieved studies into three main themes. The first theme is the COVID-19-associated 

complications in patients with cancer; the second theme is the COVID-19-associated severity in patients with cancer; and the third theme 

is the COVID-19-associated clinical outcomes among patients with cancer. The initial search identified a total of 1650 articles. After 

eliminating duplicates, 1023 articles remained. Following stringent inclusion and exclusion criteria, 849 articles were excluded, leaving 174 

articles for further examination. The researcher conducted a thorough manual screening of titles, abstracts, and full texts to retrieve only the 

relevant articles. Consequently, 164 articles were excluded, and 10 Full-text articles were included to explore the impact of COVID-19 

infection on the outcomes of patients with cancer. 

Conclusion: Patients with cancer are a high-risk group for COVID-19 infection. They are more prone to having a severe form of COVID-

19 infection. Moreover, ARDS is the most frequent complication of COVID-19 among patients with cancer. In addition, hospitalization, 

intensive care unit admission, oxygen support, and mechanical ventilation are all increased in patients with cancer infected with COVID-

19. 
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1.  Introduction 

The new generation of Coronavirus, named SARS-CoV-

2, has spread rapidly around the world and caused the COVID-

19 pandemic (Zhao et al., 2020; Wang et al., 2020). COVID-

19  is a highly infectious disease with a basic reproduction rate 

of 2.68% (Wu et al., 2020). By April 2022, more than 400 

million cases of COVID-19 had been reported worldwide, 

with more than 6 million deaths (WHO, 2022). COVID-19 is 

characterized by dyspnea, fever, headache, sore throat, cough, 

fatigue, and gastrointestinal symptoms such as diarrhea, 

nausea, and anorexia (Marago & Minen, 2020).  

Previous studies have shown that chronic disease patients 

are more susceptible to getting infected with COVID-19 and 

developing unfavorable prognoses (Espinosa et al., 2020; Wu 

et al., 2020; Liang et al., 2020). Moreover, patients with 

cancer tend to be more susceptible to infectious diseases than 

others (Zong et al., 2021). There are several factors causing 
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patients with cancer to be more susceptible to COVID-19, 

such as cancer itself, cancer treatment, and other comorbidities 

(Liang et al., 2020). Jazieh et al. (2020)  mentioned that the 

immune system may become compromised in patients with 

cancer because of the malignancy's negative impact on 

immune cells, which might change their quantity and quality. 

Furthermore, cancer treatment affects the immune system 

differently and elevates the chance of infection. In addition, 

cancer treatment requires frequent and regular hospital or 

oncology clinic visits, which may increase the chance of 

getting infected with COVID-19 from the hospital 

environment (Bondeson et al., 2021).  

When patients with cancer get infected with COVID-19, 

they present with signs and symptoms like those in other 

COVID-19 patients (Zhang et al., 2020b). However, patients 

with cancer frequently experience symptoms such as fatigue, 
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dyspnea, nausea, vomiting, diarrhea, and pain. It can be 

difficult to diagnose COVID-19 among patients with cancer 

because many patients with cancer experience COVID-19 

symptoms as a consequence of adverse effects from anticancer 

therapy or as a result of specific neoplasm-related conditions 

(Santos Thuler & De Melo, 2020). 

It is widely assumed that people with cancer have a higher 

risk of developing severe COVID-19 (Rüthrich et al., 2021). 

In addition, Wu and McGoogan (2020) reported that the case 

fatality rate for patients with cancer is 5.6%, almost twice as 

high as the general population.  

Dai et al. (2020). Miyashita et al. (2020) and Fratino et 

al. (2020) found that outcomes of COVID-19 in patients with 

cancer tend to be more severe than outcomes of COVID-19 in 

healthy or noncancer patients. Additionally, outcomes of 

COVID-19 are influenced by differences in geographic 

regions due to differences in incidence rate and prevalence 

rate, healthcare facilities, and access to supportive intensive 

care (Calles et al., 2020). Previous studies have shown that 

cancer elevates COVID-19 vulnerability, and it is a 

contributing factor for worse clinical outcomes in COVID-19 

patients (Dai et al., 2020; Ma et al., 2020). Furthermore, 

outcomes of COVID-19 in patients with cancer are affected by 

age, gender, cancer stages, tumor type, and type of cancer 

treatment (Zhang et al., 2020b; Kuderer et al., 2020). 

2. Significance of the study 

The current scoping review is important across 

healthcare, research, and public health. Cancer remains one 

of the leading causes of death globally, with an estimated 10 

million deaths reported worldwide in 2020 (Sung et al., 

2021). In Saudi Arabia specifically, there were 13,069 

reported deaths from cancer and 27,885 new cases in 2020 

(WHO, 2022), emphasizing the importance of understanding 

and addressing this critical health issue within the country.  

This scoping review will provide crucial insights for 

clinical decision-making by summarizing the impact of 

COVID-19 on patients with cancer, aiding healthcare 

professionals in treatment decisions and protective 

measures. Additionally, it helps policymakers formulate 

effective strategies for managing the pandemic within this 

vulnerable population. Furthermore, the review identifies 

research gaps, guides future investigations, and serves as a 

valuable advocacy tool for patients with cancer 

communities. In the broader context, it contributes to global 

health preparedness by highlighting the vulnerabilities of 

specific patient groups, advancing our understanding of the 

COVID-19-cancer interplay, and ultimately enhancing the 

well-being of patients with cancer during the pandemic. 

3. Aim of the study 

The current scoping review aims to summarize the 

impact of COVID-19 infection on the outcomes of patients 

with cancer. 

4. Methods  

The present scoping review used a five-stage 

methodology defined by Arksey and O'Malley (2005) and 

then refined further by Anderson et al. (2008), Davis et al. 

(2009), Brien et al. (2010), Levac et al. (2010) and Daudt et 

al. (2013). The five stages include identifying the research 

question, identifying and selecting relevant articles, charting 

data, and organizing, summarizing, and writing the results.   

