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Background: At a global level, the COVID-19 disease outbreak has had a major impact on health services and has 

induced disruption in routine care of health institutions, exposing cancer patients to severe risks. To provide unin- 

terrupted tumor treatment throughout a pandemic lockdown is a major obstacle. Coronavirus disease (COVID-19) 

and its causative virus, SARS-CoV-2, stance considerable challenges for the management of oncology patients. 

COVID-19 presents particularly severe respiratory and systemic infection in aging and immunosuppressed indi- 

viduals, including patients with cancer. 

Objective: In the present review, we focused on emergent evidence from cancer sufferers that have been con- 

taminated with COVID-19 and cancer patients who were at higher risk of severe COVID-19, and indicates that 

anticancer treatment may either rise COVID-19 susceptibility or have a duple therapeutic impact on cancer as 

well as COVID-19; moreover, how SARS-CoV-2 infection impacts cancer cells. Also, to assess the global effect of 

the COVID-19 disease outbreak on cancer and its treatment. 

Methods: A literature survey was conducted using PubMed, Web of Science (WOS), Embase, Cochrane Library, 

China National Knowledge Infrastructure (CNKI), and VIral Protein domain DataBase (VIP DB) between Dec 1, 

2019 and Sep 23, 2021, for studies on anticancer treatments in patients with COVID-19. The characteristics of 

the patients, treatment types, mortality, and other additional outcomes were extracted and pooled for synthesis. 

Results: This disease has a huge effect on sufferers who have cancer(s). Sufferers of COVID-19 have a greater 

percentage of tumor diagnoses than the rest of the population. Likewise, cancer and highest proportion is lung 

cancer sufferers are more susceptible to COVID-19 constriction than the rest of the population. 

Conclusion: Sufferers who have both COVID-19 and tumor have a considerably elevated death risk than single 

COVID-19 positive patients overall. During the COVID-19 pandemic, there was a reduction in the screening 

of cancer and detection, and also deferral of routine therapies, which may contribute to an increase in cancer 

mortality there in future. 
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. Introduction 

Coronavirus illness (COVID-19) seems to be an infection induced by a

ovel virus that has never been seen in humankind. Cough, diarrhea, and

n the most acute cases, inflammation are signs of this infection, which

nduces lung disease. According to the event descriptions and testing

rocedures used in the affected countries, 2.5 million reports of infection

ere recorded in 193 countries, resulting in 165,000 deaths, with two-

hirds of those deaths occurring in Europe. The whole pandemic stunned

he entire planet including its contagiousness, rapid spread through all
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ubgroups, and ferocity in terms of fatalities. Infection of SARS-CoV-2

an cause asymptomatic infection to extreme lower respiratory tracts

isease with lung invades, which can lead to acute respiratory distress

yndrome (ARDS) and death ( Chuang et al., 2020 ). The unique coro-

avirus (CoV) infection pandemic is posing a serious threat to global

ealth systems ( Guan et al., 2020 ). 

Any victims with COVID-19, such as tumor patients are known to

e in greater danger than others. Cancer progresses in an immunosup-

ressed setting, adding to the proof which oncology victims are more

usceptible to infections, which is exacerbated by such oncologic ther-
pril 2022 
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pies (e.g., chemotherapy, radiotherapy). Medical oncologists have re-

rganized their regular clinical practice in light of the ongoing crisis,

utting in place preventive mechanisms ( Indinia et al., 2020 ). Due to

he scarcity of COVID-19 information in oncology patients, no proof

uidelines have been made to date. COVID-19 diffusion in tumor vic-

ims is just not as widespread as predicted, according to results from

inor case collection ( Liang et al., 2020 ). 

Various complications (such as coronary disease, diabetes, and

hronic obstructive pulmonary disease (COPD) are linked to an in-

reased threat of infections and serious events. The correlation between

oV and tumor victims may not be clear due to the virus’s unique patho-

enesis in humans and the pathways of new oncologic therapies. CoVs,

nlike certain modern viruses, have not been found to induce a wors-

ning of infection in immunosuppressed people ( Wan et al., 2020a ).

OVID-19 relies on the owner’s immune reaction in addition to overt

iral pathogenicity. CoV inflammation causes an unregulated aberrant

mmune reaction to external stimuli in some people, resulting in pul-

onary tract harm ( Prompetchara et al., 2020 ). 

Many oncology patients also modified the characteristics as immuno-

ompromised subjects after the advent of antitumor immunotherapy

e.g., immune checkpoint inhibitors [ICIs]). Rather, the tumor therapy

hey undergo boosts their immune response in a way. This may indi-

ate that these individuals are more susceptible to CoV illnesses. The

nteraction of CoV and ICIs has the potential to complicate COVID-19 ′ s

linical trajectory, which could exacerbate ICI-related adverse impacts

 Ester et al., 2020 ). 

The latest CoV pandemic poses a major challenge to tumor vic-

ims who are immunosuppressed. There is also a scarcity of informa-

ion mostly on new CoV breathing disease (COVID-19) in cancer vic-

ims. CoVs, unlike certain viruses, haven’t been shown to induce fur-

her deadly illness in immunosuppressed people. In addition to specific

irus pathogenicity, COVID-19 infection causes an unregulated aberrant

nflammatory reaction in some people, resulting in lung tissue harm.

OVID-19 may thus pose a potential danger to cancer survivors who

re receiving immunotherapy (e.g., ICIs). Patients, particularly those are

eceiving intensive oncologic treatment, may be among the most suscep-

ible members of the infectious population. Just certain case studies or

bservational trials with scant medical data and restricted sample sizes

ave been conducted so far. There is a scarcity of specific evidence on

umor background, anti-tumor therapy, respiratory course, laboratory

esting and death rates ( Jing et al., 2020 ). Including the fact that pa-

ients undergoing successful anti-cancer therapy are underreported in

he articles listed, people with cancer may have an increased chance of

isease and serious incidents ( Xiaonan et al., 2020 ). 

The influenced countries’ oncology divisions had to change rapidly

nd form new organizations with a clear sense of targets. As a result,

arious guidelines and treatment strategies have been formulated to im-

rove departmental structure and operation. With the purpose of offer-

ng and continuing to offer adequate treatment to every cancer sufferer.

any organizations including science associations also provided prac-

ical guidelines under these unusual situations. The first guidelines in

urope focused mostly on how to secure tumor sufferers ( You et al.,

020 ). 

The objective of this review is to assess the global impact of COVID-

9 on cancer, with an emphasis on the identification and care of COVID-

9 victims, and to address strategies for treating cancer sufferers in this

andemic and to discuss how SARS-CoV-2 infection impacts on cancer.

.1. Significant summary 

➢ According to combined studies, 1–3.9% of worldwide COVID-19 patients

had tumors. Among subgroups of COVID-19 cases that became seriously

sick or dead, the percentage of people with an underlying malignancy was

found to be significantly higher (7.3–20.3%). 

➢ SARS-CoV-2 contamination is more common in cancer patients (0.79–

8.3%). 
2 
➢ Cancer patients who inherit COVID-19 have far poorer results than those

cancer-negative people (mortality range from 11.4 –35.5%). 

