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Abstract

The COVID-19 pandemic has imposed a critical challenge to the current oncology care and practices including late diagnoses,
delayed anti-cancer treatment, and static clinical trials. With the increasing risk of cancer patients acquiring infection during
receiving the essential care, the debate ensues on how to balance the risk factors and benefits out of the oncologic emergencies in
cancer patients. In this review article, we have focused on the current global re-organization of the integrity and effectiveness of
the treatment modalities depending on the patient and cancer-specific urgencies while minimizing exposure to the infection. In
this review, we addressed how the worldwide oncology community is united to share therapy schemes and the best possible
guidelines to help cancer patients, and to strategize and execute therapy/trial protocols. This review provides collective knowl-
edge on the current re-structuring of the general framework that prioritizes cancer care with the available exploitation of the
reduced resources and most importantly the unparalleled levels of companionship as a large health care community towards the

need to offer the best possible care to the patients.
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Introduction

In December 2019, a distinctive coronavirus (CoV) was de-
termined to be responsible for an outbreak of potentially fatal
atypical pneumonia, ultimately defined as coronavirus disease
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19 (COVID-19), in Wuhan, Hubei province, China [1]. Early
cases of Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) were identified in people who visited or
worked in the Huanan Wholesale Seafood Market in
Wuhan. From Wuhan, China SARS-CoV-2 is dramatically
spreading in several months all over the world. The disease
related to SARS-CoV-2 is called coronavirus disease 2019
(COVID-19). As of Oct 21, 2020, a total of 41,118,064 con-
firmed COVID-19 cases and 1,129,710 deaths have been re-
ported worldwide (https://coronavirus.jhu.edu/). The number
of patients and death are estimated to increase furthermore.
According to the death rates, COVID-19 is the worst pandem-
ic compared with the previous CoV pandemics- severe acute
respiratory syndrome (SARS) and The Middle East respirato-
ry syndrome (MERS) [2, 3].

Due to low immunity after chemotherapy, many cancer
patients (especially lung cancer patients) frequently have sim-
ilar pulmonary symptoms as of COVID-19. They easily suffer
from fever, either due to infection, drug-induced causes, radi-
ation, chemotherapy-induced febrile neutropenia, or tumor fe-
ver. Because of existing abnormalities, they are prone to be
infected by COVID-19. Patients who underwent chemothera-
py or surgery in the past month possess a much higher risk to
get infected [4]. This crisis period raises a lot of challenging
questions towards the global oncology community to priori-
tize the safety considerations for the cancer patients requiring
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essential care in the endemic areas. A set of guidelines and
international recommendations are now available for manag-
ing cancer patients with special protocols [5].

Coronaviruses that Cause Pandemic

After a pandemic of severe acute respiratory syndrome
(SARS) in 18 years ago and a severe outbreak of Middle
East respiratory syndrome (MERS) in 2012 [2, 3], in
December 2019, a distinctive coronavirus (CoV) was deter-
mined to be responsible for an outbreak of potentially fatal
atypical pneumonia, ultimately defined as coronavirus disease
19 (COVID-19), in Wuhan, Hubei province, China. The
World Health Organization (WHO) declared the situation
pandemic and the biggest threat to public health in the World.

The symptoms and severity of patients from different coun-
tries were depicted in Table 1. According to the reports the
angiotensin receptor 2 (ACE2) helps the virus to enter the
respiratory mucosa [20]. Using the receptor-binding domain
of spike protein S1, the virion attaches to the cell membrane
by interacting with host ACE2 receptor in the lower respira-
tory tracts of infected patients to gain entry into the lungs [21].
This receptor binding capacity is 10 to 20-fold higher than
SARS-CoV and MERS-CoV virus [21]. The receptor-
binding domain (RBD) of the S1 subunit then determined
the host membrane binding by conformational changes.
Figure | illustrated the comparison between three different
pandemic causing coronaviruses receptor binding structures.
It assumes that the receptor binding capacity of SRAS-COV-2
is much higher than SARS-CoV and MERS.