Initially, 1650 articles were recognized, and 1023 

articles were included after the elimination of duplicates. 

After following the inclusion and exclusion criteria, 849 

articles were excluded. Then, the researcher manually 

screened the remaining 174 articles, titles, abstracts, and full 

texts, and only relevant articles were retrieved. Therefore, as 

a result, 164 articles were excluded from the present scoping 

review because of articles focusing on the outcomes of 

COVID-19 on the psychological and social health of patients 

with cancer (n=37), articles conducted among child and 

elderly patients (n=9), article that focus on first generation of 

Coronavirus (n=63), articles that focus on patients with 

cancer with another health problem (n= 42), and non-English 

language articles, editorials, comments, and review articles 

(n=13). Finally, 10 Full-text articles were included.  

4.1. Identifying the research question  

This current scoping review was guided by the research 

question: What is documented in the literature about the 

impact of COVID-19 infection on the outcomes of patients 

with cancer? 

4.2. Identifying relevant articles  

On October 5, 2021, the initial search was conducted in 

the following electronic databases: National Library of 

Medicine's "PubMed," Medical Literature Analysis and 

Retrieval System Online "MEDLINE," and EBSCO host. 

Furthermore, a Google Scholar search was conducted to 

explore gray literature. The present scoping review used 

Medical Subject Headings 2020 terms (MeSH) in 

MEDLINE, EBSCO host, and PubMed. The reference lists 

of the selected studies were manually checked to find any 

further related articles. 

 The following combination of keywords was used to 

find relevant articles: “COVID-19" OR "SARS-CoV-2" OR 

"coronavirus" AND "cancer" OR "malignancy" AND 

"outcome OR "impact." The major terms were combined 

using the Boolean operator "AND" or "OR" in the search 

engines to conduct the searches. The search found 1650 

records that required to be analyzed. (PubMed, 545; 

MEDLINE, 234; EBSCO host, 868; and Google Scholar, 3). 

Moreover, during the electronic search, the publication years 

were restricted to 2020-2022 because of the timeframe of the 

COVID-19 pandemic. 

4.2.1. Inclusion and exclusion criteria 

The articles in this review met the following inclusion 

criteria: Articles should be available in full text and English, 

focusing on the outcomes of the second generation of the 

Coronavirus; articles conducted among adult cancer patients; 

qualitative, quantitative, and mixed method articles; and 

articles published in the last three years between 2020 and 

2022. Articles focusing on patients with cancer who also 

have another health problem and articles focusing on the 

outcomes of COVID-19 on the psychological and social 
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health of patients with cancer were excluded. In addition, 

non-English language articles, editorials, comments, and 

review articles were eliminated. 

4.2.2. Selecting relevant articles  

PRISMA (Preferred Reporting Items for Systematic 

Reviews and Meta-analysis) was used to screen the 

identified literature. PRISMA contains a four-phase flow 

diagram explained in Figure 1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1): PRISMA Flow Diagram Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The 

PRISMA statement guidelines (Moher et al., 2015). 
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4.3. Charting data 

"Charting the data" is a term used to describe the process 

of extracting data. This process aims to provide a descriptive 

overview of the results that respond to the review’s research 

question and meet the objectives of the scoping review. 

Furthermore, all essential data was retrieved individually by 

two reviewers using a charting table. The data includes 

authors, country, year of publication, the aim of the study, 

design, setting, sample size, sampling technique, and results 

(Table 3). The results were used as a guide for the existing 

scoping review, which was used to synthesize findings and 

identify knowledge gaps. 

4.4. Organizing, summarizing, and writing the 
results 

This stage was subdivided into the following steps: The 

first step is analysis, which includes descriptive numerical 

summary analysis, which describes the included study 

characteristics such as study design, countries, years of 

publication, and sample size; and thematic analysis. The 

second step is reporting the review results. 

5. Quality appraisal of included articles  

Two reviewers used the Newcastle-Ottawa quality 

assessment scale (NOS) to assess the quality of the included 

articles. The NOS was developed through collaboration 

between the Universities of Newcastle in Australia and 

Ottawa in Canada to evaluate the quality of observational 

studies (Stang, 2010). The NOS has various advantages, such 

as being a validated scale, and it demonstrated good 

adaptability to the research topic due to the flexibility of the 

scale’s indexes. The NOS checklist had eight multiple-

choice questions classified into selection, comparability, and 

outcome. The star system was implemented to provide a 

semi-quantitative assessment of the study quality. The 

maximum number of stars that can be assigned to a study for 

each numbered question in the selection and outcome 

categories is one, while the maximum number of stars that 

may be assigned for comparability is two. The ten included 

studies were assessed by using NOS checklist of cohort 

studies (Dai et al., 2020; Kuderer et al., 2020; Bondeson et 

al., 2021; Calles et al., 2020; Jee et al., 2020; Rahman et al., 

2021; Rüthrich et al., 2021; Zeng et al., 2020; Zhang et al., 

2020a; Zhang et al., 2020b).  

Eight studies were conducted among one group; they did 

not include the non-exposed cohort (Bondeson et al., 2021; 

Calles et al., 2020; Jee et al., 2020; Zhang et al., 2020a; 

Kuderer et al., 2020; Zhang et al., 2020b; Rahman et al., 

2021; Zeng et al., 2020). Furthermore, one study (Kuderer et 

al., 2020) did not specify how COVID-19 exposure was 

determined. In addition, Dai et al., 2020; Jee et al., 2020 

Kuderer et al., 2020 and Rüthrich et al., 2021, adjusted for 

age, sex, and other confounding factors. Moreover, 

Bondeson et al., 2021, and Zhang et al., 2020b, adjusted for 

age and sex. While Calles et al., 2020; Zhang et al., 2020a; 

Rahman et al., 2021; and Zeng et al., 2020, did not adjust the 

confounding factors. Furthermore, the adequacy of follow-

up with participants was unclear in four studies (Zhang et al., 

2020b; Rahman et al., 2021; Rüthrich et al., 2021; and Zeng 

et al., 2020). 