➢ The effect of current systemic antitumor treatment upon result of SARS-

CoV-2 contamination is a source of controversy. 

➢ The redirection of biomedical services to COVID-19 frontline administra-

tion has caused a reduction in tumor screening which has had an effect on

cancer treatment. This might lead to an increase in cancer-related deaths

in the near future. 

. Materials and Methods 

A comprehensive online publication was conducted by searching for

esearch papers through Google search and PubMed database to study

he COVID-19 in cancer patients. Boolean generators were utilized for

he corresponding key-words. SARS-CoV-2, and novel corona viruses in

ssociation with cancer, oncology, tumor, anti-tumor therapy and ma-

ignancy, Radiotherapy and COVID-19, COVID-19 and cancer guidance

nd advice. We compiled almost all English-language summaries and pa-

ers. Some Chinese publications with their abstracts written in English

ere also included. 

. Results 

.1. COVID-19 and cancer biology 

COVID-19 may be particularly harmful to tumor patients, which can

e mostly attributed to the compromised immune process from the dis-

ases people got and treatment they received. Such compromised im-

une process makes patients particularly vulnerable to fend off contam-

nation through the new coronavirus. So many researches have looked at

hether systemic cancer treatments including chemotherapy and selec-

ive therapies make patients more susceptible to COVID-19. Concerning

umor characteristics and active cancer treatments, utmost common pri-

ary tumor sites were lung cancer (27%), followed by colorectal (16%)

nd breast cancer (16%) and others as presented in the pie chart ( Fig. 1 )

 Yarza et al., 2020 ). 

An overactive immune reaction defined as "cytokine storm" that can

arm lungs as well as other tissues, is one of COVID-19 ′ s most severe side

ffects. Cancer patients who receive immune-activating therapies in-

luding blockers of checkpoints, T-cell therapies of chimeric antigen re-

eptors (CARs), and bi-specific T-cell engagers (BiTEs) are also at threat

f health problems if the immune reaction elicited by these strategies

ttacks natural, safe tissue. Patients who receive CAR T-cell therapies

r BiTEs can experience cytokine release disorder, which is close to the

ytokine storm shown in COVID-19 victims. COVID-19, according to the

ew study, although not completely conclusive, may intensify cytokine

ischarge syndrome in people receiving such immunotherapies. While

atients may be worried about the elevated risk of COVID-19 as a con-

equence of treating cancer, this does not prevent them from receiving

herapy. In certain cases, cancer drugs will extend life and even cure the

ancer, it’s essential to have in mind the purposes of treatment and to

ddress the costs and benefits of treatment with the psychiatrist in your

pecific situation ( Ziad et al., 2020 ). 

.2. Role in cancer 

These viruses are believed to specifically attack the pulmonary

art of humans. COVID-19 is the seventh coronavirus to infect people.

OVID-19 is a biologically unique virus in and of itself, and few func-

ion of the new corona-virus in tumor has been well revealed so far.

omorbidities including asthma and cancer predispose positive COVID-

9 suffers to worse health conditions, comparable to other serious

cute respiratory incidents (SARS-CoV-2, MERS-CoV-1) ( Yotsana and

ichael, 2020 ). 

The level of fatalities among COVID-19 cancer victims as a comor-

id diagnosis was 7.6%, compared to 3.8% for overall COVID-19 com-
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Fig. 1. Cancer patients infected with SARS- 

CoV-2 were distributed according to primary 

tumor location. Cancer of Unknown Primary 

(CUP) stands for cancer with no specific cause; 

CNS stands for central nervous system; and 

GI stands for gastrointestinal. Reproduced with 

permission from ( Yarza et al., 2020 ). 
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Fig. 2. The presentation of interrelated connection between COVID-19 and can- 

cer. Reproduced with permission from ( Feng et al., 2011 ). 
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unity, as per World Health Organization (WHO) ( World Health Or-

anization WHO, 2020 ). As a result, cancer plays a role in COVID-19

athogenesis. In the United States, upwards of half a million patients

re doing treatment, and more than 1.5 million citizens will be in treat-

ent of tumor. Sufferers who are undergoing in action chemotherapy or

adiation therapy, or have previously undergone transplantation, are in

ven greater danger. Even though tumor victims are at a higher threat

f serious effects from infection with the SARS-CoV-2 virus, research

n COVID-19 in cancer people is still scarce. Immune dysfunction and

rolonged inflammation can play a role in COVID-19 positive tumor

eople’s poor results. As a result, it is critical to investigate the root

athways that bind COVID-19 to cancer. A greater awareness of the

echanistic relationship between COVID-19 and cancer would aid in

he prevention of infection’s harmful consequences as well as the de-

elopment of new treatments. It’s also vital to consider the balance of

hoosing chemotherapy and antiviral drug therapies, as well as the tim-

ng for such treatment. Chemotherapy must be delayed for some people

ntil antiviral course is completed, whereas some can be exposed to viral

isease therapies while receiving antitumor medication ( Timothy et al.,

020 ). 

.3. Role of angiotensin converting enzyme 2 (ACE2) 

With regards to the biological interconnection between COVID-19

nd cancer, ACE-2, cytokine storm, age, and coagulopathy are a few

trong factors that connect COVID-19 and cancer ( Borchardt and Har-

ys, 2014 ; Vickers et al., 2002 ). A deeper understanding of these con-

ecting links may guide us in finding novel anti-viral and anti-cancer

herapeutic options ( Fig. 2 ). ACE2 is a carboxypeptidase that converts

ngiotensin-I to angiotensin 1–9, and angiotensin-II to angiotensin 1–

. It has a significant role in cardiac regulation and also has a protec-

ive impact in severe lung injury. Similarly, SARS-CoV and SARS-CoV-2

lso enter into the human cells via ACE2 ( Wani et al., 2020 ; Xu and

hu, 2019 ; Wan et al., 2020b ). The spike protein of the SARS-CoV-2

irus is able to replicate and develop by binding to ACE2, and being

ransported together into the cell ( Lu et al., 2020 ). 

Recent literature suggests that ACE2 protects mice in contradiction

f acute lung injury and avian influenza. Some of the H5N1 infected pa-

ients who had higher ACE2 levels in their blood serum presented well

utcomes to avian influenza infection and treating mice with human

CE2 prevented lung injury ( Feng et al., 2011 ). Inappropriately, inade-

uate research work has been done to confirm the mechanistic link be-

ween ACE2 expression and SARS-CoV-2 infection in cancer. Therefore,
3 
t would be valuable to test whether levels of ACE2 increases/decreases

n several tissues of cancer patients and COVID-19 infected patients and

ow this affects COVID-19 infection in these patients. 

.4. Common risk factors for severe COVID-19 and cancer 

In light of these intriguing data sets, it is significant to clarify

he relationship between severe COVID-19 as well as preexisting pro-

nflammatory and immunosuppressing circumstances associated with

ancer ( Fig. 3 ) and its treatments ( Table 1 and 2 ). Here, we discuss the

ommon risk factors between severe COVID-19 and cancer. 