Lifestyle Factors Related to Cancer
and SARS-CoV2

Cancer is a genetic disease that occurred due to genetic alter-
ation of growth-regulatory genes [22]. The major risk factors
are lifestyle, which includes diet, age (aging), tobacco and
drugs, obesity, alcohol consumption, and infectious diseases
[23-26]. Which means the power to minimize and control of
cancer is in our own hands. Although some of these cannot be
controlled like aging. Human health becomes susceptible with
age due to various anatomical, physiological and immunolog-
ical changes. One of the major changes is our respiratory
system, which included chest wall and thoracic spine defor-
mities. These impair the total respiratory system compliance
leading to increased work of breathing. With the increasing
age, the strength of respiratory muscle decreases. For this
reason, older persons are sensible for dyspnea and diminished
ventilatory response to hypoxia and hypercapnia. Due to this,
they are more vulnerable to ventilatory failure (i.e., heart fail-
ure, pneumonia) [27]. Previous studies reported that
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hospitalization rates for pneumonia range from 1/1000 indi-
viduals in the general population to 12/1000 over age 75 years
and 33/1000 for residents of chronic care facilities. [28, 29]. In
recent pandemic, clinical data showed that COVID-19 and
aging have positive correlation and showed a severe high
number of COVID-19 related deaths in high age people.
(https://www.cdc.gov/mmwr/volumes/69/wr/mm6912e2.
htm, https://www.cdc.gov/coronavirus/2019-ncov/need-
extra-precautions/people-at-higher-risk.html, https://www.
cdc.gov/mmwr/volumes/69/wr/mm6915e3.htm, https://
www.latimes.com/science/story/2020-03-31/coronavirus-
death-rate-estimates-show-risk-rising-sharply-with-age,
https://www.bloomberg.com/opinion/articles/2020-05-07/
comparing-coronavirus-deaths-by-age-with-flu-driving-
fatalities).

Mainstream tobacco smoke (MTS) is the major risk factor
in the development and pathogenesis of several life-
threatening diseases [30]. It is estimated that use of tobacco
smoke kills around 6 million people annually. About half of
all smokers will develop a serious smoking-related illness,
such as chronic obstructive pulmonary disease (COPD),
which is characterized by irreversible airway obstruction or
cardiovascular disease. The most severe adverse effects of
cigarette smoke on the immune system, which triggers pathol-
ogies such as COPD, respiratory infections, increased inci-
dence and severity of asthma, and cancer are well known
nowadays. The immune defects that are caused by smoking
relate to the seemingly contradictory nature of smoke as a
damaging and pro-inflammatory factor, as well as an immu-
nosuppressive factor. There is lots of evidence, which ex-
plores the role of smoking in the risk of lung cancer [31,
32]. According to Food and Drug Administration (FDA) and
WHOQO’s statement smoking may increase both the risk of
COVID-19 as well as severity; however, no such published
data available at this time to establish this correlation. Zhao
et al. [33] reported a high correlation between smoking and
severity of COVID-19 and show these two are highly signif-
icant after analyzing 1726 patients from 7 different studies. In
a review with 2986 patients, Emami et al. [34] shows the
prevalence of smoking of 7.6% in the hospitalized patients
with COVID-19. Smoking is directly associated with in-
creased risk of virtually every other respiratory infectious dis-
ease by destroying airway cilia which is a defense from infec-
tious particles by moving it out of the airway. Additionally,
smoking’s effect on increasing ACE-2 receptors in the lungs,
which is the entry point for the SARS-CoV-2 virus, and the-
oretically, an increase in receptor density give the virus more
points of entry to infect and replicate. (https:/www.
medpagetoday.com/infectiousdisease/covid19/86144, https:/
www.ucsf.edu/news/2020/05/417411/smoking-nearly-
doubles-rate-covid-19-progression, https://www.newscientist.
com/article/2243944-smoking-probably-puts-you-at-greater-
risk-of-coronavirus-not-less/#).
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Fig. 1 Characterization of SARS-CoV-2 RBD: a Multiple sequence
alignment of RBDs of SARS-CoV-2, SARS-CoV, and MERS-CoV. b-
¢ I-tasser online server (https://zhanglab.ccmb.med.umich.edu/I-
TASSER/) was used to generate a predicted model of the S-protein
Receptor binding domain of SARS-CoV2, SARS-CoV, and MERS-
CoV to get an idea about the shape of the individual molecules. The