The result of the quality appraisal of the included studies 

is divided into three levels of score according to the number 

of stars in the checklist: If the score was 7-9, it was 

considered high quality; between 4 and 6 was considered 

moderate quality; and 0-3 was considered low quality. The 

quality appraisal of the included studies in this review is 

summarized in Table 1. As a result, half of the included 

studies in this review received high-quality scores 

(Bondeson et al., 2021; Dai et al., 2020; Jee et al., 2020; 

Kuderer et al., 2020; Rüthrich et al., 2021). At the same 

time, five studies received moderate scores (Calles et al., 

2020; Zhang et al., 2020a; Zhang et al., 2020b; Rahman et 

al., 2021; Zeng et al., 2020). 

Table (1): Quality appraisal of included studies. 

Studies S1 S2 S3 S4 C1 O1 O2 O3 Total Quality Score 

Bondeson et al., 2021 1 0 1 1 1 1 1 1 7 (high quality) 

Calles et al., 2020 1 0 1 1 0 1 1 1 6 (moderate quality) 

Dai et al., 2020 1 1 1 1 2 1 1 1 9 (high quality) 

Zhang et al., 2020a  1 0 1 1 0 1 1 1 6 (moderate quality) 

Jee et al., 2020;  1 0 1 1 2 1 1 1 8 (high quality) 

Kuderer et al., 2020 1 0 0 1 2 1 1 1 7 (high quality) 

Zhang et al., 2020b 1 0 1 1 1 1 1 0 6 (moderate quality) 

Rahman et al., 2021 1 0 1 1 0 1 1 0 5 (moderate quality) 

Rüthrich et al., 2021  1 1 1 1 2 1 1 0 8 (high quality) 

Zeng et al., 2020 1 0 1 1 0 1 1 0 5 (moderate quality) 

 

 “S1=Representativeness of the exposed cohort; 

S2=Selection of the non-exposed cohort; S3=Ascertainment 

of exposure; S4=Demonstration that outcome of interest 

was not present at start of study; C1= analysis controlled for 

confounders; O1=Assessment of outcome; O2=Was follow-

up long enough for outcomes to occur; O3=Adequacy of 

follow-up of cohorts.” 
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6. Finding and Results 

Following an electronic search and screening for many 

articles related to the outcome of COVID-19 in patients with 

cancer, only ten relevant studies were included in this 

scoping review. 

6.1. Characteristics of included studies 

Regarding the international scope of included studies, 

four studies were generated from China, one from Spain, one 

from Germany, one from Sweden, one from the United 

States of America, one from Bangladesh, and there was one 

study conducted among three countries, namely the USA, 

Canada, and Spain. Moreover, all studies in the current 

review were published between 2020 and 2021. If we 

classified the studies by year of publication, in 2020 (n = 7; 

Calles et al., 2020; Dai et al., 2020; Jee et al., 2020; Kuderer 

et al., 2020; Zeng et al., 2020; Zhang et al., 2020a; Zhang et 

al., 2020b) and 2021 (n = 3; Bondeson et al., 2021; Rahman 

et al., 2021; Rüthrich et al., 2021). 

Concerning the designs of the included studies, one was 

a cohort study (Dai et al., 2020); one was a retrospective 

study (Kuderer et al., 2020); one was a prospective study 

(Rahman et al., 2021); and six was observational 

retrospective studies (Bondeson et al., 2021; Calles et al., 

2020; Jee et al., 2020; Rüthrich et al., 2021; Zeng et al., 

2020;  Zhang et al., 2020a) and one was a retrospective 

cohort study (Zhang et al., 2020b). Furthermore, the 

sampling technique in eight out of ten studies was purposive 

sampling (Bondeson et al., 2021; Calles et al., 2020; Jee et 

al., 2020; Kuderer et al., 2020; Rahman et al., 2021; 

Rüthrich et al., 2021; Zhang et al., 2020a; Zhang et al., 

2020b). Two studies did not clarify the sampling technique 

(Dai et al., 2020; Zeng et al., 2020).  

The sample sizes in the included studies were ranged 

from 9 to 3071 patients who get infected with COVID-19; 

Bondeson et al. (2021) (n=107); Calles et al. (2020) (n=23); 

Dai et al. (2020) (n=641, 105 patients with cancer and 536 

non cancer patients); Jee et al. (2020) (n= 309); Kuderer et 

al. (2020) (n= 928); Rahman et al. (2021) (n= 43); Rüthrich 

et al. (2021) (n= 3071; 435 patients with cancer and 2636 

non cancer patients ); Zeng et al. (2020) (n=9); Zhang et al. 

(2020a) (n=107);  Zhang et al. (2020b) (n=28 ).  

Regarding the setting of included studies, six of the 

included studies were multicenter studies that were 

conducted in multiple hospitals and centers (Dai et al., 2020 

(14 hospitals);  Zhang et al., 2020a (5 hospitals); Kuderer et 

al., 2020 (number of centers was not clear); Rahman et al., 

2021 (different cancer hospital); Rüthrich et al., 2021 

(number of centers was not clear); and Zhang et al., 2020b) 

(3 hospitals), and four studies were conducted in a single 

hospital or center; Bondeson et al’s study (2021) was 

performed at Sahlgrenska University Hospital; Calles et al. 

(2020) was performed at Hospital General Universitario 

Gregorio Maranón; Jee et al. (2020) was performed at 

Memorial Sloan Kettering Cancer Center; and Zeng et al. 

(2020) was conducted at the First People’s Hospital. 

6.2. Thematic analysis  

Thematic analysis was used to group the studies 

retrieved into three categories. The first theme is the 

COVID-19-associated complications in patients with 

cancer; the second theme is the COVID-19-associated 

severity in patients with cancer; and the third theme is the 

COVID-19-associated clinical outcomes among patients 

with cancer, which is further subdivided into seven 

subthemes: The COVID-19-associated level of activity, the 

COVID-19-associated rate of hospital admission, the 

COVID-19-associated length of hospitalization, the 

COVID-19-associated requirement for supplemental 

oxygen, the COVID-19-associated ICU admission, the 

COVID-19-associated need for mechanical ventilation, 

and the COVID-19-associated death.  