The predisposing factors for cancer are aging, obesity, metabolic syn-

rome, and exposure to carcinogens. Also, aging, obesity, and metabolic

yndrome are represented comorbidities that influence vulnerability

o and sternness of SARS-CoV-2 infection. In cancer-infected patients,

etastatic spreading and weak Eastern Cooperative Oncology Group
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Fig. 3. Tangled relation between cancer as well as 

the comorbidity or treatment in relation to COVID- 

19 vulnerability. Reproduced with permission from 

( Derosa et al., 2020 ). 

Table 1 

Mortality data from selected studies on patients with cancer and COVID-19. 

Countries 

Total number of patients 

with cancer and COVID-19 Number of deaths Death rate Time period of study (2020) Refs. 

USA, Canada, Spain 928 121 13% 17 March − 16 April (Kuderer et al., 2020) 

Italy 909 150 16.5% Up–30 March ( Trapani et al.,2020 ) 

UK Coronavirus Cancer 

Monitoring Project 

800 226 28% 18 March–26 April ( Lee et al., 2020 ) 

New York, USA 423 51 12% 10 March–7 April ( Robilotti et al., 2020b )) 

TERAVOLT Registry 400 141 35.5% 26 March − 12 April ( Horn et al., 2020 ) 

New York, USA 218 61 28% 18 March − 8 April ( Mehta et al., 2020 ) 

Europe chronic lymphatic leukaemia 190 55 28 March − 22 May ( Scarfo et al., 2020 ) 

Brazilian National Cancer Institute 181 60 33.1% 30 Apr − 26 May ( deMelo et al., 2020 ) 

Gustave Roussy Cancer Campus, 

Villejuif, France 

137 20 14.6% 14 March − 15 April ( Fabrice et al., 2020 ) 

China 105 12 11.4% 1 January − 24 February ( Mengyuan et al., 2020 ) 

New York, USA lung cancer 102 25 25% 12 March − 6 May ( Luo et al., 2020a )) 
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ECOG) performance status also favor COVID sternness ( Derosa et al.,

020 ). 

.4.1. Aging, immunosenescence and inflammaging 

Aging is one of the utmost common causes, increasing the occur-

ences of both cancer and SARS-CoV-2 infection, with significantly po-

ential commonalities connecting to immunosenescence, inflammaging

 Fig. 3 ), and their treatments are presented in Table 2 . Immunosenes-

ence outlines a status of lessening the function of the body immune

ystem-related responses to vaccination, infection, and cancer, also an

ugmented occurrence of devastating autoimmune diseases in the ag-

ng populace ( Pawelec, G., 2018 ) For example, C-reactive protein lev-

ls are related to aging CD8 + T cells, plasma blasts as well as granulo-

ytes in aging persons ( Stevenson et al., 2018 ) Particularly, in patients

ith COVID-19, lesser T cell counts are related to clinical indicators

f inflammation, for example, D-dimers, ferritin, and C-reactive pro-

ein, while high quantities of plasma blasts are related to severe dis-

ase ( Mathew et al., 2020 ). Interleukin 6 (IL6), which has been re-

erred to as the ‘gerontologist’s cytokine’ ( Ershler and Keller, 2000 ),

s normally present at low levels in the blood but is increased with

ging ( Nelke et al., 2019 ) and correlates with death ( Puzianowska-

u ź nicka et al., 2016 ). IL6 is involved in the pathogenesis of numerous

hronic ailments, including cancer ( Weiss et al., 2013 ). The IL6–JAK–

TAT3 pathway is hyperactivated in various types of cancer, driving the

ropagation, survival, and intrusiveness of cancer cells and suppressing

he anti-tumor immune response ( Dulos et al., 2012 ). 

Therefore, tactics directing this pathway have already received US

ood and Drug Administration (FDA) approval to treat inflammatory
4 
onditions or myeloproliferative neoplasms, and to manage certain ad-

erse effects of chimeric antigen receptor-expressing T cells (CAR T

ells) ( Johnson et al., 2018 ). 

.4.2. Metabolic syndrome, cancer and COVID-19 

Numerous meta-analyses have reported an association between

ype 2 diabetes (T2D) and cancer, with the strongest relationship

ound for liver and pancreatic cancer, followed by endometrial cancer

 Oberaigner et al., 2014 ; Dong et al., 2021 ). Likewise, severely obese

ersons with T2D are more probable to become infected by SARS-CoV-2,

nd are at a higher risk of problems and demise from COVID-19. Inter-

stingly, persons with T2D were also at augmented risk for SARS as well

s MERS ( Kulcsar et al., 2019 ). Related to this, insulin is a vital hormonal

arnish of tumor metabolism and development in obesity-related to in-

ulin resistance ( Perry and Shulman, 2020 ) and treatment of T2D during

OVID-19 is being instigated to mitigate disease severity ( Longo et al.,

020 ) which may compromise the integrity of the intestinal barrier that

ocated in SARS-CoV-2 replication ( Thaiss et al., 2018 ). 

.4.3. Immunosuppression, lymphopenia, neutrophilia and interferon 

eficiency 

Through their involvement in immunosurveillance, lymphocytes

ontrol the occurrence, development, and therapeutic response of can-

ers ( Galluzzi et al., 2017 ). CD4 + and CD8 + T lymphocytes recognize tu-

or cells expressing immunodominant determinants presented by chief

istocompatibility complex class II and class I, respectively. CD4 + lym-

hopenia, a hallmark of immunosuppressive viral infection, occurs in

bout 20% of patients with advanced pancreatic cancer, melanoma, non-

odgkin’s lymphoma and breast cancer ( Bedimo et al., 2009 ). 
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Table 2 

Drugs with anti-cancer effects and redeployment to become anti-virals. 

Drugs Mode of action Cancer indication Antiviral indication Type of study Ongoing clinical trials 

Interferon-based therapies 

IFN 𝛼2b or IFN 𝛽1b, alone or 

combined with antivirals 

Stimulation of innate 

immunity 

RCC, melanoma, 

HCC, CML, hairy-cell 

Leukemia ( Galimberti et al., 

2020 ), 

AIDS-related 

Kaposi sarcoma 

Follicular lymphoma 

Condylomata acuminata 

Hepatitis B and C Clinical trial against 

COVID19 ( Sallard et al., 

2020 ; Lu, H., 2020 ; 

Sheahan et al., 2020 ) 

NCT04344600, 

NCT04350671, 

NCT04343768, 

NCT04343976, 

NCT04254874, 

NCT04320238, 

ChiCTR2000029387, 

NCT04315948, 

NCT04276688 

IFN 𝛾 Activation of lung 

macrophages 

Cancer ( Garcia et al., 2018 ) 

cancer 

comorbidities: e.g., COPD, 

idiopathic 

pulmonary fibrosis 

Synergy with IFN 𝛽 to block 

SARS-CoV-2 replication 

Clinical trial with 

inhaled IFN 𝛾

( Smaldone, 2018 ) 

