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Abstract: New cases of the novel coronavirus, also known as severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), are increasing around the world. Currently, health 
care services are mainly focused on responding to and controlling the unique challenges of 
the coronavirus disease 2019 (COVID-19) pandemic. These changes, along with the higher 
susceptibility of patients with cancer to infections, have profound effects on other critical 
aspects of care and pose a serious challenge for the treatment of such patients. During the 
COVID-19 pandemic, it is important to provide strategies for managing the treatment of 
patients with cancer to limit COVID-19-associated risks at this difficult time. The present 
study set out to summarize the latest research on epidemiology, pathogenesis, and clinical 
features of COVID-19. We also address some of the current challenges associated with the 
management of patients with cancer during the COVID-19 pandemic and provide practical 
guidance to clinically deal with these challenges. 
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Introduction
In December 2019, the new coronavirus began quickly spread in Wuhan.1 Since 
then, the World Health Organization (WHO) named the new virus “severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2)” and announced “Coronavirus 
Disease 2019” (COVID-19) based on the name of the new disease on 
11 February 2020.2 COVID-19 has spread rapidly globally after it was recognized 
as a major international public health emergency and was declared a pandemic by 
WHO on March 11, 2020.3 This zoonotic virus belongs to β – coronavirus, a large 
class of viruses prevalent in nature and has a phylogenetic similarity to severe acute 
respiratory syndrome coronavirus (SARS-CoV) that caused the severe acute 
respiratory syndrome (SARS) disease in 2002.4,5 This type of respiratory disease 
is characterized by rapid transmission from human to human, resulting in 
a pandemic spread.6 Currently, our knowledge regarding the potential mechanisms 
of multi-organ injury caused by this viral infection is evolving and anti-viral 
medications as well as vaccine developments are underway.7 In order to control 
disease progression and decrease the complications and mortality of the disease, it 
is highly important to break the transmission cycle and use of available antiviral 
drugs and devices to control the progression of the disease.7 Recent publications 
have suggested that patients with underlying conditions such as diabetes, hyperten
sion, and cardiovascular disease (CVD) are at higher risk and may experience 
a more severe COVID-19 infection.8 The risk of SARS-CoV-2 contracting in 
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cancer patients is estimated to have twofold compared 
with the general population.9 A variety of factors lead to 
increased infection risk and, importantly, patients with 
cancer commonly have several risk factors. Patients with 
cancer may be immunocompromised due to the underlying 
malignancy or cancer treatment.10,11 Under the pandemic 
circumstance, oncologists should take the best treatment 
measures, taking into account the risks of death from 
COVID-19 versus the benefits and risks of continuing 
anticancer therapy.12,13 In this regard, there is an urgent 
need to address the impact of such a pandemic on cancer 
patients including changes in resource allocation, clinical 
care, and the consent process.

The present review summarized the latest research 
progress of the epidemiology, pathogenesis, and clinical 
characteristics of COVID-19, and discussed the current 
treatment and scientific advancements to combat the pan
demic novel coronavirus. Furthermore, we addressed some 
of the current challenges associated with managing cancer 
patients during the COVID-19 pandemic and provided 
some recommendations and practical approaches.

Etiology, Epidemiology, Origin, and 
Transmission of COVID-19
A novel virus belonging to the coronavirus (CoV) family 
causes COVID-19.4 Members of this large family of 
viruses are distributed broadly among humans and animals 
and can cause respiratory, hepatic, enteric, and neurologic 
diseases.14,15 In the last 20 years, several viral epidemics 
have been recorded, such as SARS-CoV in 2002, H1N1 flu 
in 2009, and Middle East coronavirus respiratory syn
drome (MERS-CoV) in 2012.14,15 These outbreaks 
stemmed from zoonotic coronavirus crossing the species 
barrier and causing high morbidity and mortality among 
human populations.16 SARS-CoV-2 is highly pathogenic 
which led to a large-scale pandemic in the 21st-century. 
According to the world health organization (WHO), data 
updated on April 18, 2020, 213 countries, areas, or terri
tories have reported 2,160,207 laboratory-confirmed cases, 
and 146,088 deaths.17 More attention should be paid to the 
USA, Spain, Italy, Germany, and the UK with more severe 
outbreaks. USA (30.7%), Spain (8.7%), Italy (7.9%), 
Germany (6.3%), and UK (5.0%) are the top five countries 
with the highest cumulative confirmed cases in the world. 
Higher case-fatality rates were found in the USA (20.7%), 
Italy (15.0%), Spain (13.0%), and France (12.7%).17 This 
worrying trend and the number of death rates are rapidly 

changing every. Since the first cases of COVID-19 disease 
were linked to direct exposure to the Huanan Seafood 
Wholesale Market of Wuhan, the transmission from ani
mal to human was assumed to be the main mechanism.18 

Several studies indicated the role of bats as a possible 
reservoir of SARS-CoV-2.6,19 Like other coronavirus, the 
virus is sensitive to heat and ultraviolet light. In addition, 
lipid solvents including ether (75%), ethanol, chlorine- 
containing disinfectant, peroxyacetic acid, and chloroform 
except for chlorhexidine can effectively inactivate such 
viruses.20 Accumulating evidence demonstrated that the 
virus may have an incubation period between 3 to 7 days 
and up to 2 weeks, while the longest incubation period was 
reported to be 12.5 days (95% CI, 9.2 to 18).1 The 
COVID-19 outbreak is increasingly growing because of 
human-to-human transmission. Like other respiratory 
pathogens, including influenza and rhinovirus, the trans
mission occurs through coughing, sneezing, respiratory 
droplet, and contact.15 The transmission of aerosols is 
also possible if victims are exposed to high aerosol con
centrations in closed spaces for a long time. Data esti
mated that each patient transmits the infection to further 
2.2 individuals (95% CI, 1.4–3.9).21 Based on their patient 
pool, Wang et al estimated the case fatality rate of 
COVID-19 to be 2.84%.22 In that study, the male: female 
mortality ratios were found to be 3.25:1.22 The SARS- 
CoV-2 infection is more likely to affect individuals with 
basic disorders, including asthma, diabetes, high blood 
pressure, CVD, and cancer, presumably leading to serious 
and even fatal respiratory diseases.1,23 In addition, patients 
with weak immunity are at a higher risk of being infected 
with the virus.

Genome Structure
The genome sequences of the coronavirus COVID-19 
was sequenced, and have become available in the early 
stages of outbreak.4 The genetic sequencing showed that 
this virus is a positive-sense RNA virus belongs to the β- 
CoV genus,24 with 82% and 51.8% nucleotide identity to 
human SARS-CoV25 and MERS-CoV,4 respectively. The 
virus encodes four main structural proteins, including 
spike (S) glycoprotein, membrane (M) protein, small 
envelope (E) protein and nucleocapsid (N) protein, as 
well as several accessory proteins (Figure 1).26 The virus 
also contains non-structural proteins (nsp) that are 
expressed as two long polyproteins (pp1a and pp1ab) 
then are cleaved into 16 mature smaller proteins (nsp1- 
nsp16) by the 3-chymotrypsin-like protease (3CLpro) 
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and the papain-like protease (PLpro).27 Some of these 
proteins like Nsp1, Nsp3, and Nsp15 are responsible for 
protein interference with the innate immune response of 
the host.28

Pathophysiology
The viral envelope plays a crucial role in virus pathogeni
city, because of the fact that it facilitates viral assembly 
and releases.26 The pathogenic process causing pneumonia 
appears to be particularly complex. The immune response 
is essential for control and overcoming coronavirus 
infections.6 In this light, viral infection can lead to immu
nopathogenesis and trigger excessive uncontrolled 
immune responses.6 Cytokine storm, a physiological reac
tion in which an uncontrolled and excessive release of 
cytokines injures host cells, was detected in some 
COVID-19-infected cases.24 The cytokine storm-induced 
hyper inflammation considered a pathogenic mechanism 
for severe clinical scenarios of COVID-19.30

