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Abstract: Background: Outbreak of COVID-19 has affected both healthy individuals as well as immunocompromised patients. The 

relation between COVID-19 and cancer, mainly radiological findings and impact of COVID 19 among end stage cancer patients was 

reviewed in this article. Method: Search in the online databases such as PubMed, Google Scholar, ScienceDirect was done to find related 

studies according to search strategies. Various articles were identified, after the title and abstract review, few articles were retained which 

were considered as more relevant. A full-text evaluation resulted in 40 studies to be included for review. Conclusion: The novel 

coronavirus i. e. SARS-COV 2 or COVID-19 is considered as a worldwide threat. The emergence of COVID-19 infected cancer research 

directly, as COVID-19 infected cancer patients are more vulnerable to various complications. In this review paper, the effect of COVID-

19 on cancer patients was discussed.  
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1. Introduction 
 

The responsible pathogen for the outbreak of COVID-19 is a 

severe acute respiratory coronavirus syndrome (SARS-

COV2) which was first seen in Wuhan city, China in late 

December 2019  (1) . SARS-COV2 is highly infectious and 

extremely contagious which can spread fast globally  (2, 3) . 

The complete role and severity of SARS-COV2 remain 

indefinite. In this review article, we focus on determining the 

relationships between SARS-COV2 and cancer patients.  

 

Coronaviruses (COVs) in the coronaviridae family belongs to 

the genus coronavirus. COVs is a positive-stranded enveloped 

RNA virus  (4) . SARS-COV2 have many similarities with 

SARS that is they have both a crown or halo-like appearance 

& glycoprotein envelope  (5) . SARS-COV2 has 4 structural 

proteins, envelope, spike, nucleocapsid and membrane. 

Cancer refers to the uncontrolled growth of abnormal cells in 

a part of the body. Patients with cancer and who are infected 

with COVID 19 have an increased chance of mortality and 

morbidity rate compared to non-immunocompromised 

individuals  (6-9) .  

 

1.1 Structure of SARS-COV2 

 

It consists of four structural proteins, nucleocapsid, 

membrane, envelope spike. They contain S1 and S2 

functional subunits which are responsible for ACE 2 receptor 

detection present on the host cells.  

 

1.2 Virology Pathogenesis 

 

The spike proteins mediate host cells invasion by SARS-

COV2 through binding of the host cells protein receptor i. e. 

ACE 2 (Angiotensin Converting Enzyme 2)  (10, 11) . An 

analysis carried out demonstrated that this cell invasion 

requires the synthesis of S-Proteins assisted by serine protease 

TMPRSS211 present in the host cell. The viral genome 

encodes RNA dependent RNA polymerase (RdRp), papain-

like protease and corona viral principal protease (3CL Pro). 

The genome is released into the cell as positive sense of 

Single-Stranded RNA (SS-RNA). Thereafter it uses 

ribosomes for viral polyprotein production and then split into 

an effector viral protease proteins 3CL Pro & PL pro  (12) . 

The complex component of the genome is RBD (receptor 

binding domain) in S protein. There are 6 RBD amino acids 

which are considered to be important for ACE2 binding  (13) 

. SARS-COV2 appears to hold an RBD that connects cats, 

ferrets, humans and other high receptor homologated animals 

with high affinity with ACE 2  (14) .  

 

1.3 Epidemiology of SARS-COV 2 

 

In late December 2019 a life-threatening pneumonia outbreak 

was started in Wuhan, China. The International Committee on 

Taxonomy of Virus (ICTV) identified the virus as SARS-

COV 2  (15) . To control the epidemic stage, the Chinese 

administration ordered a quarantine to monitor the outbreak 

and determine how effective a quarantine is against the virus  

(15) . However, the number of cases increased, spreading to 

other countries, thereby WHO declared as a global pandemic 

on March 11, 2020. More confirmed cases were seen in 

China, North America, Europe. The natural host of the virus 

is considered to be a bat that is Rhinolophus affine  (16) . 

Some research suggested that pangolin (Manis Javanica) 

could be the intermediate host. It is still unknown how the 

virus has been spread from bat to humans  (17, 18) .  