TLR3 agonists 

Hiltonol 

(poly-ICLC) 

Induction of type I 

IFNs and protection 

against respiratory 

virus–induced 

immunopathology 

( Kumaki et al., 2017 ) 

Adjuvant for cancer vaccines 

Therapeutic in addition to 

immunogenic chemotherapy 

Preclinical study 

in BALB/c mice 

against SARS-CoV: 

prophylactic and therapeutic 

effects of poly-ICLC by 

intranasal route 

( Kumaki et al., 2017 ) 

No trials 

Immune checkpoint inhibitors 

Anti-PD-1 Abs 

Pembrolizumab 

Nivolumab 

Reactivation of exhausted 

antiviral and antitumor CTLs 

( Hirsch et al., 2017 ) 

Multiple stage IIIc IV cancer 

indications (various cancers) 

( Hirsch et al., 2017 ) 

Prevention of EBV-induced 

HLH ( Liu et al., 2020a ) 

Non-inferiority in case of 

concomitant NSCLC and 

COVID-19 ( Luo et al., 2020b ) 

Retrospective analysis on 

( Weiss et al., 2013 ) patients 

with lung cancer adjusted for 

gender and smoking status 

Randomized trials with 

anti-PD-1 

NCT04335305: 

pembrolizumab 

NCT04333914: nivolumab 

IL-6–JAK–STAT3 

Anti-IL-6R Abs 

Tocilizumab 

Cytokine storm and 

HLH, prevention of 

immunothrombosis, 

lung and systemic 

inflammation, 

reduction of 

neutrophilia ( Moots et al., 

2017 ) 

FDA approved for 

iatrogenic responses 

to immunostimulation (e.g., 

CART cell therapies) and 

myeloproliferative 

neoplasms. 

In assessment for 

multiple myeloma, 

many solid and 

hematological 

malignancies and 

acute GVHD ( Ocana et al., 

2017 ) 

FDA approved in China for 

severe COVID-19 

Pilot studies or 

Randomized clinical trials 

Observational 

study in 21 Chinese 

patients with 

COVID-19 

Translational 

Research studies ( Guo et al., 

2020 ; Liao et al., 2020 ) 

NCT04332094, 

NCT04359667, 

NCT04317092, 

NCT0433291, 

NCT04335071, 

NCT04346355, 

NCT04306705, 

NCT04331795, 

NCT04377659, 

NCT04377750, 

NCT04363853, 

NCT04320615, 

NCT04315480, 

NCT04331808, 

NCT04310228, 

NCT0433391, 

NCT04339712, 

NCT04331808 

Androgen-deprivation therapy 

Androgen 

receptor 

deprivation 

therapies (ADT) 

ADTs decrease 

TMPRSS2 in lung 

and prostate 

tissues ( Mikkonen et al., 

2010 ) 

Prostate cancer 

(expressing TMPRSS2) 

( Lucas et al., 2014 ) 

TMPRSS2 induces 

spike protein priming; 

its inhibition by 

camostat mesylate 

has antiviral effect 

Retrospective 

Italian study, 

N = 4532 patients; 

ADT decreased 

COVID-19 incidence 

(OR: 4.05) ( Lucas et al., 

2014 ) 

NCT04397718 

Other small molecules 

Anti-CD26/ 

DDP4 

Begelomab 

Alternate receptor 

for SARS-CoV-2 (in 

addition to ACE2) 

( Vankadari and Wilce 2020 ) 

Preservation of Cxcl10 

biological 

activity and anticancer 

synergistic 

effects between 

CD26 blockade and 

anti-PD-1 Ab ( Nabavi et al., 

2020 ) 

Steroid refractory acute 

GVHD 

( Nabavi et al., 2020 ) 

MERS Diabetes 

( Iacobellis, 2020 ) 

No trials 

Imatinib 

Mesylate or saracatinib 

Abl kinase activity 

involved in 

coronavirus fusion 

with endosomal 

membrane as well as 

cell–cell fusion late 

in infection ( Inoue et al., 

2007 ) 

FDA approved for CML and 

GIST 

Infectious bronchitis 

virus (IBV) 

SARS-CoV1 

MERS ( Nabavi et al., 2020 ) 

Randomized clinical 

trial 

NCT04357613, 

NCT04356495, 

NCT04346147 

( continued on next page ) 
5 
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Table 2 ( continued ) 

Ibrutinib TKI Bruton kinase 

and IL-2-inducible 

T cell kinase 

inhibitor that blunts 

T cell activation and 

reduces cytokine 

release syndrome 

( Treon et al., 2020 ) 

Steroid-refractory 

chronic GVHD 

CLL Waldenström disease 

( Galimberti et al., 2020 ) 

Effects on host immune 

cells; no direct antiviral 

activity 

Retrospective 

observation in 

Waldenstrom 

macroglobulinemia: 

reduced COVID-19 

incidence ( Treon et al., 2020 ) 

No trials 

Zotatifin; 

Plitidepsin 

eIF4A inhibitor; 

eEF1A inhibitor 

Preclinical activity against 

multiple forms of KRAS 

mutant and 

receptor tyrosine kinase 

mutant cancers currently 

being evaluated in 

multiple myeloma 

eIF4H, an Nsp9 

interactor, is a partner of 

eIF4A; eIF4A inhibitor 

zotatifin shows strong 

antiviral effect eIF4A 

inhibitor ternatin-4 has 

antiviral effects 

Phase 1/2 clinical 

trial in patients with 

a targeted set of 

solid tumors ( Gordon et al., 

2020 ) 

NCT04092673 

NCT04382066 

Anakinra Interleukin (IL) − 1 
receptor antagonist 

Currently being 

evaluated to prevent or treat 

severe side effects 

in patients receiving CAR-T 

cell therapy (NCT04148430) 

Clinical trials in 

cytokine storm 

syndrome secondary 

to COVID-19 ( Cavalli et al., 

2020 ) 

NCT04443881 

Other strategies 

BCG Trained immunity 

Epigenetic 

reprogramming 

of myeloid cells 

( Mitroulis et al., 2018 ) 

FDA approved in 

non-muscle invasive 

bladder urothelial 

cancers 

No data 

Negative epidemiological 

data ( Hamiel et al., 2014 ) 

Phase 3 randomized 

controlled clinical 

trials 

NCT04328441, 

NCT04327206, 

NCT04379336, 

NCT04327206, 

NCT04348370 

Chlorpromazine High concentrations 

in lung and saliva 

Anti-inflammatory 

(more IL10, less 

TNF 𝛼, IFN 𝛼) 

Antiproliferative 

via suppression 

of AKT–mTOR or 

sirtuin 1 inhibition 

Phenothiazine 

derivative used to treat 

psychotic disorders 

Control of nausea 

and vomiting in 

cisplatin-treated cancer 

patients 

Weak indication in drug 

repurposing: 

antineoplastic properties in 

colon cancer and 

glioblastoma in vitro 

Inhibition of 

clathrin-dependent 

endocytosis 

( Gadina et al., 1991 ) 