Chimeric antigen receptor T cell (CAR T-cell) therapy 
has been used increasingly for cancer treatment, especially 
hematological malignancies. In spite of its beneficial 
effects, cytokine release syndrome (CRS) is the main 
CAR T cell toxicity that is associated with inflammatory 
cytokines released by the activated CAR T cells and other 
immune cells such as macrophages. The disease burden 
and high CAR T-cell dose are associated with the severity 
of CRS toxicity and in the COVID-19 outbreak, treating 
patients with lower disease burden could decrease the CRS 

risk. Cancer patients are severely immunocompromised 
and more vulnerable to infections like COVID-19.31,32

Patients infected by COVID-19 exhibit increased levels 
of a few plasma cytokines and inflammatory factors, includ
ing interleukin 1 (IL-1), IL-2, IL-4, IL-6, IL-7, IL-10, IL-12, 
IL-13, IL-17, macrophage colony-stimulating factor 
(M-CSF), granulocyte colony-stimulating factor (G-CSF), 
monocyte chemoattractant protein-1 (MCP-1), hepatocyte 
growth factor (HGF), IP-10, interferon-gamma (IFN-γ), and 
tumor necrosis factor-alpha (TNF-α).6,33,34 Together, virus 
particles first attack the respiratory mucosa and then infect 
other cells, triggering a sequence of immune responses and 
developing cytokine storm in the body, which could be 
related to a critical condition in the patients with COVID- 
19.6 Zhou et al established that the SARS-CoV-2 hijacks the 
angiotensin-converting enzyme 2 (ACE2) receptor, as 
SARS-CoV.35 The receptor-binding capacity of SARS- 
CoV-2 was found to be 10 to 20 times greater than that of 
SARS-CoV.36 SARS-CoV-2 binding to ACE2 induces an 
elevated expression of ACE2, which can result in damage to 
alveolar cells.37,38 The loss of pulmonary ACE2 function 
can contribute to renin-angiotensin dysfunction, in turn 
promoting inflammation, vascular permeability and even 
death.39

Clinical Symptoms and Diagnosis of 
COVID-19
The major clinical symptoms resulting from SARS-CoV-2 
infection include fever, cough, myalgia, and fatigue.33 

Less common signs are sputum production, runny nose, 

Figure 1 Schematic structure of coronavirus. The virus is an enveloped, non-segmented, positive-sense single-stranded RNA virus. The virion has a nucleocapsid composed 
of genomic RNA and phosphorylated nucleocapsid (N) protein, which is buried inside phospholipid bilayers and covered by the spike glycoprotein trimmer (S). The 
membrane (M) protein hemagglutinin-esterase (HE) and the envelope (E) protein are located among the S proteins in the virus envelope.29
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sore throat, headache, diarrhea, vomiting, hemoptysis, and 
pink eye.6 It is important to note that the severely- and 
critically-ill patients could present mild to weak severity 
even without obvious fever. Molecular approaches to 
detect this novel coronavirus are the first line of methods 
to validate suspected cases. In this regard, diagnostic tests 
using RT-PCR or next-generation sequencing platforms to 
detect the viral sequence quickly became available.40 

Concerning laboratory examinations, most patients show 
normal or decreased white blood cell counts and develop 
dyspnea and lymphopenia in the early stage of the 
disease.41 In addition, there are substantially higher levels 
of neutrophil numbers, D-dimer, liver enzyme, LDH, 
blood urea, and creatinine rates in serious patients, and 
lymphocyte numbers continued to decrease.6 Moreover, 
chest radiography or CT is an effective method used for 
COVID-19 diagnosis in clinical practice. Based on the 
current information, most patients have a good prognosis, 
while a few patients (especially the elderly and those with 
chronic underlying diseases) develop rapidly into acute 
respiratory distress syndrome (ARDS), septic shock, 
arrhythmia, acute heart injury, metabolic acidosis, second
ary infection, and even death.33

Prevention and Management of 
COVID-19
There are currently no specific and effective antiviral 
agents or vaccines available for the treatment of SARS- 
CoV-2. In the absence of effective treatments, “prevention 
is better than cure” is the best proverb to deal with the 
SARS-CoV-2 pandemic. In this light, the most important 
strategy for the populous to undertake is cutting off the 
transmission route, effectively quarantining, frequently 
washing hands with soap and water or alcohol-based 
hand rub, wearing personal protective equipment such as 
facemask and gloves, avoiding touching eyes, nose and 
mouth, and observing the social distance between persons 
(at least 1 meter)7,41. The currently-available treatments 
for patients with COVID-19 mainly focus on symptomatic 
and mechanical ventilation to oxygen therapy for patients 
with severe infection.6,42 Moreover, hemodynamic support 
is essential for managing septic shock.43 Chloroquine is 
a repurposed medication that shows great potential for the 
treatment of the patients with COVID-19 through interfer
ing with ACE2.44 Chloroquine represents many interesting 
biochemical properties, including inhibition of pH- 
dependent steps in several viruses replication as well as 

immunomodulatory effects that suppress the production/ 
release of IL-6 and TNF-α6

So far, there are several published reports on the favor
able outcomes of treating patients with COVID-19 with 
traditional Chinese medicine, interferon, Lopinavir, 
Ritonavir, and short-term corticosteroids.3,45 However, 
Shang et al reported that corticosteroid therapy and 
gamma globulin administration increased lymphocyte 
count, prolonged the duration of hospitalization, increased 
mortality, and seemed to be useful only in patients with 
lower lymphocyte counts.46 Therefore, the administration 
of corticosteroids for COVID-19 patients’ needs further 
investigation. The antiviral activity of Arbidol and 
Remdesivir against COVID-19 has been reported in vitro 
and in vivo, respectively. However, there is a great need for 
further clinical trials to confirm their effectiveness.15,47 

Besides, protease inhibitors lopinavir/ritonavir could be 
recommended to treat COVID-19 patients due to their 
effects on reducing viral loads and improving clinical 
symptoms.48 It is also indicated that Ribavirin and IFN-β 
might inhibit the replication of SARS-CoV in vitro.49 Apart 
from antiviral interferers and antibiotics, neuraminidase 
inhibitors and RNA synthesis inhibitors can also be used 
for the treatment of patients with COVID-19.37,50 CRS, 
known as an uncontrolled and sharp increase in pro- 
inflammatory cytokine release, is common in viral infec
tions. Different studies suggested that CRS occurs in 
patients with severe COVID-19, which is an important 
cause of death. The pivotal role of IL-6 in cytokine release 
syndrome can never be overstated. Therefore, inhibiting the 
IL-6 signal transduction pathway could be an effective 
treatment for COVID-19-induced CRS. Tocilizumab is 
a recombinant humanized anti-IL-6R monoclonal antibody 
that can effectively block the IL-6 mediated signaling. 
Therefore, it could possibly become an effective agent to 
treat severe cases of COVID-19.51,52 Nonetheless, clinical 
trials are required to check the efficacy of such medications.