 

1.4 COVID 19 Symptoms 

 

Symptoms might be mild, moderate or severe based on the 

immunity of the infected individuals. Severe symptoms 

include ARDS, Sepsis, influenza, septic shock. In case of 

mild to moderate illness, symptoms include mild fever, sore 

throat, dry cough, fatigue, respiratory irritation, malaise. In 

some asymptomatic cases, dyspnea was seen  (19) . In 

moderate cases, pneumonia-like symptoms such as cough and 

children's tachypnea were seen. Extreme Pneumonia fever is 
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caused by serious respiratory illnesses hypoxia or depression 

(SpO2 <90% in the room). Cyanosis can be seen in children. 

Sepsis is a life-threatening condition which can lead to organ 

failure  (20, 21) . During the incubation phase, human to 

human transmission occurs. In some cases, no symptoms are 

seen and they are referred to as super spreaders. Transmission 

route is mainly through touching inanimate things mediated 

via the eye, nose, mouth. Respiratory droplets can be present 

in the air for a longer time direct inhalation can lead to the 

transmission  (5, 22, 23) .  

 

2. Effect of COVID 19 on Cancer Patients 
 

Earliest studies conducted in Wuhan, China depicted 

heightened outcome or reactions of COVID-19 hence 

suggested more care to be taken while handling cancer 

patients in the early 2020s  (24) . Preliminary study containing 

1524 COVID-19 cases from Wuhan Outbreak showed 

increased or to be precise, doubled the likelihood of 

welcoming COVID-19 in comparison with non-cancer 

patients (An Odd Ratio [OR] OF 2.31; and 95% Cl 

[Confidence Interval] of 1.89 to 3.02  (25) . Following the 

outbreak and series of unfortunate deaths, studies at Wuhan 

pointed towards the increasing mortality of cancer patients. 

Admissions to intensive care units (ICUs) became more 

common for such patients (5.4-Cl 1.8 to 16.2)  (25) . Hospitals 

had dealt with higher intubations in a broader range of age 

groups. Mortality rate measured were estimated to have fallen 

between 11% to 28%, whereas the general population of 

Wuhan in the initial stages experienced a mortality rate of 

1.4%. According to Study conducted by Bitterman et. al 

showed that the chances of about 4 times the hospitalization 

and 10 times the death are higher among patients with 

haematological malignancy who are receiving multiple doses 

of chemotherapy when compared to a healthy population of 

COVID patients  (26) . Another study stated as there is a poor 

prognosis seen with a patient with malignant disease, they 

also stated that cancer patients with COVID-19 should use 

decreased drug dose or avoid immunosuppression drugs & 

also vital COVID-19 screening should be carried out. Patients 

receiving antineoplastic drugs treatment are highly prone to 

COVID-19 similar to older (>60 years) patients  (27, 28) .  

 

Data received from Italy showed about 20%of patients among 

3000 cases who died had malignant issues. A study from 

Wuhan University among 1524 patients showed that the 

patients above 60 years of age with NSCLC had a higher risk 

of COVID-19 diseases (7 patients) and about 3 patients had 

breast cancer & 4 patients had oesophageal cancer. These 

patients showed severe complications and also ventilators 

were required  (9, 29) .  

 

The deaths among cancer patients were mainly seen due to 

acute respiratory syndrome, pulmonary embolism, septic 

shock, acute myocardial infarction. The main laboratory 

findings among the patients were low blood count, low serum 

albumin level, high lactate dehydrogenase with sensitive C 

reactive protein, high serum globulin, leucopenia, and 

erythrocyte sedimentation rate were also high  (30) .  

 

 

 

 

3. Radiological Significance 
 

RT-PCR as a diagnostic test tool has proven gold-standard for 

the detection of COVID-19 infection. In the early days of 

COVID-19, the scarcity of RT-PCR test kits pushed medical 

professionals towards other alternatives like radiology for 

assistance. Radiology as a department has played an 

important role in medicine for more than 100 years. 