Clinical trials NCT04366739, 

NCT04354805 

Low-dose 

Radiotherapy 

Immunomodulation 

Reprogramming 

of iNOS + / M1 phenotype of 

pulmonary macrophages 

( Meziani et al., 2021 ) 

Low-grade lymphoma 

Lung cancer 

Pneumonia Preclinical models of 

lung inflammation 

induced by TLR3 or 

TLR4L ( Meziani et al., 2021 ) 

NCT04377477, 

NCT04390412, 

NCT04366791, 

NCT04380818, 

NCT04394182 

Vitamin D3 

(cholecalciferol) 

Extra skeletal 

bioactivity in 

prevention of 

infections, T1D and 

T2D, cardiovascular 

disease, obesity, 

asthma, inflammatory 

bowel disease and 

cancers (colon, 

breast, prostate and 

ovarian) 

Induction of apoptosis, 

stimulation of cell 

differentiation and 

anti-inflammatory 

and antiproliferative 

effects and inhibition of 

angiogenesis, invasion 

and metastasis 

Reduction of death by 

cancer but no benefit 

in preventing cancer 

incidence. 

Protective effect of 

vitamin D in settings of 

pneumonia, cytokine 

hyperproduction and 

ARDS ( Huang et al., 2020 ) 

Vitamin D repurposed 

for influenza A H5N1 

virus–induced lung 

injury 

Observational 

studies: Daily 

supplementation with 

2000–5000 IU/day 

vitamin D3 in older 

adults with Parkinson 

disease may offer 

protection against 

COVID-19 ( Hribar et al., 

2020 ; Manson et al., 2019 ) 

Genetic studies: 

Vitamin D receptor 

gene (VDR) 

alleles associated 

with increased 

susceptibility to 

respiratory or viral 

infections ( Jolliffe et al., 

2018 ) 

NCT04399746, 

NCT04344041, 

NCT04372017, 

NCT04386850 

Ab, antibody; ADT, androgen deprivation therapy; ARDS, acute respiratory distress syndrome; CML, chronic myeloid leukemia; CLL, chronic lymphocytic leukemia; 

EBV, Epstein–Barr virus; EMA, European Medical Agency; GVHD, graft-versus-host disease; HCC, hepatocarcinoma; HLH, hemophagocytic lymphohistiocytosis; iNOS, 

inducible nitric acid synthase; NSCLC, non-small-cell lung cancer; poly-ICLC, polyinosinic–polycytidylic acid; RCC, renal-cell carcinoma. 
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Lymphopenia regularly escorts cancer diagnosis, treatment, or pro-

ression and is a side effect of chemotherapy and steroids. Radiotherapy

lso decreases lymphocyte counts ( Meye, 1970 ). An augmented number

f blood neutrophils is often combined with reduced lymphocyte counts,

esulting from the elevation of the neutrophil-to-lymphocyte ratio. High

eutrophil-to-lymphocyte ratio is a poor prognostic indicator and fore-

asts short cancer-specific progression-free survival after blockade of
(  

6 
rogrammed cell death protein 1 (PD-1), as well as severe COVID-

9 ( Ocana et al., 2017 ) 

.4.4. Psychological effect of COVID-19 pandemic on cancer patients 

Investigation have found among defendants, the most common can-

er diagnoses were breast cancer (190 patients; 40%), lung cancer (61

atients; 13%), pancreatic cancer (61 patients; 13%), colorectal cancer

41 patients; 8%), hematologic malignancies (31 patients; 6%), gyneco-
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Fig. 4. Changes to cancer treatment caused by the 

COVID-19 pandemic. Reproduced with permission 

from ( Eva et al., 2021 ). 
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ogic cancer (24 patients; 5%), prostate cancer (18 patients; 4%), stom-

ch cancer (15 patients; 3%), head and neck cancer (13 patients; 3%),

idney cancer (8 patients; 2%) and other such melanoma, sarcoma and

esticular cancer (11 patients; 3%). Overall, in a population character-

zed by a high level of emotional vulnerability the CoV-19 pandemic

ad a marginal effect, and only a small percentage of patients stated a

ise in their emotional vulnerability ( Fig. 4 ) ( Eva et al., 2021 ). 

.5. Impact of COVID-19 in various countries 

.5.1. Impact of COVID-19 in India 

The nationwide lockdown to combat the COVID-19 disease outbreak

ad a detrimental effect on chemotherapy care, with a substantial de-

rease in the percentage of people opting for cancer-specific treatment.

o minimize the number of hospital visits, the trend of chemother-

py prescriptions shifted to a longer interval and a longer path. Even

hough COVID-19 new cases were observed in the population, the re-

oval of travel limits increased in numbers of patients seeking advice

 Pandey et al., 2020 ; Wani et al., 2021 ). 

.5.2. Impact of COVID-19 in China 

Anti-viral treatment and opposing his RT-PCR on 2 occasions, a

OVID-19 positive people with early phase colon cancer was effectively

iagnosed with colectomy without complications ( Guilherme et al.,

020 ). Chinese doctors changed not only the treatment methods for can-

er patients but also the medical protocols ( Eva et al., 2021 ). When it

omes to lung cancer, maintaining a high index of suspicion for COVID-

9 contamination and safeguarding sensitive patients are top priorities,

ancer of the lungs is the much vulnerable type of tumor to COVID-19

ontamination, according to three Chinese cohorts. China said that, after

he COVID-19 pandemic, China saw a shift in approach in the treatment

f oncology people ( Xu et al., 2020 ). 

.5.3. Impact of COVID in Italy 

Italy was among the first countries to see a dramatic rise in the

revalence and mortality level of COVID-19 cases, by the end of March

020, there have been over 100,000 incidents and up to 11,600 deaths.

taly quickly protested for a lack of staff, and several oncologists were

alled in to help with the COVID-19 war. As a result, some areas were
7 
onverted to only accept COVID-19 patients. Focused on their exist-

ng experience, an Italian group of young oncologists proposed several

teps to respond to the situation. Several elective operations in colorec-

al surgery, for example, were restricted in many facilities around the

orld, but colorectal cancer operations were not included in this policy

nd continued alongside emergent procedures ( Di Saverio et al., 2020 ).

n the absence of guidelines, few rectal cancer specialists choose to use

ral capecitabine instead of 5-FU wherever necessary and to use short-

ourse radiation treatment in the neoadjuvant environment when post-

oning surgery ( De Felice and Petrucciani, 2020 ). A northern Italian as-

ociation of radiation oncologists suggested an equation that focused on

ttempting to handle cancer patients with hypo fractionated protocols

herever possible, while withholding or delaying radiation treatment

or benign illness, just handle reported or extremely suspect COVID-19

vents in the adjuvant environment ( Filippi et al., 2020 ). 

.5.4. Impact of COVID-19 in France 

Oncology practice in France was similar to China and Italy, but sev-

ral French organizations currently published standardized recommen-

ations for the treatment of particular cancers. All of these proposals

ere in line with suggestions made by a panel of French experts com-

issioned by the leader on March 14th, 2021 the Public Health Coun-

il held a meeting to discuss the SARS-CoV-2 virus and solid cancers

 You et al., 2020 ). 