Immunotherapy with anti-programmed cell death 1 (PD- 
1) or its ligand, programmed cell death ligand 1 (PD-L1) and 
anti-cytotoxic T-lymphocyte antigen 4 (CTLA-4) immune 
checkpoint inhibitors (ICI) could potentially restore the cel
lular immunocompetence.53 US Food and Drug 
Administration (FDA) has approved ipilimumab as 
a CTLA-4–blocking antibody, nivolumab, pembrolizumab, 
and cemiplimab as PD-1– blocking antibodies, and atezoli
zumab, avelumab and durvalumab as PD-L1–blocking anti
bodies for the treatment of different cancers.53,54 Such drugs 
mainly operate by increasing the immune response of 

Jafari et al                                                                                                                                                             Dovepress

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                    

Risk Management and Healthcare Policy 2020:13 1714

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


a patient to tumors by inhibiting negative T-cell function 
regulators. While patients with cancer were considered 
immunosuppressed because of their underlying malignancy 
and cytoreduction therapies, patients undergoing immu
notherapy, including ICIs or CAR-T cell therapy, may have 
specific immunophysiologies that respond differently to 
COVID-19.53 ICIs are anticancer therapies that might induce 
immune-related adverse events (irAEs) such as cardiotoxi
city in the form of myocarditis with a high rate of morbidity 
and mortality.55 Lung toxicity, especially in COVID-19 pan
demic circumstance, can be life threatening. The potential 
overlap of ICI-associated pneumonitis/myocarditis with 
COVID-19-related lung or cardiac injury is a concern about 
the utilization of ICI during the COVID-19 pandemic. 
Therefore, during the current pandemic, careful decisions 
must be made in postponing antitumor treatment for patients 
receiving ICI treatment.53

Several studies indicate that COVID-19 demonstrates 
the various pattern of myocardial injury, arrhythmia, or 
heart failure.55,56 In addition, elevated cardiac biomarkers 
in the cardio-oncology population may indicate cardiotoxi
city from cancer physiology or from treatments.56,57 Many 
reasons may be associated with elevated cardiac biomar
kers, including receiving some drugs, invasive diagnostic/ 
treatment strategies, CRS from CAR-T, myocarditis from 
ICI therapy, or heart failure from proteasome inhibitor 
use.56–58 Some of these disease processes may complicate 
the treatment of a cancer patient who is also affected by 
COVID-19, so multidisciplinary evaluation by a cardio- 

oncologist, may be necessary to provide appropriate treat
ment in this high-risk population.

Management of Health Care 
Workers Exposed to COVID-19 
Infection
During the COVID-19 outbreak, Health Care Workers 
(HCWs) are working long hours while being exposed to 
patients with COVID-19, and are vulnerable to the disease 
and infection. Clinicians and other support personnel may 
need to operate flexibly in alternative settings to promote the 
secure delivery of service.10 Social distancing and separating 
workspaces in hospitals are critical steps to decrease the risk 
of infection. If HCWs are forced to self-isolate due to con
tact with a confirmed COVID-19 case, consider ways to 
continue providing care and/or supporting multidisciplinary 
tumor boards (eg, telephone or video consultations; virtual 
participation at multidisciplinary meetings; recognizing vul
nerable patients and making connections to discuss changes 
to care and treatment).10 The WHO considers HCWs protec
tion to be a real concern that must be managed comprehen
sively. Table 1 summarizes WHO recommendations for 
HCWs with high and low risks for COVID-19 infection.59,60

COVID-19 Infection and Patients 
with Cancer
Cancer is one of the major causes of death and its treat
ment remains a challenge for the health system 

Table 1 Some Recommendations for the Management of Health Care Workers (HCWs) in COVID-19 Infection59,60

HCWs with Low Risks for COVID-19 Infection HCWs with High Risks for COVID-19 Infection

1. They should monitor their body temperature and respiratory symp

toms daily for 14 days after the last day of exposure to COVID-19 

patients.
2. HCWs should consider contact and droplet precautions when caring 

for all patients with acute respiratory illness and standard precautions 

to take care of all patients.
3. Airborne precautions for aerosol-generating procedures on all sus

pects and confirmed COVID-19 patients should be taken into 

account.
4. The application of personal protective equipment when exposed to 

confirmed COVID-19 patients consistently.

5. HCWs should do WHO’s “My 5 Moments for Hand Hygiene” before 
touching a patient, before any clean or aseptic procedure, after 

exposure to body fluid, after touching a patient, and after touching 

a patient’s surroundings.
6. They should practice respiratory etiquette at all times.

1. Health care interactions with patients for a period of 14 days after 

the last day of exposure to a confirmed COVID-19 patient should 

be stopped.
2. They should be tested for COVID-19 infection.

3. They should be quarantined for 14 days.

4. Providing full PPE, including disposable gown, eye protection, gloves, 
and either an N95 mask or a powered air-purifying respirator for 

staff involved in the aerosol-generating procedures like airway suc

tioning, intubation, and bronchoscopy.
5. Psychosocial support has to be provided for HCW during quaran

tine or throughout the duration of illness if an HCW is confirmed to 

have COVID-19.
6. A review of IPC training should be provided for the health care 

facility staff after a 14-day quarantine period.

Abbreviations: PPE, personal protective equipment; IPC, infection prevention and control.
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worldwide.61,62 According to evidence, patients with can
cer are more susceptible to COVID-19 infection and have 
a higher risk of morbidity and mortality as compared with 
the general population.12,46,63 In a study conducted on 
1524 patients with cancer, it was estimated that these 
patients had a two-fold increased risk of developing 
COVID-19 infection compared with healthy individuals.9 

This observation correlated with a report by Kuderer et al 
who conducted a cohort study on patients with active or 
non-malignant cancer and confirmed SARS-CoV-2 infec
tion within 30 days of COVID-19 diagnosis.64 According 
to this analysis, patients who had active cancer, patients 
who were under anticancer treatment, and patients within 
both of these categories appeared to have a higher risk of 
mortality and severe illness due to SARS-CoV-2 infection. 
Therefore, the authors suggested that curative surgical 
resections, adjuvant chemotherapy, and maintenance che
motherapy must be continued with extreme caution during 
SARS-CoV-2 infection.64 The Chinese Center for Disease 
Control and Prevention (China CDC) reported the case 
fatality of 5.6%, which is higher than the overall recorded 
case fatality (2.3%) from COVID-19.65 In line with these 
findings, a study carried out in Italy reported that among 
355 people who died due to COVID-19, 72 of these 
individuals (20.3%) had active cancer.66 Furthermore, 
a study by Liang et al reported that 39% of COVID-19- 
related deaths were found in patients with cancer while 
only 8% of mortality was observed in patients without 
cancer.67 The increased risk of death can be affected by 
several factors for each patient, including age, sex, and 
comorbidities, as well as the number of hospital visits for 
treatment.63 However, this finding is not generalizable due 
to the small sample size (n=18), the heterogeneity of the 
type of cancers, and the different treatment strategies.68 In 
addition, the inability of patients with cancer to receive 
adequate medical support, as well as the significantly 
higher age of patients with cancer compared with patients 
without cancer, could be considered as causes of higher 
mortality in patients with cancer during the COVID-19 
pandemic.12

SARS-CoV-2 infection may lead to myocardial 
damage, more difficulty and complexity in patient man
agement, a higher risk of infection, and worse outcomes in 
vulnerable patients with pre-existing comorbidities, parti
cularly cardiovascular disease (CVD) and cancer.55,56 

Patients with cancer and COVID-19 may not exhibit typi
cal symptoms, despite experiencing a weakened immune 
system and severe underlying diseases.30,53 In order to 

avoid under-diagnosis of CVD and decrease the spread 
of infection, vigilant monitoring is required for acute 
myocardial infarction or heart failure in patients with 
COVID-19 due to similarities between respiratory and 
cardiac symptoms. Therefore, high awareness, hemody
namic monitoring, and supportive care are required to 
manage patients with cancer and CVD.57 Importantly, 
physicians should make decisions on a case-by-case basis 
by considering cancer type, status, and overall health. 
Additionally, self-quarantine, replacing physical doctor 
visits with a telephone consultation, and deferring non- 
urgent procedures are strongly recommended to prevent 
virus transmission.13