Cancer Patients Are at High Risk of COVID-19

Patients with cancer are considered as the most vulnerable
group in the current COVID-19 pandemic. The increased rate
of susceptibility is the cause of their severe systemic immuno-
suppressive state due to varied anticancer treatment modali-
ties. The alarming widespread nature of the infection raises the
concern for its influence on patients with cancer. Thereby both
the needs of cancer patients and the workforce caring for them
are currently at the forefront of our attention and action. First
information on incidence of COVID-19 in cancer patients
comes from a study in Wuhan, China, where 0.79% (12 pa-
tients) of the 1524 cancer patients admitted showed infection
between 2019 December to 2020 February [35]. Given the
rate of contagion was high compared with the collective prev-
alence in the community (0.37%), this report holds limitations
in not addressing the COVID-19 incidence amid community-
outpatients with cancer. A recent nationwide analysis in China
0of 2007 COVID-19 cases declares patients with cancer are at
higher risk of severe clinical fatality than those without cancer
(7 of 18 patients [39%] vs 124 of 1572 patients [8%]; Fisher’s
exact p =0-0003) [36]. The case fatalness reached 5.6% amid
the cancer cohort compared with 2.3% of the general popula-
tion group. Besides, it was reported that the median age of
patients with cancer (63-1 years) is significantly higher than
for general population cohort (48-7 years). Additional reports
in China also suggest hospital-related transmission in both
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structure of SARS-CoV-2 S (blue) and SARS-CoV S (pink) and
MERS-CoV (Orange) RBD domain was superimposed which denotated
probable alteration of this binding domain. GenBank accession numbers
are QHR63250.2 (SARS-CoV-2 S), ABB29898.2 (SARS-CoV S), and
AFS88936.1 (MERS-CoV S)

patients and health care employees. A retrospective case study
with 138 patients showed that around 41.3% have acquired
the infection during hospitalization, and of these, 5 patients
belong to the oncology section [37]. Some patients with can-
cer have known to acquire the COVID-19 infection on getting
anti-cancer treatment during hospitalization, which supports
the susceptibility of cancer patients in the existing pandemic.
However, the associated limitation of the study resides on the
multiple factors like unavailability of proper clinical informa-
tion that can correlate the infection risk to the tumor stage
among patients. Secondly, the retrospective and non-
randomized form of the study based on a relatively small
population size attributes to its limitation. The heterogeneity
of the disease among patients and the diverse treatment mo-
dalities in practice also contributes to its constraint [38].
Further the report only suggests rudimentary complication
and fatality rates of COVID-19 infection in cancer patients;
however, comparisons between cancer and non-cancer pa-
tients with the infection may possibly reveal more valuable
information. Thereby, future studies with large population co-
horts and prospective study designs are necessary to reveal the
risk issues and severe events in the infected cancer patients.
The outcomes of additional analysis of 105 cancer patients
hospitalized for COVID-19 infection over a period of 7 week
from 14 hospitals in China were compared with a control
group of 536 non-cancer patients and matched for age, hospi-
tal, and admission time [39]. Reports demonstrate lung cancer
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(n=22) as the most frequent cancer to be affected in the on-
going pandemic trailed by gastrointestinal (GI, n=13), thy-
roid or breast (n=11), and hematological (n=9) cancers.
Besides the cancer patients showed high death rates (OR, odds
ratio 2.34), increased rates of ICU admission (OR 2.84),
higher probability of severe symptoms (OR 2.79), and a
two-fold increased susceptibility to having ventilation as com-
pared with the matched non-cancer control patients. Due to
limitation of the analysis to be applied to other countries with
unlike cancer epidemiology and clinical practice [40], a study
was initiated with the investigation of the electronic medical
records (EMR) of Mount Sinai Health System (MSHS) in the
New York City, USA, to determine whether cancer patients
present poor prognosis of COVID-19. A total of 334 patients
(6%) were found with cancer (lung, breast, urothelial, pros-
tate, and colon cancer) among the total 5688 patients with
COVID-19 infection [41]. Age-group-dependent stratification
of patients declares a significantly increased risk of intubation
in cancer patients aged 66 to 80; however, patients with cancer
younger than age 50 found to have a high mortality rate. This
is the first kind of a study in the USA on the prognosis of
cancer patients with COVID-19 infection which accounts for
its correlation to the patient’s age, one of the strongest prog-
nostic factors in determining risk, with a relatively large pop-
ulation cohort. A higher incidence of cancer in COVID-19
infected patients has been stated from New York City, where
6% of the patients had cancer out of 5700 hospitalized with
COVID-19 [42]. Likewise, 8% of the patients with either
present or past history of cancer were reported to be admitted
to the intensive care unit for COVID-19 in Lombardy, Italy
[43]. Another study from Italy reports 20% of the deaths from
COVID-19 contagion in patients with cancer [44]. Still there
arises an urgent need to unravel the logistics behind whether
COVID-19-infected cancer patients will have separate clinical
courses and whether the patients should receive typical anti-
tumor treatments in the epidemic areas. The current argument
emphasizes on whether or not to postpone the anti-cancer
treatments, which need to be prepared on a patient-to-patient
basis and the associated risk.