Theme Studied  

The COVID-19-associated complications in patients with cancer Calles et al., 2020; Zhang et al., 2020a; Zhang et al., 2020b 

The COVID-19-associated severity in patients with cancer Bondeson et al., 2021; Zhang et al., 2020a; Jee et al., 2020; Rahman et 

al., 2021 

The COVID-19-associated clinical outcomes among patients 

with cancer 

Dai et al., 2020; Kuderer et al., 2020; Bondeson et al., 2021; Calles et 

al., 2020; Jee et al., 2020; Rahman et al., 2021; Rüthrich et al., 2021; 

Zeng et al., 2020; Zhang et al., 2020a; Zhang et al., 2020b 

Theme 1: The COVID-19-associated complications 
in patients with cancer 

The most reported complications of COVID-19 in 

patients with cancer were ARDS, heart failure, acute renal 

injury, and septic shock. According to Calles et al. (2020) 

risk of complication of COVID-19 increase among patients 

with lung cancer. Three studies out of ten mentioned the 

complications of COVID-19 on patients with cancer (Calles 

et al., 2020; Zhang et al., 2020a; Zhang et al., 2020b) 

The first study was conducted by Calles et al. (2020), 

who reported that only two complications of COVID-19 

among patients with lung cancer were ARDS and organ 

failure, which both occurred in 39% of patients with lung 

cancer. Additionally, in Calles et al. (2020) study, the 

researchers calculated the median time from the onset of 

COVID-19 symptoms to the initiation of ARDS, which was 

six days. The second study, carried out by Zhang et al. 

(2020a), identified COVID-19 complications in patients with 

cancer as ARDS (19.6%), heart failure (12.1%), and acute 

renal injury (2.8%). The third study was performed by Zhang 

et al. (2020b), who reported four COVID-19 complications 

in patients with cancer, including ARDS (28.6%), pulmonary 

embolism (7.1%), septic shock (3.6%), and acute myocardial 

infarction (3.6%).  
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Theme 2: The COVID-19-associated severity in 
patients with cancer 

According to Dai et al. (2020), patients with cancer 

have many factors, such as age, type of tumor, stage of 

cancer, and cancer treatment, which may contribute to the 

severity of COVID-19. Four out of ten included studies 

explored COVID-19-associated severity in patients with 

cancer. The included studies showed significant variations 

in the COVID-19 disease severity levels (Bondeson et al., 

2021; Zhang et al., 2020a; Jee et al., 2020; Rahman et al., 

2021) 

The first study was conducted by Bondeson et al. 

(2021), who classified the severity of COVID-19 as 

follows: Mild if the patient did not need to be admitted to 

the hospital or if the admission was for observation only 

and no therapeutic interventions; moderate if the patient 

required to be admitted to the hospital along with treatment 

for COVID-19 symptoms; and severe if the patient needed 

to be admitted to an intensive care unit. Bondeson et al. 

(2021) found that 64% of patients with cancer had mild 

severity of COVID-19, 32% of them had moderate 

severity, and 4.7% had severe COVID-19 illness. The 

second study was conducted by Zhang et al. (2020a), who 

found two levels of COVID-19 severity: mild and severe. 

Patients were considered to have severe COVID-19 if they 

presented any of the following clinical manifestations: 

Tachypnea, oxygen saturation less than 93% at room air, 

arterial partial pressure of oxygen (PaO2) per fraction of 

inspired oxygen (FiO2) less than 300 mm Hg, respiratory 

failure requiring MV, septic shock, and multiorgan failure 

requiring care in the ICU. Furthermore, the severity of 

COVID-19 among patients with cancer was mild in 47.7% 

of participants and severe in 52.3% of participants.  

The third study was conducted by Jee et al. (2020), 

who mentioned that there were two categories of COVID-

19 severity: mild and severe; patients were considered to 

have severe COVID-19 if they manifested one or more of 

the following criteria: Hypoxemia, tachypnea, respiratory 

failure, admission to the ICU for intubation, or death. In 

Jee et al. (2020), the severity of COVID-19 was correlated 

with patient characteristics. Jee et al. (2020) reported that 

severe COVID-19 was not significantly associated with the 

use of chemotherapy, increased COVID-19 severity was 

correlated with hematologic malignancy, patients with 

lung cancer also reported higher incidences of severe or 

critical COVID-19 events, and higher incidences of severe 

or critical disease were associated to lymphopenia at the 

time of COVID-19 diagnosis.  

The fourth study was conducted by Rahman et al. 

(2021); the severity of COVID-19 was categorized as 

follows: Asymptomatic, mild, moderate, severe, and 

critical. Rahman et al. (2021) added that the severity of 

COVID-19 among patients with cancer was 23.3% of 

participants were asymptomatic, 23.3% mild, 23.3% 

moderate, 27.9% had severe COVID-19 and 2.3% of 

participants were critical. 

 

Theme 3: The COVID-19-associated clinical 
outcomes among patients with cancer 

Clinical outcomes of COVID-19 in cancer patients 

include level of activity, rate of hospital admission, length of 

hospitalization, the requirement for supplemental oxygen, 

ICU admission, need for mechanical ventilation, and death. 

Seven subthemes were identified related to the impact of 

cancer on COVID-19-associated clinical outcomes. 

Subtheme 3.1: The COVID-19-associated level of 
activity among patients with cancer 

The level of activity in patients with cancer during the 

COVID-19 infection was measured in four out of ten 

included studies (Bondeson et al., 2021; Calles et al., 2020; 

Kuderer et al., 2020; Rüthrich et al., 2021). These studies 

utilized the Eastern Cooperative Oncology Group (ECOG) 

scale to measure activity levels, a well-established tool 

categorizing patients into four performance status levels. 