However, a variety of factors, including repeated hos
pital visits and admissions, immunocompromised status 
(in particular poor immunity after surgery, radiotherapy, 
chemotherapy or immunotherapy), advanced age, and poor 
functionality, may account for a high risk of COVID-19 
and consequent complications among patients with 
cancer.9,12

Strategies for Cancer Treatment 
During the COVID-19 Pandemic
As the COVID-19 pandemic continues, oncologists must 
consider the risks of death from COVID-19 versus the large 
benefits of cancer treatment. However, strategies should be 
considered to minimize interruptions to cancer care. In the 
current pandemic environment, patients with cancer are 
classed as either having confirmed infection or high-risk 
for COVID-19.10,12 Patients undergoing active anticancer 
therapy are considered to be high-risk and should remain 
alert for COVID-19 symptoms.9,10,12,63,67,68 A study 
revealed that patients who underwent chemotherapy or 
surgery in the month prior to COVID-19 diagnosis had 
a numerically higher risk of clinically serious events than 
those who did not receive chemotherapy or surgery (75% vs 
43% respectively).67 Under the current pandemic circum
stances, strict preoperative screening should be performed 
in patients with cancer and suspected COVID-19.69 It is 
recommended to establish a multidisciplinary team, includ
ing oncologists, respiratory physicians, anesthesiologists, 
infectious disease physicians, and infection control staff, 
for the management of patients with cancer and confirmed 
or suspected COVID-19.10 According to the clinical guide
lines found on the WHO and Centers for Disease Control 
and Prevention (CDC) websites, patients who have reported 
infection with COVID-19 should be tested for anticancer 
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therapy before they are considered medically 
stable.2,35,37,40,46 The decision to confirm the scheduled 
prescription or delay treatment should be based on the 
biological characteristics of the tumor, the patient’s clinical 
condition, treatment characteristics, the patient’s response 
to current anti-tumor therapy, and the potential risks of 
SARS-CoV-2 infection.10,70

Patients undergoing active outpatient anticancer ther
apy are classified according to whether they receive oral 
or intravenous treatment, and consideration may be taken 
on a case-by-case basis for shifting intravenous che
motherapy to appropriate alternative oral anticancer 
agents.10,71 In this setting, preventive measures should 
be increased for patients with or survivors of cancer. 
Referral of patients to the nearest medical unit for respira
tory viral testing by multiplex PCR should also be con
sidered, and postponement of routine follow-up 
appointments for several months is recommended.71 

Moreover, before scheduled appointments and hospitali
zation, patients with cancer should be asked in detail 
about their history of recent residence/travel, contact his
tory and related symptoms to COVID-19.10 As a pre- 
caution due to the COVID-19 pandemic, both the patient 
and family members need to measure body temperature 
before admission. If the body temperature is ≥ 37.3 °C, 
they need to be transferred to a clinic. Shorter course 
radiotherapy, delayed surgery, and transfer of intravenous 
to oral-systemic regimens may be the best choices to 
minimize the number of clinic visits and the potential 
risks for patients with cancer.71 In order to promote phy
sical distancing, and in anticipation of increased workload 
resulting from the pandemic, some clinical visits can also 
be replaced by “virtual” assessments via videoconference, 
telemedicine or telephone follow-up, WeChat communi
cation, and online medical consultation.10 These 
approaches could decrease in-person hospital visits during 
the pandemic, ensure patient safety by reducing transmis
sion risks to vulnerable populations, improve access to 
care, and decrease health care costs.10 Patients with can
cer and COVID-19 must provide a mask and use hand 
sanitizers when arriving at hospital.71 The confirmed case 
should postoperatively be transferred to isolation rooms 
with separate medical facilities, and all medical devices 
must be disposed of with caution. It is advised to delay all 
elective cancer surgeries or adjuvant chemotherapy and 
comprehensive monitoring and/or treatment of patients 
with cancer and COVID-19.72

In terms of cancer surgery, providing a safe balance 
between the prevention of COVID-19 transmission and the 
performance of surgical procedures is of paramount impor
tance and extreme measures and restrictions are required 
for safe surgical strategy. Physicians have given priority to 
emergency cases, postponed non-essential elective surgical 
procedures that are not time-sensitive from a surgical point 
of view, and made decisions for cancer surgery based on 
the status of the COVID-19 pandemic, availability of 
resources, and patient- and tumor-related factors. 
Therefore, there are surgical strategies that can help 
make a timely surgical decision. These include (I) isolating 
COVID-19-specific treatment facilities to keep other facil
ities uncontaminated and decrease the risk of viral trans
mission, (II) determining the urgency of surgical cases, 
(III) proposing screening protocols for surgical patients 
based on high or low regional prevalence of COVID-19, 
and (IV) maintaining a safe and clean hospital environ
ment for resuming elective surgical procedures.73,74

Delaying elective surgical intervention can be implemen
ted until the spread of COVID-19 is more controlled.10 

Guidelines for triage, prioritizing, and treatment of patients 
with cancer during the COVID-19 pandemic have recently 
been released.75 In this context, sixty-day delays in surgical 
operation were not associated with poor oncological results 
in clinical stages I or II breast cancer.76 Patients with lung 
cancer, especially after radiotherapy, may have fever, dry 
cough, and other symptoms such as decreased white blood 
cell count and ground-glass opacities in CT of the chest.63

In light of the COVID-19 pandemic, these character
istics make it difficult to distinguish between the compli
cations of lung cancer and those of SARS-CoV-2 
infection. Moreover, patients with lung cancer might be 
at a higher risk of COVID-19 infection due to decreased 
pulmonary function.39,63 A small cohort study conducted 
on 18 patients with cancer found that lung cancer was the 
most common type of malignancy in patients with 
COVID-19 (28% of patients).67 Due to decreased lung 
function, low immunity in patients with lung cancer after 
receiving anti-tumor agents, and serious symptoms follow
ing infection, the main priority should be given to prevent
ing and treating COVID-19.39,63,77 Therefore, patients who 
do not need to be hospitalized should be treated on an 
outpatient basis as much as possible. In addition, follow up 
chest CT imaging can be delayed.10,39,63 Patients with lung 
cancer who are undergoing chemotherapy and/or immu
notherapy should be given regular treatment in local hos
pitals, and try to avoid traveling abroad. Relevant 
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examinations and tests can be completed in the outpatient 
clinic to shorten treatment time, and it is recommended to 
complete treatment in the daycare ward.

For patients with early-stage endometrial cancer of low 
and intermediate preoperative ESMO risk, hysterectomy 
with bilateral adnexectomy combined with a sentinel 
lymph node procedure is recommended.10 For advanced 
ovarian cancer, the best choice would be neoadjuvant 
chemotherapy, even though primary cytoreduction surgery 
might be envisaged.