.6. The pandemic’s effect on cancer care 

In response to the disease outbreak, cancer clinics around the world

mplemented procedures like a divided process, prioritizing some sub-

ets of people with cancer for urgent care while delaying treatment

or others ( Beddok et al., 2020 ; Wani et al., 2022 ). Mauri et al. sum-

arised core recommendations from 63 standards in specialized associ-

tions across the planet. Health services are selectively mobilized to the

reatment of clinicians with COVID-19 in hospitals servicing communi-

ies with a heavy caseload of SARS-CoV-2 disease, including New Delhi,

umbai, Milan, Madrid, and New York, possibly jeopardizing normal

perations like cancer testing and treatment ( Mauri et al., 2020 ). 

Since the pandemic, another problem that doctors caring for is de-

iding which systemic care is best for the metastatic tumor people have
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(  
ad from the various options available, particularly in light of new

vidence that hospital entry or repeated hospital visits could be possi-

le causes for cancer sufferers contracting the SARS-CoV-2 virus. People

ith this disease in low-income and middle-income countries have faced

ncreasingly daunting difficulties ( Trehan and Vijay, 2021 ). During this

andemic, guidelines support the utilization of regimens with reduced

evels of cytopenia in the area of genitourinary cancers, where various

herapeutic methods such as chemotherapy, selective treatments, hor-

onal therapies, immunotherapeutic, or radionuclides may be provided

o patients ( Gillessen and Thomas, 2020 ). 

A recent study demonstrates that some patients with cancer face a

igher risk of death if affected by COVID-19, which is predominantly

riven by older age, smoking, the presence of active disease and asso-

iated risk factors. Patients who are otherwise healthy and have cur-

ble malignancies present COVID-19-related mortality rates similar to

he general population, which should not have delayed access to cancer

reatment. The oncology community is trying to thoughtfully balance

he fear of COVID-19 against the dire consequences of not treating can-

er in an effective or timely manner ( Cannistra et al., 2020 ).Our data

ndorse the recommendations to minimize the risk of SARS-CoV-2 in-

ection in patients with cancer with active preventive measures, espe-

ially in subgroups of patients with recognized poor prognostic factors,

nd to perform close monitoring in the case of exposure to the virus or

OVID-19 related symptoms. The mortality data from selected studies

n patients with cancer and COVID-19 are presented in Table 1 . 

.7. Treatment of COVID-19 in cancer patients 

.7.1. Oxygen therapy for COVID-19 patients 

The most important symptomatic treatment for COVID-19 patients is

xygen therapy ( Yang et al., 2020 ). For cancer patients with COVID-19,

here was a higher percentage of patients who received oxygen ther-

py ( Zhang et al., 2020a ). The higher proportion of COVID-19 patients

ith cancer requiring oxygen therapy and mechanical ventilation may

e related to more severe disease and an immunosuppressive state in

ancer patients, who are more susceptible to secondary lung infection

ith other pathogens. 

.7.2. Antiviral treatment for COVID-19 patients 

Currently, there is no antiviral drug that is specifically effective

gainst SARS-CoV-2. Several clinical studies have indicated that remd-

ivir, arbidol, and chloroquine may have moderate benefits for treating

OVID-19 ( Wang et al., 2020a ; Grein et al., 2020 ). Larger clinical stud-

es need to confirm these results. For cancer patients with COVID-19,

he use of antiviral drugs did not yield any different outcomes com-

ared with general COVID-19 patients. About 71.4% of cancer patients

ith COVID-19 received at least one antiviral agent, including arbidol,

opinavir/ritonavir, ganciclovir, and ribavirin, while 32.1% received

wo or more antiviral agents ( Zhang et al., 2020b ; Dai et al., 2020 ). 

.7.3. Immune enhancement therapy for COVID-19 patients 

Given that COVID-19 cancer patients may have systemic immuno-

uppression, intravenous immunoglobulin may be a promising treat-

ent of COVID-19. One study showed that 12 out of 28 cancer patients

ith COVID-19 received intravenous immunoglobulin treatment. How-

ver, the study could not provide adequate information about efficacy

ue to the limited sample size and lack of a randomized control group

 Zhang et al., 2020a ). 

.7.4. Anti-inflammatory therapy for COVID-19 patients 

The rationale for anti-inflammatory therapy is based on the premise

hat COVID-19 induces a cytokine storm with deleterious effects on tis-

ues ( Tobaiqy et al., 2020 ). In a controlled, open-label trial, the use

f dexamethasone in hospitalized patients with COVID-19 resulted in

ower 28-day mortality among those receiving either invasive mechani-

al ventilation or oxygen alone ( Horby et al., 2020 ). For cancer patients
8 
ith COVID-19, the use of systemic corticosteroids remains controver-

ial. Given that cancer patients are already at a higher risk of opportunis-

ic infections, the use of corticosteroids may not be effective in mitigat-

ng COVID-19 symptoms. Indeed, one study showed that corticosteroids

id not reduce the incidence of severe events in cancer patients with

OVID-19 ( Zhang et al., 2020b ). Blood purification therapy is an al-

ernative treatment to reduce cytokine storms and benefit critically ill

OVID-19 patients. One report showed that the therapy was effective

n managing cytokine storms and pathogenic antibodies in three crit-

cally ill COVID-19 patients with profound inflammations ( Ma et al.,

020 ). However, larger randomized data were lacking. Furthermore,

ulti-disciplinary efforts are needed to achieve increased availability

f blood purification therapy for COVID-19 cancer patients. 

.7.5. Convalescent plasma therapy for COVID-19 patients 

Convalescent plasma therapy has also been explored to alleviate

OVID-19 symptoms ( Tobaiqy et al., 2020 ). Of note, there are some

otential risks and ethical issues associated with its usage, including

hrombotic risk and the selection of donors. Given that cancer patients

ith COVID-19 may have a more rapid disease progression, convales-

ent plasma therapy may be particularly beneficial in this population. To

ate, there is no report about the effectiveness of convalescent plasma

herapy in this patient population. 

