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The rapidly spreading outbreak of infection by novel coronavirus 2 (SARS-CoV-2) from
Wuhan, China around the world has started since December 2019. Since the epidemic spread
of this infection, individuals with comorbidities are at high risk of severe disease and
increased rate of mortality. As patients with cancer are considered immunosuppressed caused
by some host and treatment factors, a more detailed investigation on the impact of cancer on
COVID-19 outcome seems to be necessary. This review article provides data on cancer
patients affected by SARS-CoV-2 infection. Although underlying immunosuppression has not
proven as a risk factor for severe COVID-19 infection, most authors have identified cancer
patients as a highly vulnerable population. We need more detailed especially randomized
studies to compare the outcome of cancer and non-cancer patients with SARS-CoV-2 infection.
The more precise studies would help oncologists to make the best decision in cancer therapy.

 

Introduction
Several countries from the different continents around the world are experiencing an outbreak of
new coronavirus called severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). In
December 2019, coronavirus disease (COVID-19) began in Wuhan, China, and spread rapidly and
was reported more than 80,000 confirmed cases with 3000 deaths in China [1]. The two other
human coronavirus (HCoV) infection epidemics, severe acute respiratory syndrome coronavirus
(SARS-CoV), and Middle East respiratory syndrome coronavirus (MERS- CoV) were reported first in
China and Saudi Arabia in 2003 and 2012 respectively [2]. These HCoVs can present with a wide
spectrum of respiratory symptoms ranging from the common cold to acute respiratory distress
syndrome [3]. Similarly, the clinical presentation of COVID-19 can be mild (no or mild pneumonia)
in 81% of cases, severe (dyspnea, hypoxia and lung involvement in radiographies) in 14% cases,
and critical (respiratory failure, multiorgan failure or shock) in 5 % of cases [4]. Underlying
conditions which have been associated with severe disease and mortality include age more than 65,
hypertension, diabetes mellitus, cardiovascular disease, tumor surgery, cirrhosis, parkinson’s
disease, obesity, and male sex [5-8]. As the covid-19 outbreak grew, concern has raised about the
risk of severe disease and increased fatality among immunosuppressed or cancer patients. Our
purpose of this study is to review the vulnerability of patients with cancer to SARS-CoV-19.

The role of immune response in respiratory viral infection

Immunopathology of viral infection of the respiratory tract not only is the direct effects of the viral
pathogen but also includes the response of the respiratory cells and recruited immune cells of the
host [9]. When the mucus layer of the respiratory tract fails as the first line of defence against the
viral pathogen, the innate immune system is engaged in eliminating the virus [10]. The innate
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immune response starts by pattern recognition receptors (PRR) which are sensors for pathogen- or
microbe-associated molecular patterns (PAMP/MAMP) [9]. The most important PRRs for
recognizing the forms of RNA which are produced by respiratory RNA viruses are Toll-like
receptors 3, 7, and 8 [11].

Large variety of pro-inflammatory cytokines and chemokines are produced by respiratory epithelial
cells including interferon (IFN), interleukin-6 (IL-6), tumor necrosis-factor alpha (TNF-α),
granulocyte colony- stimulating factor (G-CSF), granulocyte-macrophage colony-stimulating factor
(GM-CSF), and IL-8 [9]. Type 1 IFN is the crucial cytokine involved in defence against viral
pathogen invading the respiratory system [12]. Several antiviral roles of type 1 IFN include
stimulating phagocytosis and dendritic cell maturation, significant impact on dendritic cells, and
enhancing the activity of lymphocytes [9]. Despite the essential role of IFN in viral pathogen
elimination, some adverse action can be induced by IFN such as lymphopenia, tissue injury by
expression and release of pro-apoptotic TNF-related apoptosis- inducing ligand (TRAIL) [10]. High
viral replication in the respiratory tract may be associated with dysregulated host immune response
and the production of plenty of pro-inflammatory mediators [13]. Rapid elevation in pro-
inflammatory cytokines/chemokines would increase the recruitment of innate and adaptive immune
cells to the lung. In addition, release of these mediators can damage the endothelial-epithelial
barrier and alveolar epithelium eventually leads the acute respiratory distress syndrome (ARDS)
[9][14]. Therefore, exaggerated host immune response may have a significant role in fatality of
respiratory viral infection.