Surgical care remains the gold standard for endometrial 
cancer in the early stages. In the current pandemic environ
ment, the minimally invasive laparoscopic robot-assisted or 
non-assisted route is the best choice. Surgery can be post
poned for one to two months for low-risk endometrial 
cancers, and first-line medical care should be given for 
advanced endometrial cancers (stages III and IV). Another 
potential recommendation is to allow in-house chemother
apy infusion if medically and logistically feasible.10 Under 
these conditions, and taking the lack of specific antiviral 
agents and vaccines into consideration, human convalescent 
serum may be an option for the prevention and treatment of 
COVID-19 infection in people with early symptoms.78

Nowadays, there is a significant global investment and 
effort to develop a vaccine for COVID-19. The US 
(NIAID) has collaborated with Moderna to develop an 
RNA vaccine. A safety clinical trial (ID: NCT04283461) 
of the candidate vaccine mRNA-1273 has started with 
a sample size of 45 volunteers.79 Recently, Folegatti et al 
in Phase I/II clinical trial (ID: NCT04324606) reported the 
safety and immunogenicity of the ChAdOx1 nCoV-19 
vaccine against COVID-19.80 The investigators showed 
that ChAdOx1 nCoV-19 has an acceptable safety profile, 
and homologous boosting increases antibody responses.80

In this situation of emergency for health care systems, the 
inability to receive needed medical services as well as the 
shortage of human and pharmaceutical resources are addi
tional concerns.81 Medication shortages, primarily che
motherapy and narcotics can have a major negative effect 
on the provision of cancer treatment and can be life- 
threatening.82,83 While drug shortages may not be immedi
ately apparent, identifying and predicting such deficiencies 
can be particularly challenging during a pandemic. The 
American Society of Health-System Pharmacists has many 
guidelines for addressing drug shortages include maintaining 
coordination with other sites or health systems, recognizing 
alternative therapies, and creating criteria for prioritizing 
patients throughout medication shortages.84

The Psychological Aspect of the 
COVID-19 Pandemic on Cancer 
Patients
The negative psychological sequelae of the pandemic might 
be substantial for all individuals, especially patients with 
cancer, their families, and/or caregivers. The hard conse
quences of social distancing, visitor limitations and quar
antine can restrict family support and advocacy 
opportunities, leading to disrupting a major sense of con
nection and a source of strength and well-being for cancer 
patients.69,85,86 Most cancer patients and their families 
would understandably be worried about how a pandemic 
could affect their care and treatment. Patients also will be 
worried about contracting the virus and how it will affect 
their care and how they can continue receiving oncology 
services during the pandemic.10 New patients will be con
cerned about whether their treatments will be postponed 
and what the repercussions might be for their outcome. It 
is necessary to remember the increased level of distress that 
cancer patients and their families may face during this 
period, beyond the distress they have encountered about 
their diagnosis and care and the pandemic itself. In such 
cases, the provision of encouragement and emotional sup
port is essential. Bakkar et al assessed the psychological 
impact of delayed treatment in cancer patients on the sever
ity of anxiety during COVID-19 by using the Hamilton 
anxiety rating scale (HAM-A). This scale has 14 items 
that measure both psychic anxiety and somatic anxiety 
and each item is scored on a scale of 0 (not present) to 4 
(severe), with a total score range of 0–56. The score ˂17 
presents mild severity, 18–24 mild-to moderate severity, 
and 25–30 moderate-to-severe. Their results indicated that 
patients who received delayed therapies experienced mild- 
to-moderate anxiety according to the HAM-A scale.87

Therefore, it is critical to have psychological support in 
each cancer center and hospital to determine the level of 
distress and appropriate response to the resources avail
able. This may mean that, during this pandemic, psycho
social workers will be more needed to evaluate anxiety 
and will be available to meet the specific needs of patients 
and families.

Impact of the COVID-19 Pandemic 
on Cancer Research
A pandemic is likely to have an adverse impact on clinical 
and basic cancer research. Currently, the research on the 
novel coronavirus is still in the primary stage. Because 
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screening, evaluation, satisfaction, and commitment to 
a clinical trial are usually accompanied by multiple 
patient visits to health and research centers, as well as 
countless interactions between patients, physicians, and 
research coordinators, in pandemic situation trial initia
tions and accruals to be reduced.10 During the pandemic, 
the workload of research teams has increased dramati
cally, and valuable time and resources have been devoted 
to COVID-19-associated tasks instead of accelerating 
clinical research. Moreover, if a trial patient tests positive 
for COVID-19, it is essential that such a person be 
excluded from the study. It is best to carry out academic 
activities, such as tumor boards or multidisciplinary con
ferences, through web-based systems. Teleconferences 
should be pursued in order to learn and explore ways for 
developing the approach to treatment and to encourage 
the sharing of information with other institutions.71 On 
March 18, 2020, the FDA issued guidelines on the execu
tion of clinical trials of medical products during the 
COVID-19 pandemic for industry, inspectors and institu
tional review boards.88

Conclusion
The COVID-19 pandemic has the ability to overexert 
existing capabilities and capacity in the health care system. 
Health care authorities should make critical decisions to 
manage the treatment of patients with cancer during the 
pandemic to minimize contact exposure and virus trans
mission. The key management approaches for patients 
with cancer in this COVID-19 pandemic include educating 
patients about using PPE, visiting health care providers 
online instead of in-person meetings, and deciding whether 
to postpone non-urgent procedures, cancer surgeries, che
motherapy, and immunotherapy. Evaluating the benefits 
and relative risks attributed to cancer therapies in light of 
the COVID-19 pandemic is crucial for continuing the safe 
delivery of these treatments. Moreover, promoting the 
patient’s emotional wellbeing and providing appropriate 
psychosocial support services is critical during the 
COVID-19 pandemic in order to limit the psychological 
burden. Overall, particular attention should be given to the 
protection of patients with cancer, and further investiga
tions are required to reduce disease severity and adverse 
outcomes during treatment for COVID-19.

Acknowledgments
This study supported by Proteomics Research Center, 
Shahid Beheshti University of Medical Sciences, Tehran, 

Iran (NO. 23193). The authors thank Dr. Emma Hennessy 
and Dr. Meghdad Abdollahpour-Alitappeh for their con
tribution to language editing and proof reading and 
Mr. Seyed Amir MirmotalebiSohi for his kind cooperation.

Disclosure
The authors report no conflicts of interest in this work.

References
1. Li Q, Guan X, Wu P, et al. Early transmission dynamics in Wuhan, 

China, of novel coronavirus–infected pneumonia. N Engl J Med. 
2020;382(13):1199–1207. doi:10.1056/NEJMoa2001316

2. World Health Organization Press Conference. The World Health 
Organization (WHO) has officially named the disease caused by the 
novel coronavirus as COVID-19. Available from: https:// 
wwwwhoint/emergencies/diseases/novel-coronavirus-2019. 
Accessed February 11, 2020.

3. Rismanbaf A. Potential treatments for COVID-19; a narrative litera
ture review. Arch Acad Emerg Med. 2020;8(1).

4. Zhu N, Zhang D, Wang W, et al. A novel coronavirus from patients 
with pneumonia in China, 2019. N Engl J Med. 2020.

5. Yin Y, Wunderink RG. MERS, SARS and other coronaviruses as 
causes of pneumonia. Respirology. 2018;23(2):130–137. doi:10.1111/ 
resp.13196

6. Guo Y-R, Cao Q-D, Hong Z-S, et al. The origin, transmission and 
clinical therapies on coronavirus disease 2019 (COVID-19) out
break–an update on the status. Mil Med Res. 2020;7(1):1–10.

7. Wang L-S, Wang Y-R, Ye D-W, et al. A review of the 2019 Novel 
Coronavirus (COVID-19) based on current evidence. 
Int J Antimicrob Agents. 2020;55(6):105948. doi:10.1016/j. 
ijantimicag.2020.105948

8. Yang J, Zheng Y, Gou X, et al. Prevalence of comorbidities in the 
novel Wuhan coronavirus (COVID-19) infection: a systematic review 
and meta-analysis. Int J Infect Dis. 2020;94:91–95. doi:10.1016/j. 
ijid.2020.03.017

9. Yu J, Ouyang W, Chua ML, et al. SARS-CoV-2 transmission in 
cancer patients of a tertiary hospital in Wuhan. medRxiv. 2020.

10. Al-Shamsi HO, Alhazzani W, Alhuraiji A, et al. A practical approach 
to the management of cancer patients during the novel coronavirus 
disease 2019 (COVID-19) pandemic: an International Collaborative 
Group. Oncologist. 2020;25(6). doi:10.1634/theoncologist.2020- 
0213.