ECOG zero scores indicate that patients can continue their 

pre-disease activities without restrictions. ECOG scores of 

one signify restrictions in strenuous physical activity but the 

ability to engage in light or sedentary work. ECOG scores of 

two indicate ambulatory capability with limitations on work 

activities, and ECOG scores of three denote limited self-care 

ability. 

The study by Bondeson et al. (2021) found that 14% of 

patients had an ECOG score of zero, 20% scored one to two, 

and 6.5% had scores greater than two, which is associated 

with an increased mortality risk. Similarly, Calles et al. 

(2020) reported that 43% of patients had an ECOG score of 

zero, 35% scored one, and 22% scored two. Higher ECOG 

scores (greater than one) were statistically correlated with an 

increased mortality risk in Calles et al. (2020) study. 

Kuderer et al. (2020) observed that 66% of patients had 

ECOG scores of zero or one, 8% scored two, and 5% scored 

three or four, with patients having an ECOG performance 

status of two or higher and active cancer found to be at a 

greater risk for worse COVID-19 outcomes. Finally, 

Rüthrich et al. (2021) reported that 23.5% of patients had an 

ECOG score greater than two. These studies collectively 

highlight the importance of ECOG scores in assessing 

patient outcomes, with higher scores consistently associated 

with increased mortality risk and worse COVID-19 

outcomes. 

Subtheme 3.2: The COVID-19-associated rate of 
hospital admission among patients with cancer 

Four out of ten included studies have been conducted on 

this subtheme: Bondeson et al. (2021), Calles et al. (2020), 

Jee et al. (2020), and Kuderer et al. (2020). There have been 

contrasting results in the included studies. Bondeson et al. 

(2021) found that the hospital admission rate among patients 

with cancer with a COVID-19 infection was 36%. However, 

Jee et al. (2020) and Kuderer et al. (2020) reported that 

47.6% and 50% of patients with cancer were admitted to the 

hospital when they got infected with COVID-19, 

respectively. Meanwhile, Calles et al.'s (2020) study showed 

the highest rate of hospital admission among the included 
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studies, which was 74% of patients with lung cancer admitted 

to the hospital. 
As reported by Bondeson et al. (2021) and Kuderer et al. 

(2020), there are factors affecting the rate of hospital 

admission among patients with cancer, which include the 

type of tumor, another comorbidity, the type of cancer 

treatment, and the variation in geographical region. 

Moreover, Bondeson et al. (2021) found a higher need for 

hospital admission among patients with lung cancer (54%), 

patients with rare types of tumors (46%), patients with at least 

one comorbidity (50%), and patients undergoing 

chemotherapy (39%). Additionally, Kuderer et al.'s (2020) 

study's findings were as follows: Hospital admission was 

higher among patients under active anticancer treatment 

(38%); in the US-West region, the rate of hospital admission 

was 32%, while in Canada, it was 69%. 

Subtheme 3.3: The COVID-19-associated length of 
hospitalization among patients with cancer 

The length of hospitalization among patients with cancer 

during COVID-19 infection was measured in two out of ten 

included studies (Zhang et al., 2020b; Zeng et al., 2020). The 

results of Zhang et al.'s (2020b) study illustrated that 35.7% 

of patients had been discharged after an average hospital stay 

of 13.5 days. However, Zeng et al. (2020) reported that the 

length of hospitalization among patients with cancer during 

the COVID-19 infection was 26 days. 

Subtheme 3.4: The COVID-19-associated 
requirement for supplemental oxygen among 
patients with cancer 

Three out of ten included studies explored the COVID-

19-associated requirement for supplemental oxygen among 

patients with cancer (Calles et al., 2020; Zhang et al., 2020a; 

Zhang et al., 2020b). According to Zhang et al. (2020b) and 

Zhang et al. (2020a), 78.6% and 85% of patients with cancer 

required oxygen supplementation, respectively. Calles et al.'s 

(2020) study illustrated that the maximum oxygen 

requirement for patients with cancer was as follows: 26% on 

room air, 35% on low flow, 30% on Ventimask, and 30% on 

high flow. 

Subtheme 3.5: The COVID-19-associated ICU 
admission among patients with cancer 

Six out of ten included studies explored COVID-19-

associated ICU admission among patients with cancer 

(Calles et al., 2020; Dai et al., 2020; Kuderer et al., 2020; 

Rüthrich et al., 2021; Zhang et al., 2020b; Zeng et al., 2020). 

The included studies have had conflicting results regarding 

the ICU admission rate. As reported by Calles et al. (2020), 

4% of patients with cancer were admitted to the ICU during 

the COVID-19 infection. At the same time, Kuderer et al. 

(2020) reported that the ICU admission rate among cancer 

patients was 14%. However, Dai et al. (2020), Zhang et al. 

(2020b), and Rüthrich et al. (2021) reported that 19.05%, 

21%, and 27% of patients were admitted to the ICU during 

the COVID-19 infection, respectively.  

Meanwhile, Zeng et al. (2020) reported the highest ICU 

admissions, which was 44% of patients with cancer. In 

addition, Kuderer et al. (2020) reported that the rate of ICU 

admission was high in patients with comorbidities (21%), 

former smokers (20%), and hematological cancer (22%). 

Moreover, Rüthrich et al. (2021) found that the length of stay 

in the ICU was 11 days. 

Subtheme 3.6: The COVID-19-associated need for 
mechanical ventilation among patients with cancer 

The COVID-19-associated need for mechanical 

ventilation among patients with cancer was explored by five 

out of ten included studies (Calles et al., 2020; Dai et al., 

2020; Rüthrich et al., 2021; Zhang et al., 2020a; Zhang et 

al., 2020b). The rate of need for mechanical ventilation 

among patients with cancer varied among the included 

studies. According to Calles et al. (2020), Dai et al. (2020), 

and Zhang et al. (2020a), the rate of need for mechanical 

ventilation among patients with cancer was 4%, 9.52 %, and 

16.8%, respectively. While Rüthrich et al. (2021) found that 

65.5% of patients with cancer admitted to the ICU were on 

MV. However, as reported by Zhang et al. (2020b), 35.7% of 

patients with cancer were placed on invasive mechanical 

ventilation (IMV). 