Balancing Risks and Benefits in Case
of Oncologic Emergencies in the COVID-19
Pandemic

Given the high susceptibility of the cancer patients in the
COVID-19 setting and the associated risk in acquiring the
infection during anti-cancer treatments and/or hospitalization,
a debate ensues on how to balance the risk factors and benefits
out of the oncologic emergencies in cancer patients. Delaying
anti-cancer treatment in the ongoing pandemic cannot be rec-
ommended as a sensible choice to reduce the associated infec-
tion risk in patients. Thus, the health care facilities are required

to re-emphasize the integrity and effectiveness of the basic
infection control measures to combat the spread of the conta-
gion. The major question lies in how to modify the treatment
modalities based on the patient and cancer-specific urgencies.
Care of cancer patients generally includes the following
discussed forms [45]. First form of care includes the subjects
that can be evaluated remotely and are not time-sensitive,
which mainly embraces patients who have completed their
anti-cancer treatment and possess no acute signs of recurrence
or the low-risk patients getting hormonal or oral chemothera-
py. Second form of care includes the patients where the treat-
ment delayed or omitted will have a minimal effect on the
quality and/or quantity of life. In cases of patients with ad-
vanced cancer at times oncology care involves systemic che-
motherapy and, in cases where it can be determined that the
survival benefit of the chemotherapy is limited, a decision on
delay can be taken depending on the potential benefit of ther-
apy vs the risk if the patient becomes contagious. Likewise,
delaying surgery and directing neoadjuvant therapy for the
moment can reduce risk to the patient and reserve the health
care resources. A report on the measures taken at the cancer
center in New York, USA, includes a comprehensive depart-
mental strategy to triage and shorten the radiation therapy for
oncologic crises. According to the report, the oncology de-
partment has logically implemented a three-tiered system in
the ongoing pandemic to characterize clinically urgent cases,
where postponing therapy would result in compromised out-
comes or severe morbidity [46]. Tier-1 care includes patients
with metastatic cancer requiring palliative radiotherapy as ur-
gent need. Tier-2 care embraces patients with symptomatic
disease lacking oncologic crises in which radiotherapy is the
basic standard of care, and patients with asymptomatic disease
in which radiotherapy is suggested to avert imminent func-
tional deficits. Tier-3 care includes patients with asymptomat-
ic or symptomatic disease in which radiotherapy functions as
one of the effective treatment strategies. Management in the
described manner may help the radiation oncologists to ex-
clude, delay, or impose short-term courses to lessen the num-
ber of hospital visits in the setting of COVID-19 pandemic.
Third form of care includes the patients where delay in treat-
ment has an adverse impact on the survival or quality of life.
In most cases, for several cancer types, the oncologists are
advising marginally less effective drug regimens that have
minor risk of causing hospitalization [45]. Current practice
recommends the oncologists to reasonably use stringent neu-
trophil counts and the white cell growth factor before ensuing
with the next therapy cycle, and restricting usage of steroids to
manage nausea. Whenever feasible, oral therapies are replaced
with intravenous form and different other modifications are
taken into account to lessen the patient visits and/or hospital-
izations. To further prioritize the situation therapy schemes
were modified and the treatments expected to cause immuno-
suppression should be avoided or low dosages to be provided,
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whereas patients in poor health condition will not receive such
treatments. Likely, at least a week ahead before anti-cancer
treatment, the cancer patients should stay under observation of
the consultants and in isolation. Additionally, strong personal
protection including their families must be prepared for the
patients. Fourth form of care comprises the patients where
the treatment owns the potential to cure and cannot safely be
postponed, which includes new diagnoses of high-grade lym-
phoma, acute leukemia, and the therapy-responsive cancers
small cell lung, ovarian, and testicular cancers [45].
Depending on the lethality associated with these cancers, the
oncologists are not modifying the therapy regimens despite
the COVID-19 risk. For most allogeneic transplants, which
cannot be safely delayed, both the recipients and the donors
were introduced to the COVID-19 testing before the start of
induction.