11. Jafari A, Rezaei-Tavirani M, Farhadihosseinabadi B, et al. HSP90 
and co-chaperones: impact on tumor progression and prospects for 
molecular targeted cancer therapy. Cancer Invest. 2020;38 
(5):310–328. doi:10.1080/07357907.2020.1752227

12. Hanna TP, Evans GA, Booth CM. Cancer, COVID-19 and the pre
cautionary principle: prioritizing treatment during a global pandemic. 
Nat Rev Clin Oncol. 2020;1–3.

13. Ganatra S, Hammond SP, Nohria A. The novel coronavirus disease 
(COVID-19) threat for patients with cardiovascular disease and 
cancer. JACC CardioOncol. 2020;2(2):350–355. doi:10.1016/j. 
jaccao.2020.03.001

14. Weiss SR, Navas-Martin S. Coronavirus pathogenesis and the emer
ging pathogen severe acute respiratory syndrome coronavirus. 
Microbiol Mol Biol Rev. 2005;69(4):635–664.

15. Jin Y, Yang H, Ji W, et al. Virology, epidemiology, pathogenesis, and 
control of COVID-19. Viruses. 2020;12(4):372. doi:10.3390/ 
v12040372

16. Kai K. Emerging diseases. Researchers scramble to understand camel 
connection to MERS. Science. 2013;341(6147):702. doi:10.1126/ 
science.341.6147.702

Dovepress                                                                                                                                                             Jafari et al

Risk Management and Healthcare Policy 2020:13                                                                        submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                       
1719

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1056/NEJMoa2001316
https://wwwwhoint/emergencies/diseases/novel-coronavirus-2019
https://wwwwhoint/emergencies/diseases/novel-coronavirus-2019
https://doi.org/10.1111/resp.13196
https://doi.org/10.1111/resp.13196
https://doi.org/10.1016/j.ijantimicag.2020.105948
https://doi.org/10.1016/j.ijantimicag.2020.105948
https://doi.org/10.1016/j.ijid.2020.03.017
https://doi.org/10.1016/j.ijid.2020.03.017
https://doi.org/10.1634/theoncologist.2020-0213
https://doi.org/10.1634/theoncologist.2020-0213
https://doi.org/10.1080/07357907.2020.1752227
https://doi.org/10.1016/j.jaccao.2020.03.001
https://doi.org/10.1016/j.jaccao.2020.03.001
https://doi.org/10.3390/v12040372
https://doi.org/10.3390/v12040372
https://doi.org/10.1126/science.341.6147.702
https://doi.org/10.1126/science.341.6147.702
http://www.dovepress.com
http://www.dovepress.com


17. World Health Organization. Coronavirus Disease (COVID-2019) 
Situation Report-89. 2020.

18. Yu W-B, Tang G-D, Zhang L, et al. Decoding the evolution and 
transmissions of the novel pneumonia coronavirus (SARS-CoV-2) 
using whole genomic data. ChinaXiv. 2020;202002(v2):5.

19. Giovanetti M, Benvenuto D, Angeletti S, et al. The first two cases of 
2019-nCoV in Italy: where they come from? J Med Virol. 2020;1–4.

20. Liu J, Zheng X, Tong Q, et al. Overlapping and discrete aspects of the 
pathology and pathogenesis of the emerging human pathogenic corona
viruses SARS-CoV, MERS-CoV, and 2019-nCoV. J Med Virol. 2020.

21. Novel CPERE. The epidemiological characteristics of an outbreak of 
2019 novel coronavirus diseases (COVID-19) in China. Zhonghua liu 
Xing Bing Xue Za Zhi= Zhonghua Liuxingbingxue Zazhi. 2020;41 
(2):145.

22. Wang W, Tang J, Wei F. Updated understanding of the outbreak of 
2019 novel coronavirus (2019-nCoV) in Wuhan, China. J Med Virol. 
2020;92(4):441–447. doi:10.1002/jmv.25689

23. Chen N, Zhou M, Dong X, et al. Epidemiological and clinical 
characteristics of 99 cases of 2019 novel coronavirus pneumonia in 
Wuhan, China: a descriptive study. Lancet. 2020;395 
(10223):507–513. doi:10.1016/S0140-6736(20)30211-7

24. Cascella M, Rajnik M, Cuomo A, et al. Features, Evaluation and 
Treatment Coronavirus (COVID-19). StatPearls [Internet]. StatPearls 
Publishing; 2020.

25. Chan J, Kok K, Zhu Z, et al. Genomic characterization of the 2019 
novel human-pathogenic coronavirus isolated from a patient with 
atypical pneumonia after visiting Wuhan. Emerg Microbes Infect. 
2020;9(1):221–236. doi:10.1080/22221751.2020.1719902

26. Cui J, Li F, Shi Z-L. Origin and evolution of pathogenic 
coronaviruses. Nat Rev Microbiol. 2019;17(3):181–192. 
doi:10.1038/s41579-018-0118-9

27. Prajapat M, Sarma P, Shekhar N, et al. Drug targets for corona virus: 
a systematic review. Indian J Pharmacol. 2020;52(1):56. 
doi:10.4103/ijp.IJP_115_20

28. Nelemans T, Kikkert M. Viral innate immune evasion and the patho
genesis of emerging RNA virus infections. Viruses. 2019;11(10):961. 
doi:10.3390/v11100961

29. Li G, Fan Y, Lai Y, et al. Coronavirus infections and immune 
responses. J Med Virol. 2020;92(4):424–432. doi:10.1002/jmv.25685

30. Mehta P, McAuley DF, Brown M, et al. COVID-19: consider cyto
kine storm syndromes and immunosuppression. Lancet. 2020;395 
(10229):1033–1034. doi:10.1016/S0140-6736(20)30628-0

31. Ganatra S, Carver JR, Hayek SS, et al. Chimeric antigen receptor 
T-cell therapy for cancer and heart: JACC council perspectives. J Am 
Coll Cardiol. 2019;74(25):3153–3163.

32. Bachanova V, Bishop MR, Dahi P, et al. CAR T cell therapy during 
the COVID-19 pandemic. Biol Blood Marrow Transplant. 2020.

33. Huang C, Wang Y, Li X, et al. Clinical features of patients infected 
with 2019 novel coronavirus in Wuhan, China. Lancet. 2020;395 
(10223):497–506. doi:10.1016/S0140-6736(20)30183-5

34. Chen C, Zhang X, Ju Z, et al. Advances in the research of cytokine 
storm mechanism induced by Corona Virus Disease 2019 and the 
corresponding immunotherapies. Zhonghua Shao Shang Za Zhi. 
2020;36:E005.

35. Zhou P, Yang X-L, Wang X-G, et al. A pneumonia outbreak asso
ciated with a new coronavirus of probable bat origin. Nature. 
2020;579(7798):270–273.

36. Wrapp D, Wang N, Corbett KS, et al. Cryo-EM structure of the 
2019-nCoV spike in the prefusion conformation. Science. 2020;367 
(6483):1260–1263.

37. Sun P, Lu X, Xu C, et al. Understanding of COVID-19 based on 
current evidence. J Med Virol. 2020;92(6):548–551. doi:10.1002/ 
jmv.25722

38. He J, Tao H, Yan Y, et al. Molecular mechanism of evolution and 
human infection with SARS-CoV-2. Viruses. 2020;12(4):428. 
doi:10.3390/v12040428

39. Imai Y, Kuba K, Penninger JM. The discovery of angiotensin-con
verting enzyme 2 and its role in acute lung injury in mice. Exp 
Physiol. 2008;93(5):543–548.