Subtheme 3.7: The COVID-19-associated deaths 
among patients with cancer 

The COVID-19-associated deaths among patients with 

cancer mentioned by five out of ten included studies (Calles 

et al., 2020; Dai et al., 2020; Zhang et al., 2020a; Jee et al., 

2020; Rahman et al., 2021; Zhang et al., 2020b).  The death 

rate varied among the included studies: Jee et al. (2020), Dai 

et al. (2020), Rahman et al. (2021), Zhang et al. (2020a), 

Zhang et al. (2020b), and Calles et al. (2020) found that 10%, 

11.43%, 19%, 21.5%, 28.6%, and 35% of patients with 

cancer died when they got infected with COVID-19, 

respectively. 

7. Discussion 

The current scoping review contributes to the existing 

body of knowledge regarding the impact of COVID-19 

infection on the outcomes of patients with cancer and 

supports the results of earlier research. The current scoping 

review aimed to summarize the impact of COVID-19 

infection on the outcomes of patients with cancer. Patients 

with cancer are more vulnerable to getting infected with 

COVID-19 than people without cancer due to their general 

poor health, underlying chronic disease, and systemic 

immunosuppressive conditions caused by cancer and 

anticancer therapies (Rahman et al., 2021).  

Regarding COVID-19 complications, Dai et al. (2020) 

reported that patients with a history of or active malignancies 

may be more vulnerable to experiencing complications from 

COVID-19. Moreover, as reported by Kuderer et al. (2020), 

the overall rate of COVID-19 complications was high among 

patients with cancer. In addition, Zhang et al. (2020b) found 

that ARDS, pulmonary embolism, heart failure, acute 

myocardial infarction, septic shock, and acute renal injury 

were the most common COVID-19 complications in patients 

with cancer.  
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Concerning the frequency of COVID-19 complications, 

Calles et al. (2020) stated that over two-thirds of patients 

with cancer who get infected with COVID-19 develop 

ARDS and organ failure. Moreover, Zhang et al. (2020b) 

reported that more than a quarter of patients with cancer 

developed ARDS, less than one-tenth contracted pulmonary 

embolism, and a low proportion experienced septic shock 

and acute myocardial infarction. This result contrasts with 

Zhang et al. (2020a), who found that less than a quarter of 

patients with cancer developed ARDS, around a tenth 

developed heart failure, and a few percent developed acute 

renal injury. The current scoping review found that ARDS 

was the most frequent complication of COVID-19 among 

patients with cancer. This result is consistent with Wu et al. 

(2020), who found that around half of patients with COVID-

19 developed ARDS. 

Concerning the severity of COVID-19 in patients with 

cancer, patients with cancer are more likely to have illnesses 

that are much more severe than those in other populations 

(Dai et al., 2020). In this respect, Zeng et al. (2020) found 

that more than three-quarters of patients with cancer who got 

infected with COVID-19 had a severe form of COVID-19 

illness. However, Dai et al. (2020) found that around half of 

patients with cancer had severe COVID-19. Bondeson et al.'s 

(2021) findings contradict those of Zeng et al. (2020) and 

Dai et al. (2020), who found that less than a tenth of patients 

with cancer had a severe COVID-19 illness. Furthermore, 

Bondeson et al. (2021) reported that there were most deaths 

in the moderate severity category, and no patients in the 

severe category passed away within 30 days. The current 

scoping review found that there was a variation in COVID-

19 severity among patients with cancer, which might be 

attributed to some risk factors, such as patients' age, gender, 

tumor type, cancer stage, health care provided, and type of 

cancer treatment. This result is supported by Liu et al. (2020) 

and Guan et al. (2020). 

Regarding the clinical outcomes of COVID-19 in 

patients with cancer, Dai et al. (2020) stated that the clinical 

outcomes of COVID-19 in patients with cancer included 

level of activity, hospital admission rate, length of 

hospitalization, the requirement for supplemental oxygen, 

admission to the ICU, demand for a mechanical ventilator, 

and death, which were often more severe than those in 

healthy or noncancer patients.  

Concerning the level of activity, ECOG performance 

scores have emerged as valuable tools for assessing patients' 

levels of activity in various medical contexts. Bondeson et 

al.'s (2021) study revealed that higher ECOG scores, 

particularly scores greater than two, was associated with an 

increased mortality risk. This result is consistent with Ozer 

et al. (2021), who found that patients who died due to 

COVID-19 had a worse ECOG score. This score emphasizes 

the importance of considering patients' physical well-being 

when making prognostic assessments in cancer care. 

Similarly, Calles et al. (2020) established a statistically 

significant correlation between ECOG scores greater than 

one and elevated mortality risk, affirming the predictive 

value of ECOG scores in assessing patient outcomes. 

Moreover, Kuderer et al. (2020) found that patients with 

ECOG performance scores of two or higher, combined with 

active cancer, faced a heightened risk of worse COVID-19 

outcomes. This outcome indicates that ECOG scores can 

serve as valuable indicators for assessing cancer patients' 

vulnerability to infectious diseases, such as COVID-19. 

Rüthrich et al. (2021) also highlighted that many patients had 

ECOG scores greater than two, indicating decreased activity. 

This observation underscores the prevalence of functional 

impairment among patients with cancer, necessitating 

targeted interventions and supportive care. 

The hospitalization rate among patients with cancer due 

to the COVID-19 illness is significantly high, ranging from 

nearly half to approximately three-quarters. The high 

hospitalization rate might be attributed to several factors, 

such as COVID-19 severity, hospital bed availability, and 

cancer type. This result is consistent with a previous study 

by Garassino et al. (2020), who found that more than three-

quarters of patients with cancer were hospitalized due to the 

COVID-19 infection.  