Ensuring the risk associated with cancer patient’s care and
the risk of contracting COVID-19 infection the subsequent
step is to consider the ability of the regional health care orga-
nization to meet the projected and prevailing needs. To this
awareness is required to understand whether the organization
is in the preparative, acute, or crisis stage of the pandemic. The
preparative stage discloses the integrity of the health care
workforce and ensures the availability of the necessary equip-
ment including ventilators, intensive care units (ICUs), and
the patient beds [47]. The acute stage deals with when there
is limited workforce in the system but still functional through
strategic reformation to provide the basic cancer care to their
patients. The crisis stage deals with when the system over
surpluses with the COVID-19 cases and deprived of its ability
to provide cancer patient care.

Strategic Maintenance of Patients
with Cancer Having the COVID-19 Testing:
Positive for the Infection

Overall, immunosuppressive therapy in cancer was decided to
be suspended in patients who test positive for the infection. A
case study reports that ibrutinib (Bruton’s tyrosine kinase in-
hibitor) for chronic hematologic malignant patients might be
an exception [48] and the treatment should be considered on a
particular case basis [49]. Moreover, decision-making for can-
cer patients getting glucocorticoids diagnosed with COVID-
19 must be personalized and put forward on a case-by-case
basis. However, non-immunosuppressive oral treatments in-
cluding hormonal treatments or therapies targeting the activat-
ing mutations (like EGFR/MEK inhibitors) must be individu-
alized. Cancer patients at an advanced stage or with comorbid
health disorders affecting the lungs or the heart, if they acquire
COVID-19 infection, the diagnosis is expected to be dismal
[50]. Medical decisions depend on the practical discussions of
the consultants with their patients on the goals of advance care
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planning [51]. Several approaches were prioritized by critical
oncology organizations in the ongoing pandemic setting. The
American Society of Clinical Oncology (ASCO) recommends
that in cancer patients diagnosed with the infection, the immu-
nosuppressive therapies should be withheld until the symp-
toms resolve like complete remission of fever without use of
antipyretics along with a negative COVID-19 test.
Furthermore, the US Centers for Disease Control and
Prevention (CDC) includes more stringent guidelines on call-
ing of a negative test result using the FDA-approved molecu-
lar assay technique for COVID-19 from at least two succes-
sive negative nasopharyngeal swab specimens that are collect-
ed 24 h apart. Likewise, the World Health Organization
(WHO) suggests that the patients be tested negative using
two consecutive specimens collected at 24-h interval before
release from home quarantine. On the contrary, the UK
National Institute for Health and Care Excellence (NICE) de-
clared published guidelines on initiating or resuming the anti-
cancer therapy only after a single negative COVID-19 test.
Some institutions also recommend sending the cancer patients
recovered from COVID-19 infection to resume therapy at an
isolated infusion center distant from the core infusion center
depending on the available resources [52]. Nevertheless, con-
tact limitation and physical distancing guidelines continue to
be an important part of the cancer treatment strategies during
the pandemic in order to protect the patients, health-care per-
sonnel and non-COVID-19 patients being treated in the same
organization.