40. Corman VM, Landt O, Kaiser M, et al. Detection of 2019 novel 
coronavirus (2019-nCoV) by real-time RT-PCR. Euro Surveill. 
2020;25(3):2000045. doi:10.2807/1560-7917.ES.2020.25.3.2000045

41. Guan W-J, Ni Z-Y, Hu Y, et al. Clinical characteristics of coronavirus 
disease 2019 in China. N Engl J Med. 2020;382(18):1708–1720. 
doi:10.1056/NEJMoa2002032

42. Solaimanzadeh I. Acetazolamide, nifedipine and phosphodiesterase 
inhibitors: rationale for their utilization as adjunctive countermea
sures in the treatment of coronavirus disease 2019 (COVID-19). 
Cureus. 2020;12(3).

43. Lesur O, Delile E, Asfar P, et al. Hemodynamic support in the early 
phase of septic shock: a review of challenges and unanswered 
questions. Ann Intensive Care. 2018;8(1):102.

44. Vincent MJ, Bergeron E, Benjannet S, et al. Chloroquine is a potent 
inhibitor of SARS coronavirus infection and spread. Virol J. 2005;2 
(1):69. doi:10.1186/1743-422X-2-69

45. Jian-ya G. Clinical characteristics of 51 patients discharged from 
hospital with COVID-19 in Chongqing, China. medRxiv. 2020.

46. Shang J, Du R, Lu Q, et al. The treatment and outcomes of patients 
with COVID-19 in Hubei, China: a multi-centered, retrospective, 
observational study. SSRN Electronic Journal. 2020. doi:10.2139/ 
ssrn.3546060

47. Agostini ML, Andres EL, Sims AC, et al. Coronavirus susceptibility 
to the antiviral remdesivir (GS-5734) is mediated by the viral poly
merase and the proofreading exoribonuclease. MBio. 2018;9(2): 
e00221–18. doi:10.1128/mBio.00221-18

48. Lim J, Jeon S, Shin H-Y, et al. Case of the index patient who caused 
tertiary transmission of COVID-19 infection in Korea: the application 
of lopinavir/ritonavir for the treatment of COVID-19 infected pneu
monia monitored by quantitative RT-PCR. J Korean Med Sci. 
2020;35(6).

49. Morgenstern B, Michaelis M, Baer PC, et al. Ribavirin and inter
feron-β synergistically inhibit SARS-associated coronavirus replica
tion in animal and human cell lines. Biochem Biophys Res Commun. 
2005;326(4):905–908. doi:10.1016/j.bbrc.2004.11.128

50. Lu H. Drug treatment options for the 2019-new coronavirus 
(2019-nCoV). Biosci Trends. 2020;14(1):69–71. doi:10.5582/ 
bst.2020.01020

51. Zhang C, Wu Z, Li J-W, et al. The cytokine release syndrome (CRS) 
of severe COVID-19 and Interleukin-6 receptor (IL-6R) antagonist 
Tocilizumab may be the key to reduce the mortality. 
Int J Antimicrobial Agents. 2020;105954.

52. Liu B, Li M, Zhou Z, et al. Can we use interleukin-6 (IL-6) blockade 
for coronavirus disease 2019 (COVID-19)-induced cytokine release 
syndrome (CRS)? J Autoimmun. 2020;102452.

53. Ganatra S, Parikh R, Neilan TG. Cardiotoxicity of immune therapy. 
Cardiol Clin. 2019;37(4):385–397. doi:10.1016/j.ccl.2019.07.008

54. Yaghoubi S, Karimi MH, Lotfinia M, et al. Potential drugs used in the 
antibody–drug conjugate (ADC) architecture for cancer therapy. 
J Cell Physiol. 2020;235(1):31–64. doi:10.1002/jcp.28967

55. Ganatra S, Neilan TG. Immune checkpoint inhibitor-associated myo
carditis. Oncologist. 2018;23(8):879.

56. Ganatra S, Dani SS, Shah S, et al. Management of cardiovascular 
disease during coronavirus disease (COVID-19) pandemic. Trends 
Cardiovasc Med. 2020;30(6):315–325. doi:10.1016/j.tcm.2020.05.004

57. Asokan I, Rabadia SV, Yang EH. The COVID-19 pandemic and its 
impact on the cardio-oncology population. Curr Oncol Rep. 2020;22(6).

58. Moslehi JJ, Salem J-E, Sosman JA, et al. Increased reporting of fatal 
immune checkpoint inhibitor-associated myocarditis. Lancet. 
2018;391(10124):933. doi:10.1016/S0140-6736(18)30533-6

59. Gan WH, Lim JW, David K. Preventing intra-hospital infection and 
transmission of COVID-19 in healthcare workers. Saf Health Work. 
2020.

Jafari et al                                                                                                                                                             Dovepress

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                    

Risk Management and Healthcare Policy 2020:13 1720

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1002/jmv.25689
https://doi.org/10.1016/S0140-6736(20)30211-7
https://doi.org/10.1080/22221751.2020.1719902
https://doi.org/10.1038/s41579-018-0118-9
https://doi.org/10.4103/ijp.IJP_115_20
https://doi.org/10.3390/v11100961
https://doi.org/10.1002/jmv.25685
https://doi.org/10.1016/S0140-6736(20)30628-0
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1002/jmv.25722
https://doi.org/10.1002/jmv.25722
https://doi.org/10.3390/v12040428
https://doi.org/10.2807/1560-7917.ES.2020.25.3.2000045
https://doi.org/10.1056/NEJMoa2002032
https://doi.org/10.1186/1743-422X-2-69
https://doi.org/10.2139/ssrn.3546060
https://doi.org/10.2139/ssrn.3546060
https://doi.org/10.1128/mBio.00221-18
https://doi.org/10.1016/j.bbrc.2004.11.128
https://doi.org/10.5582/bst.2020.01020
https://doi.org/10.5582/bst.2020.01020
https://doi.org/10.1016/j.ccl.2019.07.008
https://doi.org/10.1002/jcp.28967
https://doi.org/10.1016/j.tcm.2020.05.004
https://doi.org/10.1016/S0140-6736(18)30533-6
http://www.dovepress.com
http://www.dovepress.com


60. World Health Organization. Health Workers Exposure Risk 
Assessment and Management in the Context of COVID-19 Virus: 
Interim Guidance, 4 March. World Health Organization; 2020.

61. Javadian M, Gharibi T, Shekari N, et al. The role of microRNAs 
regulating the expression of matrix metalloproteinases (MMPs) in 
breast cancer development, progression, and metastasis. J Cell 
Physiol. 2019;234(5):5399–5412.

62. Najminejad H, Farhadihosseinabadi B, Dabaghian M, et al. Key 
regulatory microRNAs and their interplay with mechanosensing and 
mechanotransduction signaling pathways in breast cancer 
progression. Mol Cancer Res. 2020;18(8):1113–1128. doi:10.1158/ 
1541-7786.MCR-19-1229

63. Banna G, Curioni-Fontecedro A, Friedlaender A, et al. How we treat 
patients with lung cancer during the SARS-CoV-2 pandemic: primum 
non nocere. ESMO Open. 2020;5(2):e000765. doi:10.1136/esmoo
pen-2020-000765

64. Kuderer NM, Choueiri TK, Shah DP, et al. Clinical impact of 
COVID-19 on patients with cancer (CCC19): a cohort study. 
Lancet. 2020;395(10241):1907–1918. doi:10.1016/S0140-6736(20) 
31187-9

65. Zhi ZLXBXZ; Novel Coronavirus Pneumonia Emergency Response 
Epidemiology Team. The epidemiological characteristics of an out
break of 2019 novel coronavirus diseases (COVID-19) in China [in 
Chinese]. Zhonghua liu xing bing xue za zhi= Zhonghua liuxingbing
xue zazhi. 2020;145–151.

66. Onder G, Rezza G, Brusaferro S. Case-fatality rate and characteristics 
of patients dying in relation to COVID-19 in Italy. JAMA. 2020.