Here, an important question is how exactly immunodeficiency impact the outcome of patients with
respiratory viral infection. In a systematic review on risk factors of MERS reported by Park et al.
immunosuppressed patients were not at increased risk of mortality due to MERS infection [15]. In a
report from a large group of patients with SARS in North America, mortality and morbidity were
significant especially among patients with diabetes and other comorbid conditions such as COPD,
cancer, and cardiac disease. In that study, immunosuppression was not reported as a risk factor of
poor outcome except of patients with cancer [16]. In recent outbreak of COVID-19, Lorenzo
D’Antiga reported his experience from a main hospital of Lombardy, Italy, and declared no
increased risk of severe pulmonary disease and poor outcome among immunosuppressed patients
compared to general population [8].

Respiratory viral infection in cancer patients

Although risk of infection is higher in hematologic malignancies especially during their neutropenic
episodes, several factors predispose patients with solid tumors to infection as well. Patients with
solid tumors are not generally immunosuppressed, but the factors which damage to the anatomical
barriers such as skin and mucosal surface, obstruction, procedures, medical devices or catheters,
and cancer treatment (chemotherapy and radiotherapy) would increase the risk of infection in these
patients [17]. Respiratory tract is one of the most common site of infection in patients with both
hematologic malignancies and solid tumors. The spectrum of pathogens depends on the type of
underlying immune deficit associated with malignancy and its treatment. Respiratory viral infection
is seen more in patients with impaired cellular immunity including patients who received
corticosteroid or chemotherapy containing purine analogues (Fludarbine, Cladribine, or
Pentostatine), and recipients of hematopoietic stem cell transplantation (HSCT) on
immunosuppressive prophylaxis of graft-versus host disease (GVHD) [18].

Community acquired respiratory viruses (CRV) are common causes of respiratory infection usually
lead to common cold in patients without impaired immunity. While, in patients with cancer,
pneumonia occurs in 30% of CRV infections with high mortality rate [19]. Potential causes of
respiratory viral infections include paramyxiviridae (parainfluenza,respiratory syncytial virus [RSV],
and human metapneumovirus [hMPV]), orthomyxoviridae (influenza A,B,C), coronaviridae,
picornaviridae ,adenoviridae, polyomavirus type 1, and bocavirus [20]. Although there is some data
regarding the presentation and outcome of some CRV such as influenza and RSV in patients with
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cancer, information on most of these respiratory viruses in these groups of patients is insufficient
[19][21].

Coronaviruses infection in cancer patients

Coronaviruses are a large family of single-stranded RNA viruses, which were denominated for their
corona-like morphology on electron microscopy [22]. CoVs can infect both animals and humans,
causing respiratory, enteric, hepatic and central nervous system diseases [22][23]. Gerna et al.
have shown that among 823 patients were hospitalized for respiratory infection, 5.7% were found
to be infected by coronavirus. Surprisingly, in that study all infected adults were
immunocompromised [24].

Although it is well known that individuals affected by cancer may be more susceptible to severe
pulmonary viral infection, cancer and coronavirus infection still has not been well-studied field.
Only, there is some small reports in recipients of HSCT who developed severe pulmonary infection.
In a case report, Folz et al documented coronavirus infection in a young woman with breast cancer
who developed pneumonia following autologous bone marrow transplantation (BMT). They
recommended consideration of CoV in the differential diagnosis of pulmonary symptoms in
recipients of high dose chemotherapy and autologous BMT [25]. Another case report published in
2012 was a 38 years old woman who underwent autologous hematopoietic stem cell transplantation
for severe systemic lupus erythematous. The patient died 26 weeks after transplantation following
treatment as influenza for her presentation of pulmonary infiltration and hypoxia. Finally, HCoV
RNA was identified in bronchoalveolar lavage fluid (BAL) at autopsy [26]. Milano et al. reported
11% the day100 cumulative incidence of HCoV infection among recipients of allogeneic
hematopoietic stem cell transplantation which was in second place between other viruses after
human rhinovirus. Despite the high incidence of HCoV infection among recipients of HSCT,
morbidity and mortality was low in their cohort study and none of the patients with coronavirus
developed lower respiratory tract infection [27]. Hakki et al. have also found the high incidence of
CoV infection among patients who underwent HSCT, 9.7% of infection episodes which was in third
place after rhinovirus and enterovirus. Similar to Milano et al. study, possible and proven lower
respiratory tract infection was lower in coronavirus infection compared to other types of virus [28].