.7.6. Therapies for COVID-19 associated with anti-tumor therapies 

It is known that immune tolerance is a key part of tumorigenesis and

nti-tumor therapy resistance ( Dong, 2020 ). Similar to cancer therapy,

ne method of vaccine development may be a T cell epitope vaccine

o enhance the T cell recognition of virus-infected cells. The regimen

sed to prevent or reduce the cytokine storm in cancer patients dur-

ng CAR-T cell therapy may also be used to reduce the risk of cytokine

torm in COVID-19 patients. It is known that IL-6 is a critical cytokine

nvolved in cancer and inflammation. High levels of IL6 predict poor

rognoses of patients with COVID-19 ( Zhao, 2020 ). Among 129 patients

ospitalized for COVID-19, those who received tocilizumab in addition

o standard treatment were significantly less likely to need ventilation

r die within 2 weeks, when compared with those who received stan-

ard treatment alone. Therefore, antibodies targeting the IL6 receptor

tocilizumab and sarilumab), I-6 (siltuximab),and other receptor antag-

nists ( 𝛼1-adrenergic receptor antagonist, prazosin) for mitigating cy-

okine storm are promising therapeutic strategies for the treatment of

ancer patients with COVID-19 ( Konig et al., 2020 ). Besides IL-6, other

ytokines such as type-I interferon, IL1 𝛽, IL7, IL17, and TNF 𝛼 are central

o the pathophysiology of COVID-19 ( Jamilloux et al., 2020 ). In partic-

lar, IL17 is a critical cytokine associated with immune responses in

oth cancer and COVID-19 patients ( Cafarotti, 2020 ). Given that anti-

L17 antibodies have demonstrated a therapeutic role in the treatment

f cancer and lung infection by H1N1 and AIDS41, this approach might

e useful to control COVID-19 in cancer patients. 

. Conclusions and future directions 

Despite all of the attempts, identifying the best solution for people

ith cancer in the face of the COVID-19 challenge is proving difficult.

he treatment of people with cancer must be complex and tailored to

ach patient’s diagnosis, the services available at each hospital, and the

xpertise of each physician. The existing COVID-19 predicament has a

esser effect on healthy, appropriate broods and adolescents, though de-

anding its lethal toll among all other sections of the populace: the sick,

he unfit, and the elderly, including patients with cancer. Cancer pre-

isposes to severe COVID-19 for several reasons i.e. (a) cancer patients

all into general at-risk categories because of their average progressive

ge, predisposing factors i.e. obesity as well as smoking, then comor-

idities i.e. type-2 diabetes including high blood pressure; (b) cancer

undamentally has undesirable effects on patients’ general health status;

c) anticancer treatments i.e. radiotherapy, chemotherapy, and surgery
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Table 3 

Antiviral drugs proposed against SARS-CoV-2 infection displaying antitumor effects. 

Antiviral drugs FDA indication Anti-CoV-2 

effect 

in vitro 

Antitumor effect 

in vitro 

Antitumor effect 

in vivo 

Anticancer mechanism Ongoing clinical trials 

for viral or cancer 

indications 

Azithromycin Acute bacterial sinusitis 

Acute bacterial 

infections in COPD 

Community-acquired 

pneumonia 

Pharyngitis/tonsillitis 

Skin infections 

Urethritis and cervicitis 

Genital ulcer disease 

Yes ( Andreani et al., 

2020 ) 

BC cells 

Pancreatic cancer 

Cells ( Mukai et al., 2016 ) 

HCC cells 

( Abdel-Hamid et al., 

2017 ) 

Colon cancer, GC 

Cells ( Qiao et al., 2018 ) 

Myeloma cells 

( Moriya et al., 2013 ) 

In mice 

Lung cancer 

( Moriya et al., 2013 ) 

Inhibition of 

angiogenesis 

(suppression of VEGF 

receptor 2 signaling) 

Apoptosis via both 

intrinsic and extrinsic 

pathway 

( Abdel-Hamid et al., 

2017 ) 

NCT04341207: ( + 
hydroxychloroquine) 

SARS-CoV-2 in 

cancer patients; 

NCT04369365: 

COVID-19 prophylaxis 

in cancer patients; 

NCT04392128: 

( + hydroxychloroquine) 

COVID-19 treatment 

in patients with 

hematological 

malignancies 

Camostat mesylate No Yes ( Hoffmann et al., 

2020 ) 

No No No No 

Favipiravir No Yes ( Wang et al., 2020b ) No No No No 

Hydroxychloroquine COVID-19 (China 

with cautions) 

Malaria 

Autoimmune 

Diseases 

Yes ( Liu et al., 2020b ) Glioblastoma cells 

( Kim et al., 2010 ) 

Stomach cancer 

Cells ( Kim et al., 2019 ) 

Pancreatic cancer 

Cells ( Yang et al., 2014 ) 

Kidney cancer 

cells ( Park et al., 2016 ) 

Endometrial cancer cells 

( Fukuda, T. et al. 2015 ) 

Myeloma 

Cells ( Jarauta et al., 

2016 ) 

Lymphoblastic 

Cells ( Hounjet et al., 

2019 ) 

Lymphoma cells 

( Masud et al., 2016 ) 

Melanoma cells 

( Lakhter et al., 2013 ) 

In mice: 

Neuroblastoma 

( Cournoyer et al., 2019 ) 

Gastric cancer 

( Wang et al., 2019 ) 

Prostate cancer 

( Saleem et al., 2012 ) 

Melanoma ( Hall et al., 

2018 ) 

In humans: 

Phase 1 trial 

in melanoma, 

glioblastoma and 

myeloma ( Saleem et al., 

2012 ) 

Autophagy inhibition 

( Levy et al., 2017 ) 

Akt signaling pathway 

inhibition G2/M cell 

cycle arrest ( Jiang et al., 

2008 ) 

Increase in CTL 

Response ( Xu et al., 

2014 ) 

Viral indications: 

NCT04341207: 

SARS-CoV-2 in cancer 

patients; NCT04381988: 

COVID-19 prevention in 

patients receiving 

RT; NCT04392128: 

( + azithromycin) 

COVID-19 and 

hematological 

malignancy 

Cancer indications: 

NCT01266057, 

NCT01023737, 

NCT01480154: advanced 

cancer; NCT03774472, 

NCT03774472, 

NCT03032406: 

BC; NCT03377179: 

cholangiocarcinoma; 

NCT04214418, 

NCT04145297: 

gastrointestinal 

adenocarcinoma; 

NCT04201457: 

glioma; NCT03037437: 

HCC; NCT02722369, 

NCT00977470: lung 

cancer; NCT04163107: 

myeloma; 

NCT03754179, 

NCT02257424: 

melanoma; 

NCT03081702: ovarian 

cancer; NCT03598595: 

osteosarcoma; 

NCT04132505, 

NCT03825289, 

NCT01506973, 

NCT01494155: 

pancreatic cancer; 

NCT03513211, 

NCT04011410, 

NCT04011410: prostate 

cancer; NCT01023737, 

NCT03015324, 

NCT04316169: solid 

tumors 

Lopinavir HIV Yes, at very high dose 

( Choy et al., 2020 ) 

Primary effusion 

lymphoma cells 

( Kariya et al., 2014 ) 

Melanoma cells 

( Paskas et al., 2019 ) 

Lymphoblastic and 

myeloid leukemia Cells 

( Maksimovic et al., 

2015 ) 

In mice: 

Prostate cancer 

Colon cancer 

( Selvakumaran et al., 

2013 ) 

Caspase-dependent 

Apoptosis ( Kariya et al., 

2014 ) Suppression of 

NF- 𝜅B activity by 

inhibition of KK 

phosphorylation in PEL 

cells ( Kariya et al., 2014 ) 

Inhibition of 

proliferation, 

Transient activation of 

Akt and inhibition of P70 

S6 kinase ( Paskas et al., 

2019 ) ER stress 

Cell signaling induction, 

including Akt and mTOR 

No 

9 
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Table 3 ( continued ) 