In the included studies, the length of hospitalization for 

patients with cancer with COVID-19 illness ranged from 

13.5 to 26 days. Furthermore, the current scoping review 

found that the average length of hospitalization related to 

COVID-19 among patients with cancer was 19 days, with 

variations across different geographical regions. These 

variations may be attributed to differences in healthcare 

facilities and COVID-19 severity among countries. This 

result aligns with the findings of Alimohamadi et al. (2022), 

who reported a hospitalization length of 15.35 days, and 

Namayandeh et al. (2023), who reported a length of 21 days. 

The current scoping found that the need for 

supplemental oxygen due to COVID-19 was high among 

patients with cancer. This result is consistent with the 

findings of Chen et al. (2020), Wang et al. (2020), and Wu et 

al. (2020), who reported that more than three-quarters of 

patients required oxygen supplementation due to COVID-19 

infection. The high requirements of supplements due to 

COVID-19 among patients with cancer can be attributed to 

their weakened immune systems, underlying medical 

conditions like COPD or heart disease, and the potential lung 

damage due to cancer treatments, which renders them more 

vulnerable to severe COVID-19 infections and respiratory 

complications. 

The proportion of ICU admissions for patients with 

cancer due to COVID-19 illness varied across articles and 

countries, ranging from less than one-tenth to less than half. 

This finding is consistent with the results of Alharbi et al. 

(2021), who reported differences in the proportion of ICU 

admissions across various regions in Saudi Arabia. Several 

factors can explain this variation, including COVID-19 

severity, cancer type, overall patient health, ICU bed 

availability, and admission criteria. 

The mechanical ventilation requirements for patients 

with cancer due to COVID-19 varied widely across articles 

and countries, ranging from less than one-tenth to 

approximately two-thirds. This variation is supported by 

Wunsch (2020), who reported global differences in the rates 

of invasive mechanical ventilation during the COVID-19 
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pandemic. This variation can be attributed to multiple risk 

factors, including COVID-19 severity, cancer type, 

ventilator availability, and criteria for initiating mechanical 

ventilation. 

The current scoping review found that the case fatality 

rate (CFR) due to COVID-19 among patients with cancer 

varied from more than a tenth to more than one-third. This 

result is consistent with Provencio et al. (2021) and da Silva 

et al. (2021), who found that the mortality rate among 

patients with cancer due to COVID-19 varies across studies. 

The variation in COVID-19 mortality among patients with 

cancer is attributed to several factors, such as differences in 

geographical regions, patient age, cancer type, and the 

presence of comorbidities. As reported by Lee et al. (2020) 

and Aries et al. (2020), high mortality in patients due to 

COVID-19 infection is associated with advanced age and the 

presence of more than one comorbidity. 

8. Conclusion  

This scoping review summarized the outcomes of 

COVID-19 for patients with cancer. It can be concluded that 

patients with cancer are a high-risk group for COVID-19 

infection, and they are more prone to having the severe form 

of COVID-19 infection. Moreover, ARDS is the most 

frequent complication of COVID-19 among patients with 

cancer. In addition, the significance of performance scores in 

determining a patient's prognosis is further emphasized by 

the study. Additionally, it reveals high hospitalization rates, 

prolonged hospitalizations, and a high need for supplemental 

oxygen. The review suggests the need for personalized 

approaches to managing COVID-19 for cancer patients, 

considering the varying proportions of ICU admissions and 

mechanical ventilation requirements. Finally, the case 

fatality rate findings reflect the complexity of factors 

affecting mortality in these patients. 

9. Recommendation 

Hospitals, nursing administrations, and oncology nurses 

should be aware of the need to execute accurate primary 

prevention precautions to protect patients with cancer from 

virus exposure. Furthermore, they should develop and 

establish a strategy to avoid and manage severe COVID-19 

illness in patients with cancer. In addition, it is critical for 

future nursing research to consider the effects of COVID-19 

on patients with cancer undergoing chemotherapy, and it is 

recommended to conduct comparison studies between 

cancer and noncancer populations to identify differences in 

COVID-19 outcomes. Moreover, a longer period of follow-

up research is necessary to gain a better understanding of the 

impact of COVID-19 on cancer-related outcomes. 
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Table (3):  Review Matrix Table 

Author Country Aim Design/setting Samples size/sampling technique Results 

Bondeson 

et al. (2021) 

Sweden To examine the incidence of 

COVID-19 among patients 

and to evaluate and identify 

risk factors for poor 

outcomes, hospital care, and 

death associated with 

COVID-19 among cancer 

patients 

Retrospective study 

/Sahlgrenska 

University Hospital 

107 patients with cancer  

/purposive sampling 

- 64% of patients with cancer had mild severity of COVID-19, 32% 

of them had moderate severity, and 4.7% had severe COVID-19 

illness. 

- It was found that 14% of patients had an ECOG score of zero, 

20% scored one to two, and 6.5% had scores greater than two, 

associated with an increased mortality risk. 

- The hospital admission rate among patients with cancer with a 

COVID-19 infection was 36%. 

- It was found a higher need for hospital admission among patients 

with lung cancer (54%), patients with rare types of tumors (46%), 

patients with at least one comorbidity (50%), and patients 

undergoing chemotherapy (39%). 

Calles et al. 

(2020) 

Spain To analyze the outcomes of 

COVID-19-affected lung 

cancer patients in a tertiary 

hospital in a high-incidence 

region during the pandemic 

Observational, 

retrospective, single-

center study 

/Hospital General 

Universitario 

Gregorio Marañón 

23 patients with lung cancer  

/purposive sampling 

- Hospitalization rate was 74%,  

- ARDS and organ failure both occurred in 39% of patients with 

lung cancer. 

- 43% of patients had an ECOG score of zero, 35% scored one, and 

22% scored two. Higher ECOG scores (greater than one) were 

statistically correlated with an increased mortality risk. 

- 74% of patients with lung cancer are admitted to the hospital. 

- The maximum oxygen requirement for patients with cancer was 

as follows: 26% on room air, 35% on low flow, 30% on 

Ventimask, and 30% on high flow. 