67. Liang W, Guan W, Chen R, et al. Cancer patients in SARS-CoV-2 
infection: a nationwide analysis in China. Lancet Oncol. 2020;21 
(3):335–337. doi:10.1016/S1470-2045(20)30096-6

68. Xia Y, Jin R, Zhao J, et al. Risk of COVID-19 for patients with 
cancer. Lancet Oncol. 2020;21(4):e180. doi:10.1016/S1470-2045(20) 
30150-9

69. Spicer J, Chamberlain C, Papa S. Provision of cancer care during the 
COVID-19 pandemic. Nat Rev Clin Oncol. 2020;1–3.

70. Shankar A, Saini D, Roy S, et al. Cancer care delivery challenges 
amidst coronavirus disease–19 (COVID-19) outbreak: specific pre
cautions for cancer patients and cancer care providers to prevent 
spread. Asian Pac J Cancer Prev. 2020;21(3):569–573. 
doi:10.31557/APJCP.2020.21.3.569

71. Lambertini M, Toss A, Passaro A, et al. Cancer Care During the 
Spread of Coronavirus Disease 2019 (COVID-19) in Italy: Young 
Oncologists’ Perspective. BMJ Publishing Group Limited; 2020.

72. Puliatti S, Eissa A, Eissa R, et al. COVID-19 and urology: 
a comprehensive review of the literature. BJU Int. 2020. 
doi:10.1111/bju.15071

73. Al-Omar K, Bakkar S, Khasawneh L, et al. Resuming elective sur
gery in the time of COVID-19: a safe and comprehensive strategy. 
Updates Surg. 2020;1.

74. Deo S, Kumar S, Kumar N, et al. Guiding principles for cancer 
surgery during the COVID-19 pandemic. Indian J Surg Oncol. 
2020;1.

75. Dietz JR, Moran MS, Isakoff SJ, et al. Recommendations for prior
itization, treatment, and triage of breast cancer patients during the 
COVID-19 pandemic. The COVID-19 pandemic breast cancer 
consortium. Breast Cancer Res Treat. 2020;181(3):487. 
doi:10.1007/s10549-020-05644-z

76. Mansfield SA, Abdel-Rasoul M, Terando AM, et al. Timing of breast 
cancer surgery—how much does it matter? Breast J. 2017;23 
(4):444–451. doi:10.1111/tbj.12758

77. Calabrò L, Peters S, Soria J-C, et al. Challenges in lung cancer 
therapy during the COVID-19 pandemic. Lancet Respir Med. 
2020;8(6):542–544. doi:10.1016/S2213-2600(20)30170-3

78. Casadevall A, Pirofski L-A. The convalescent sera option for con
taining COVID-19. J Clin Invest. 2020;130(4):1545–1548. 
doi:10.1172/JCI138003

79. Agrawal S, Goel AD, Gupta N. Emerging prophylaxis strategies 
against COVID-19. Monaldi Arch Chest Dis. 2020;90(1). 
doi:10.4081/monaldi.2020.1289

80. Folegatti PM, Ewer KJ, Aley PK, et al. Safety and immunogenicity 
of the ChAdOx1 nCoV-19 vaccine against SARS-CoV-2: 
a preliminary report of a Phase 1/2, single-blind, randomised con
trolled trial. Lancet. 2020;396(10249):467–478. doi:10.1016/S0140- 
6736(20)31604-4

81. Battershill PM. Influenza pandemic planning for cancer patients. 
Curr Oncol. 2006;13(4):119.

82. Alpert A, Jacobson M. Impact of oncology drug shortages on che
motherapy treatment. Clin Pharmacol Ther. 2019;106(2):415–421. 
doi:10.1002/cpt.1390

83. Gharibi T, Babaloo Z, Hosseini A, et al. Targeting STAT3 in cancer 
and autoimmune diseases. Eur J Pharmacol. 2020;878:173107. 
doi:10.1016/j.ejphar.2020.173107

84. Ventola CL. The drug shortage crisis in the United States: causes, 
impact, and management strategies. Pharm Therap. 2011;36(11):740.

85. Garfin DR, Silver RC, Holman EA. The novel coronavirus 
(COVID-2019) outbreak: amplification of public health consequences 
by media exposure. Health Psychol. 2020;39(5):355–357. 
doi:10.1037/hea0000875

86. Wang C, Pan R, Wan X, et al. Immediate psychological responses 
and associated factors during the initial stage of the 2019 coronavirus 
disease (COVID-19) epidemic among the general population in 
China. Int J Environ Res Public Health. 2020;17(5):1729. 
doi:10.3390/ijerph17051729

87. Bakkar S, Al-Omar K, Aljarrah Q, et al. Impact of COVID-19 on 
thyroid cancer surgery and adjunct therapy. Updates Surg. 2020;1–3.

88. Masiero M, Simões FC, Han HD, et al. A core human primary tumor 
angiogenesis signature identifies the endothelial orphan receptor 
ELTD1 as a key regulator of angiogenesis. Cancer Cell Int. 
2013;24(2):229–241. doi:10.1016/j.ccr.2013.06.004

Risk Management and Healthcare Policy                                                                                           Dovepress 

Publish your work in this journal 
Risk Management and Healthcare Policy is an international, peer- 
reviewed, open access journal focusing on all aspects of public 
health, policy, and preventative measures to promote good health 
and improve morbidity and mortality in the population. The journal 
welcomes submitted papers covering original research, basic 
science, clinical & epidemiological studies, reviews and evaluations, 

guidelines, expert opinion and commentary, case reports and 
extended reports. The manuscript management system is completely 
online and includes a very quick and fair peer-review system, which 
is all easy to use. Visit http://www.dovepress.com/testimonials.php 
to read real quotes from published authors.   

Submit your manuscript here: https://www.dovepress.com/risk-management-and-healthcare-policy-journal

Dovepress                                                                                                                                                             Jafari et al

Risk Management and Healthcare Policy 2020:13                                                                        submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                       
1721

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1158/1541-7786.MCR-19-1229
https://doi.org/10.1158/1541-7786.MCR-19-1229
https://doi.org/10.1136/esmoopen-2020-000765
https://doi.org/10.1136/esmoopen-2020-000765
https://doi.org/10.1016/S0140-6736(20)31187-9
https://doi.org/10.1016/S0140-6736(20)31187-9
https://doi.org/10.1016/S1470-2045(20)30096-6
https://doi.org/10.1016/S1470-2045(20)30150-9
https://doi.org/10.1016/S1470-2045(20)30150-9
https://doi.org/10.31557/APJCP.2020.21.3.569
https://doi.org/10.1111/bju.15071
https://doi.org/10.1007/s10549-020-05644-z
https://doi.org/10.1111/tbj.12758
https://doi.org/10.1016/S2213-2600(20)30170-3
https://doi.org/10.1172/JCI138003
https://doi.org/10.4081/monaldi.2020.1289
https://doi.org/10.1016/S0140-6736(20)31604-4
https://doi.org/10.1016/S0140-6736(20)31604-4
https://doi.org/10.1002/cpt.1390
https://doi.org/10.1016/j.ejphar.2020.173107
https://doi.org/10.1037/hea0000875
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.1016/j.ccr.2013.06.004
http://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com
http://www.dovepress.com

	Introduction
	Etiology, Epidemiology, Origin, and Transmission of COVID-19
	Genome Structure
	Pathophysiology
	Clinical Symptoms and Diagnosis of COVID‐19
	Prevention and Management of COVID‐19
	Management of Health Care Workers Exposed to COVID-19 Infection
	COVID-19 Infection and Patients with Cancer
	Strategies for Cancer Treatment During the COVID-19 Pandemic
	The Psychological Aspect of the COVID-19 Pandemic on Cancer Patients
	Impact of the COVID-19 Pandemic on Cancer Research
	Conclusion
	Disclosure
	References