Nitazoxanide Giardia lamblia 

diarrhea; 

Cryptosporidium 

parvum diarrhea 

Yes ( Anastasiou et al., 

2020 ) 

Glioblastoma cells 

( Wang et al., 2018 ) 

In mice: 

CRC ( Senkowski et al., 

2015 ) 

G1-phase cell cycle 

arrest, inhibition of 

protein translation via 

the mTOR–c-Myc–p27 

pathway ( Ripani et al., 

2020 ) 

No 

Nafamostat No Yes (De Felice et al., 

2020) 

GC cells CRC cells 

Gallbladder cancer cells 

Pancreatic 

cancer cells 

HCC cells ( Haruki et al., 

2013 ) 

In mice: 

HCC ( Haruki et al., 

2013 ) Gallbladder 

Cancer ( Iwase et al., 

2013 ) 

Pancreatic 

Cancer ( Gocho et al., 

2013 ) 

Induce mitochondria 

dependent apoptosis 

Canonical NF- 𝜅B 

signaling blockade 

TNFR1-stimulated 

cleavage of caspase 

family members 

( Iwase et al., 2013 ) 

No 

Oseltamivir Influenza virus 

infection 

Limited 

( Srinivas et al., 2020 ) 

BC cells 

( Thulasiraman et al., 

2019 ) 

In canines and mice: 

Increase 

mammary tumor 

aggressiveness 

( deOliveira et al., 2015 ) 

Increase of cleaved 

caspase 3 expression 

( Thulasiraman et al., 

2019 ) 

No 

Penciclovir Recurrent herpes labialis Yes ( Hongyan et al., 

2020 ) 

Oral hairy 

Leukoplakia ( Moura and 

Haddad, 2010 ) 

No Accumulation of 

cells in S phase and 

apoptotic death 

( Shaw et al., 2001 ) 

No 

Ribavirin HCV 

HCC co-infected 

with HIV 

Yes ( Wang et al., 2020c ) 

(high dose) 

Glioblastoma cells 

( Volpin et al., 2017 ) 

HNSCC cells 

( Dunn et al., 2018 ) 

Cervical and colon 

cancer cells ( Xi et al., 

2018 ) 

In mice: 

Glioma, Glioblastoma 

( Volpin et al., 2017 ) 

RCC291 

GTP depletion in HeLa 

cervical cancer cells 

( Volpin et al., 2017 ) 

Growth inhibition, 

STAT1 depletion and 

IFN 𝛾 ( Dominguez et al., 

2019 ) 

NCT02109744: 

AML; NCT01268579, 

NCT02308241: 

HPV-related 

malignancies; 

NCT03585725: indolent 

follicular lymphoma and 

mantle cell lymphoma; 

NCT02940496: liver 

cancer; NCT01268579: 

tonsil and/or base of 

tongue SCC 

Ritonavir HIV No Thymomas 

EL4-T cells 

( Moawad 2014 ) 

Cervical cancer 

Cells (Bandiera et al., 

2016) 

Myeloma cells 

( Dalva et al., 2015 ) 

Lymphoblastoid B cells 

( Dewan et al., 2009 ) 

In mice: 

Thymoma 

( Moawad 2014 ) 

Prostate cancer 

( Ikezoe et al., 2004 ) 

In humans: 

Glioma —no 

Efficacy ( Laurent et al., 

2004 ) 

Cell signaling induction 

including Akt and mTOR 

( Dalva et al., 2015 ) 

Suppression of 

pro-survival BCL-2 

family member and 

MCL-1 expression 

( Dalva et al., 2015 ) 

Suppression of 

NF- 𝜅B transcriptional 

Activation ( Dewan et al., 

2009 ) 

NCT02948283: multiple 

myeloma, CLL 

Umifenovir No Yes ( Wang et al., 2020 ) No No No No 

BC, breast cancer; BCL-2, B cell lymphoma 2; CLL, chronic lymphocytic leukemia; COPD, chronic obstructive pulmonary disease; CTL, cytotoxic T lymphocytes; 

CRC, colorectal cancer; eIF4E, eukaryotic initiation factor 4; ERK, extracellular signal-regulated kinase; EZH2, enhancer of zeste homolog 2; GC, gastric cancer; HCC, 

hepatocellular carcinoma; HNSCC, head and neck squamous-cell carcinoma; HPV, human papillomavirus; IL, interleukin; mTOR, mammalian target of rapamycin; 

NF- 𝜅B, nuclear factor- 𝜅B; NSCLC, non-small-cell lung cancer; RCC, renal-cell carcinoma; SCC, squamous-cell carcinoma; STAT1, signal transducers and activators of 

transcription protein; TNF- 𝛼, tumor necrosis factor- 𝛼; VEGF, vascular endothelial growth factor. 
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1  
ay enervate the body-immune system which leads to immunosenes-

ence as well as inflammaging. However, whether cancer as such is a

overeign risk factor for severe COVID-19 remains to be clarified. It is

mportant that throughout the COVID-19 eruption, morbidity and mor-

ality of cancer patients may have been significantly affected by the viral

isease itself, and by the enormous burden wielded by COVID-19 in the

ealthcare system, which led to the delay of the antineoplastic therapies.

Throughout the existing COVID-19 pandemic, oncologic divisions

re often provoked with the challenge of treating patients with both

ancers as well as COVID-19, increasing a strong squabble for explor-

ng treatment methods that might concurrently progress both ailments.

umerous medications which have direct repressing impacts on SARS-

oV-2 reproduction in vitro studies ( Rocca et al., 2013 ; Chittezhath et al.,

014 ) (which are still need further clinical trials for the establish-

ent Table 3 ) are also known for their potential anti-cancer impacts,

uch drugs including imatinib mesylate and inhibitors of cap-dependent
10 
ranslation, might have a dual therapeutic activity in contradiction of

ancer and COVID-19. Assumed the doubts about the benefits of PD-1

nd/or PD-L1/IL6R antagonist ( Robilotti et al., 2020a ), other options

re being examined i.e. passive transfer of neutralizing anti-SARS-CoV-

 antibodies for weak patients at a mild to the serious phase of COVID-

9 ( Hansen et al., 2020 ). Lastly, active vaccination will be a greater

hoice for patients to get rid of the high risk of evolving severe COVID-

9 nonetheless still capable of rising defensive anti-viral T-cell responses

 Weiss et al., 2013 ). 

However, to evaluate their efficacy and safety coronavirus vaccines

ill have to undergo worldwide large-scale phase-3 clinical trials. All

hese possibilities need urgent investigation to permit clinical oncolo-

ists to steer between cancer and COVID-19 in complete obedience with

he Hippocratic Oath: primum non nocere —first, not harm. Beyondthe

linical assumptions, oncologists must keep in mind that if the COVID-

9 epidemic spread, the possibility of raised cancer therapy being un-
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vailable is larger than the risk of a SARS-CoV-2 ailment in a cancer
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