- 4% of patients with cancer were admitted to the ICU during the 

COVID-19 infection. 

- The rate of need for mechanical ventilation among patients with 

cancer was 4%. 

- 35% of patients with cancer died when they got infected with 

COVID-19. 

 Dai et al. 

(2020)   

China To conduct a systematic 

analysis of diverse cohorts 

of COVID-19-positive 

cancer patients 

Cohort study/ 14 

hospitals in Hubei 

Province, China 

 

641 patients (105 patients with 

cancer and 536 patients without 

cancer) /sampling techniques not 

clarified 

 

- The rate of ICU admission among patients with cancer was 19% 

- The rate of need for mechanical ventilation among patients with 

cancer was 9.52%, 

- 11.43% of patients with cancer died when they got infected with 

COVID-19. 

Zhang et al. 

(2020a) 

China To determine the clinical 

manifestations and 

outcomes of cancer patients 

who have been diagnosed 

with COVID-19 

Retrospective, 

observational study/ 

five hospitals in 

Wuhan 

107 patients with cancer  

/purposive sampling 

- ARDS (19.6%), heart failure (12.1%), acute renal injury (2.8%), 

and death (21.5%).  

- The severity of COVID-19 among patients with cancer was mild 

in 47.7% of participants and severe in 52.3% of participants. 

- 85% of patients with cancer required oxygen supplementation. 

- The rate of need for mechanical ventilation among patients with 

cancer was 16.8%. 

- 21.5% of patients with cancer died when they got infected with 

COVID-19. 
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Author Country Aim Design/setting Samples size/sampling technique Results 

Jee et al. 

(2020) 

US To determine whether 

recent cytotoxic 

chemotherapy and other 

cancer-related 

characteristics are 

associated with a more 

severe COVID-19 disease 

course 

Retrospective 

study/Memorial 

Sloan Kettering 

Cancer Center 

309 patients with cancer  

/purposive sampling 

- Cytotoxic chemotherapy administration was not significantly 

associated with a severe or critical COVID-19 event. 

- Hematologic malignancy was associated with increased 

COVID-19 severity. 

- Patients with lung cancer also demonstrated higher rates of 

severe or critical COVID-19 events. 

- Lymphopenia at COVID-19 diagnosis was associated with 

higher rates of severe or critical illness. 

- 47.6% of patients with cancer were admitted to the hospital 

when they got infected with COVID-19. 

- 10% of patients with cancer died when they got infected with 

COVID-19. 

Kuderer et 

al. (2020) 

 

USA, 

Canada, 

and Spain 

To characterize the 

outcomes of a cohort of 

cancer patients infected with 

COVID-19 and to identify 

potential prognostic factors 

for mortality and severe 

illness 

Retrospective study 928 patients with cancer 

/purposive sampling 

- 66% of patients had ECOG scores of zero or one, 8% scored 

two, and 5% scored three or four, with patients having an 

ECOG performance status of two or higher and active cancer 

found to be at a greater risk for worse COVID-19 outcomes. 

- 50% of patients with cancer were admitted to the hospital when 

they got infected with COVID-19. 

- Hospital admission was higher among patients under active 

anticancer treatment (38%); in the US-West region, the 

hospital admission rate was 32%, while in Canada, it was 69%. 

- The rate of ICU admission among patients with cancer was 

14%. 

- The rate of ICU admission was high in patients with 

comorbidities (21%), former smokers (20%), and 

hematological cancer (22%). 

Zhang et al. 

(2020b) 

China To Identify the clinical 

characteristics of COVID-

19-infected cancer patients 

retrospective cohort 

study/  

three hospitals within 

Wuhan, China 

28 patients with cancer 

/purposive sampling 

- ARDS (28.6%), pulmonary embolism (7.1%), septic shock 

(3.6%), and acute myocardial infarction (3.6%). 

- 35.7% of patients had been discharged after an average 

hospital stay of 13.5 days. 

- 78.6% of patients with cancer required oxygen 

supplementation, 

- The rate of ICU admission among patients with cancer was 

21%. 

- The rate of need for mechanical ventilation among patients 

with cancer was 35.7%. 

- 28.6% of patients with cancer died when they got infected with 

COVID-19. 

Rahman et 

al. (2021) 

Bangladesh To find out the clinical 

characteristics and 

outcomes of COVID-19-

infected cancer patients 

 

Prospective study 

/different cancer 

hospitals in Dhaka, 

Bangladesh 

43 patients with cancer 

/purposive sampling 

- 23.3% of participants were asymptomatic, 23.3% mild, 23.3% 

moderate,  

- Severe and critical illness were found in 27.9% and 2.3% of 

cases, respectively. 

- 19% of patients with cancer died when they got infected with 

COVID-19. 
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Author Country Aim Design/setting Samples size/sampling technique Results 

Rüthrich et 

al. (2021) 

Germany To describe epidemiological 

and clinical features and to 

determine whether cancer 

patients are at higher risk for 

severe infection course and 

COVID-19 mortality 

compared to noncancer 

patients. 

Retrospectively 

analyzed a cohort. 

 Three thousand seventy-one 

patients included 435 patients with 

cancer and 2636 patients without 

cancer. 

/purposive sampling 

- 23.5% of patients had an ECOG score greater than two. 
- Progression to severe COVID-19 was seen in 55% and ICU 

admission in 27.5%.  

- The rate of ICU admission among patients with cancer was 

27%, and the length of stay in the ICU was 11 days. 

- The rate of need for mechanical ventilation among patients 

with cancer was 65.5%, 

Zeng et al. 

(2020) 

China  To describe the clinical 

characteristics of nine 

cancer patients who were 

infected with SARS-CoV-2 

A retrospective study/ 

the First People’s 

Hospital affiliated 

with Yangtze 

University in 

Jingzhou, China. 

Nine patients with cancer//sampling 

techniques not clarified 

- The length of hospitalization among patients with cancer 

during the COVID-19 infection was 26 days. 

- Highest number of ICU admissions, which was 44% of patients 

with cancer 
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