Ensuring Care During the Pandemic

The ASCO prioritize several guidelines provided by the CDC
in the current pandemic setting. Firstly, the patients should be
made aware of COVID-19 symptoms and should be trained in
executing accurate hand wash, maintaining hygiene and min-
imizing exposure to infected contacts and huge gatherings.
Both patients and health workers need to follow the CDC
guidelines on mask use whenever out. As already discussed,
any clinic visit that can be delayed without causing any risk to
the patient should be suspended. A pre-screening strategy
through digital platforms or phone calls for COVID-19 symp-
toms and acquaintance history preceding planned health cen-
ter visits in-person is recommended [39]. Additional precau-
tions include proper maintenance of hygiene and cleanliness
of the health care centers and the workforces cleaning rooms
must use full PPE if the patients were suspected or confirmed
of having the contagion. Besides, the pandemic demands ad-
equate availability and use of personal protective equipment
(PPE) as per the CDC (https://www.cdc.gov/coronavirus/
2019-ncov/healthcare-facilities/guidance-hcf.html) and the
American College of Surgeons (ACS) (https://www.facs.org/
covid-19/clinical-guidance) guidelines to protect all health
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workforces from being infected. Further to optimize
protection to the health personnel from infection, which
spreads with an aerosol transmission through droplets and
surfaces [53], planning a negative pressure operating room
(OR) and anteroom was recommended by the ACS (https://
www.facs.org/covid-19/clinical-guidance) and by Liang et al.
(https://www.alnap.org/help-library/handbook-of-covid-19-
prevention-and-treatment) for COVID-19 suspected or posi-
tive patients. For a negative pressure OR, due to the low air
pressure created inside than its surroundings, the air that flows
into the room cannot escape, thereby protecting workforces in
the same center. Particularly, extubation, a risky process com-
prising viral spread is recommended to be executed either in
the negative pressure or in a committed anesthesia recovery
room [54]. Additional consideration is the course of surgical
access where minimal invasive surgery with pneumoperitone-
um, an aerosol generating procedure (AGP) must be cautious-
ly considered. Reports suggest active replication of COVID-
19 virus in the respiratory and GI tracts [55, 56], thus during
the digestive surgeries, the probable risk for aerosol transmis-
sion has been warned and a passive evacuation system to be
used with electrostatic filter from ventilators has been pro-
posed [57] to protect health care personnel. Likely, the read-
iness of a plethora of guidelines possibly will be helpful and
approachable given the discrepancies in resources available
round the world.

Oncology Community United in the COVID-19
Setting

Management of cancer in recent days are subjected to clinical
research trials, which are an integrated part of the routine
cancer care, providing additional treatment opportunities for
eligible patients. A critical barrier has been imposed to the
enrollment and ongoing participation in clinical trials due to
the COVID-19 pandemic [58]. The international bodies in-
cluding the US FDA and the European Medicines Agency
have stated proper guidelines for the sponsors and study cen-
ters to warrant the safety of participation in trial studies,
through reducing the risks to the study integrity and mainte-
nance of other regulatory compliances [59]. Though the clin-
ical trial accretion has reduced severely along with the avail-
ability of bio-specimens for various correlative analyses, the
oncologists still focus on the therapeutic trial participants so
that they can receive their protocol directed treatment and
assessments wherever it is safe. With the continuation of the
crisis period, the oncologists report unparalleled levels of
companionship and cooperation to share responsibility across
the world. The oncology community across the world was
reported to be united to share therapy schemes, to formulate
the best possible guidelines to help cancer patients, to accu-
mulate and assemble the available data, and to strategize and