How cancer and chemotherapy impact the COVID-19 outcome?

As the COVID-19 spread rapidly, concern has raised about the patients with cancer and who are on
anticancer treatment. These patients might be at significant risk of severe COVID-19 and poor
outcome. Data about the impact of two previous coronaviruses infection outbreak (SARS and
MERS) is limited. In a Canadian retrospective case series involving 144 patients with SARS, 21-day
outcome was described. They reported 8 deaths in their cohort of 144 patients (21-day mortality of
6.5%) which one of 8 died patients had cancer [16]. Although in Korean study malignancy was not
associated with increased case fatality rate (CFR) in patients with MERS [29], Jazieh et al. have
reported increased CFR resulting from MERS-CoV infection among patients with cancer (only 3
patients with early stage cancer from a total 19 patients with cancer survived) [30]. There are
significant variations in the predictors of mortality in MERS patients between different studies.
Malignancy was reported as one of the risk factors of death in some of these studies [15].

In the recent coronavirus outbreak, COVID-19, many questions about patients with cancer have still
remained. Many cancer institutions are confounded about the treatment plan of these group of
patients during present pandemic. A prospective cohort on COVID-19 patients in China, 18 of 1590
COVID-19 cases had a history of cancer which was more than the incidence of cancer in general
population in China. The most common cancer type was lung cancer. Also, patients with cancer
have found to have poorer outcome [31]. The experience from a cancer institute in Italy has been
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reported by Trapani et al [32]. They identified nine cancer patients diagnosed by COVID-19. Only
two of nine patients showed severe pneumonia and none of these patients with severe COVID-19
was receiving immunotherapy, considered as a risk factor for serious COVID-19.

A multicentre study from 14 hospitals in Hubei Province, China, described the clinical
characteristics and outcome of 536 COVID-19 cases without cancer and 105 hospitalized COVID-19
patients with cancer [33]. They revealed that patients with cancer had poorer outcome compared to
non-cancer patients. In that study, outcome of the COVID-19 was influenced by tumor type, and
patients with hematologic malignancies had more aggressive course compared to patients with
solid tumors. Another retrospective cohort study by Zhang and colleagues has represented clinical
outcome of 28 cancer patients among 1276 COVID-19 patients admitted in three hospitals in
Wuhan. The mortality rate of this patients was 28.6% which was much higher than fatality rate of
COVID-19 in general population of China (2.3%) [34].

Conversely, some small studies have represented milder symptoms in patients with cancer. for
instance, Guan et al. extracted data of 1099 patients infected by HCoV-2 and found only 10 patients
with history of cancer (0.9% of all patients). Most of these patients had mild symptoms (7 of 10
patients) [35]. Another study represented the severity assessment of 69 patients with COVID-19 by
SpO2. Severe disease (SpO2<90%) was seen in only 0ne of 4 cancer patients which was
comparable to total cases of study [36].

Although most of these studies are retrospective and nonrandomized and have different results,
some of them support the vulnerability of patients with cancer in this coronavirus pandemic. There
is great uncertainty in healthcare system involving the cancer patients about the management of
cancer during the pandemic. Beside the susceptibility of cancer patients to severe COVID-19, there
are some limitation in the management of cancer patients during pandemic as well, including
shortage of blood products, involving most staffs in COVID-19 centres, postponing their
appointment especially due to travel restriction, and misgiving about the treatment of cancer.
Despite all of the mentioned controversies about the outcome of patients affecting by COVID-19,
many cancer institutions around the world publish some guidelines in the management of cancer
patients during the pandemic. Some important factors involving in the decision about cancer
therapy include cancer prognosis, cancer stage, treatment setting (adjuvant, neoadjuvant, or
palliative), type of cancer treatment (intravenous versus oral chemotherapy, radiotherapy, or
surgery), impact of delay, modify or interrupt the chemotherapy on cancer outcome, probability of
COVID-19 infection, and patient comorbidities.

In Conclusion, the issue of cancer and COVID-19 is not yet well studied, including only some small
Italian and Chinese series and retrospective studies. Many questions have remained without clear
answer. Representing the cancer as a risk factor for severe COVID-19 and poor outcome by authors
have raised the concern about the decision about the cancer therapy. Certainly, we need more
detailed studies on cancer and COVID-19 to determine the impact of cancer therapy on outcome of
COVID-19 and the effects of this pandemic on treatment of cancer.
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