execute therapy/trial protocols. Several associations came up
unitedly with identification of patients at the risk of being
infected and determining how the anti-cancer treatment influ-
ences the existing COVID-19 illness in them and critically
analyze whether it is safe to resume the treatment in the con-
tagious patients. The critical question remains on how to
maintain the clinical standards so that the value of cancer
treatments with the challenging risks during this period of
declining resources will meet the expectations of humanitarian
welfare. Since the present situation deals with prohibition of
visitors accompanying patients, the oncology clinicians and
cancer patients must pay attention on clarifying progress di-
rectives, prioritize health care substitutes and end-of-life care
preferences [51]. Several guidelines from a group of experts
across the world were dedicated to provide care to certain
cancer types that can be affected mostly by COVID-19 infec-
tion. For breast cancer, the European Society of Medical
Oncology (ESMO) and the American Society of Breast
Surgeons have issued guidelines on providing interdisciplin-
ary care in breast cancer patients and another international
group has prioritized guidance for radiation therapies in early
breast cancer cases [60]. Besides the guidelines on colorectal
surgery from the American College of Surgeons (ACS) and
Gl-tract cancer surgery from the ESMO, guidance to mini-
mize risk in GI malignant patients has been also developed
by an American group of oncologists [61] and the US
Colorectal Cancer Alliance. Likewise the management of gy-
necologic cancers is further developed by the Society of
Gynecologic Oncology, the International Journal of
Gynecologic Cancer [62], the National College of French
Gynecologists and obstetricians [63], and from the
International Gynecologic Cancer Society, in addition to that
of'the ACS and the ESMO. An important consideration in the
ongoing pandemic is the patients with lung cancer. The
Thoracic Surgery Outcomes Research Network has put for-
ward the guidelines on triage for thoracic surgery in the tho-
racic cancer patients [64] in addition to that of the ACS.
Besides ESMO published specific strategies on the care of
different lung cancer types that should be considered with
high, medium and low priority depending on the associated
risk and the stage of the cancer patients with the available
resources. Additional to the basic guidance from the
American Society of Transplantation and Cellular Therapy
(ASTCT), the American Society of Hematology, the ESMO,
and the European Society for Blood and Marrow
Transplantation (EBMT) guidelines on the management of
patients with hematologic malignancies was also published
by the Seattle Cancer Care Alliance [65]. Further improvised
radiation therapy strategies were provided by the International
Lymphoma Radiation Oncology Group [66]. Besides an in-
ternational group put forward the care of aged multiple mye-
loma patients [67], whereas the US Cutaneous Lymphoma
consortium guides therapy of the cutaneous lymphoma [68].
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For the maintenance of hepatocellular cancer in addition to the
ESMO, guidelines were also established by the International
Liver Cancer Association, the French Association for the
Study of the Liver [69] and the American Association for
the Study of Liver Diseases (AASLD) [70]. In case of head
and neck cancer the specific triage recommendations for sur-
gery in COVID-19 pandemic was provided by the University
of Texas MD Anderson Cancer Center [71] and an expert
group comprising of the French Society of Otolaryngology,
the Head and Neck Surgery and the French Society of Head
and Neck Carcinology [72]. Care of patients with brain tumors
has been established by the American Association of
Neurological Surgeons, the Society for Neuro-Oncology,
and the Congress of Neurological Surgeons Tumor
Section [73], and detailed guidelines for care of the glioma
patients have been obtained from an international multidisci-
plinary group [74]. Beyond this, a recent article in Morocco
that report on the possible ways to minimize the risk of spread-
ing infection in cancer patients in the post-COVID-19 period
explains the need to strategize and implement a national
screening awareness for the infection to all the patients in
order to protect them and the medical supervisors from the
disease [75]. Recommendations for the management of
COVID-19 negative patients should be prioritize depending
on the urgency of their health condition, while a dedicated
surveillance and optimal care should be implicated for all
the positive individuals where the critical management cannot
be postponed in the post-COVID-19 period. Every crisis pe-
riod brings with it the power to create several new opportuni-
ties in order to develop and expand our professional knowl-
edge, available techniques, and accurate exploitation of the
reduced resources and perhaps most importantly the self-
urge to unite ourselves and show the unparalleled levels of
companionship as a large health care community towards
serving for the benefit of our patients.

Conclusion

The outbreak of COVID-19 has caused pandemic world-
wide, which is much more effective than SARS and
MERS, which are experienced by the world. Due to lack
of knowledge and work, there is no such evidence that
proves the possible treatment approach of cancer patients.
It is hard to make management decisions due to lack of
data. At this time, the most challenging part is delaying
cancer treatment, especially patients with COVID-19 in-
fection. In our belief, the clinicians should take all the care
and report proper case reports of COVID-19 in patients
with malignant co-morbidities. More detailed etiologic
and risk factor study is essential in case to cancer patients
during this pandemic situation.
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