Revolutionary changes in the use of X-Rays in medicine for 

diagnosis has proven clinically significant. CT scans with 

their ability to provide axial or transverse high-resolution 

images have made a contribution in diagnosing and 

characterizing diseases to fine details. Chest computed 

tomography (CT) is a high sensitivity tool for diagnosis of 

lung diseases. With almost 90% sensitivity and 78% accuracy 

(OR 2.39 [95% Cl, 1.16-4.91]  (31) . To conclude, studies 

have shown that CT scan of the chest can be used as a critical 

diagnostic tool, especially in cases where RT-PCR results are 

negative.  

 

3.1 Radiological Findings 

 

Ground glass opacity, Patchy consolidation, Reticular 

appearances, Interlobular septal thickening and fibrous strips 

were the radiological findings, more lung cancer patients 

were detected with pneumonia & decreased lung volume [28, 

29]. In a study comparing the effect of COVID-19 with pre-

existing cancer patients and non-cancer patients of all the 

imaging observations, pleural effusion was notably more 

prevalent in the lung cancer group (71.43%, with a P value of 

0.004), while metastatic nodules were more frequently 

observed in the breast cancer group (21.43%, with a P value 

of 0.042) compared to other findings within these respective 

groups  (32) . It was also noted that patients exhibiting typical 

CT scan findings indicative of COVID-19 were observed to 

face a nearly three-fold higher risk of mortality in comparison 

to those with a normal CT scan (with an odds ratio of 3.47 

and a 95% confidence interval ranging from 1.14 to 8.98). 

Consolidation on CT scans increased the risk of mortality by 

1.9 times compared to a normal scan. This risk surged to 4.5 

times when consolidation was the predominant observation 

(OR 4.5; 95% CI 1.3-16.2). Additionally, patients with 

pleural effusion (OR 2.94; 95% CI 1.69-5.12), centrilobular 

nodule (OR 2.89; 95% CI 1.25-6.65), and architectural 

distortion (OR 3.76; 95% CI 1.5-9.4) exhibited a poorer 

prognosis compared to those with a normal chest CT scan.  

 

About 70% of COVID-19 malignant patients had stage IV 

cancer with severe complications  (33) . The required 

scientific and clinical data contribute to correct perception of 

COVID-19 risk onsets in malignant cases. It thus helps 

oncologists tailor the clinical treatment of COVID-19 to the 

advantages of these patients. Therefore, critical guidelines 

and recommendations for the management of patients with 

cancer depending on the age of the patient, stage of cancer, 

affected organs during the outbreak is crucial  (33) .  

 

The current diagnosis method used for detection of COVID-

19 is a real-time polymerase chain reaction (RTPCR). 

Serological tests include ELISA (Enzyme-linked 

immunosorbent assay) for the detection of antibodies mainly 

Nucleocapsid (N) and Spike (S) antibodies which bind to the 

viral protein. CDC recommends a method called as 

Paper ID: SR24901182319 DOI: https://dx.doi.org/10.21275/SR24901182319 150 

https://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 13 Issue 9, September 2024 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

microneutralization, when a positive result is detected 

through ELISA. Microneutralization is a method which is 

used to detect antibodies that may neutralize the virus. It is 

considered as a gold standard method for detection of SARS 

COVID-2 using a serum sample but this method requires a 

minimum of 5 days to give a result  (20, 34).  

 

Other PCR tests include COVID-19 IgM/IgG rapid kit test, 

colorimetric assay based on gold nanoparticles, RT-LAMP, 

western blot assay N195 proteins. The viable solutions which 

was used are social distancing, promoting medical treatment 

and surveillance, patient isolation.  

 

For Vaccine Development, antibodies that are developed 

against viral protein by the immune system of the host can be 

used. The procedure includes purification of plasma 

containing antibodies from the patient who is recovered from 

COVID-19 then targeting these antibodies on the viral 

proteins to neutralize it and develop passive immunity against 

the disease. As TMPRSS2 is involved in the process called 

priming, inhibitors of TMPRSS 2 example like mostat 

mesylate can be used to prevent the entry of the virus into the 

host cell. ACE 2 receptor blockers can also be used  (34-36).  

 

One of the drugs used was Remdesivir which target viral 

RNA polymerase production. Chloroquine and 

Hydroxychloroquine can also be used to control the 

symptoms. These two drugs promote the production of 

cytokines thereby suppress Lysosomal functionality and 

autophagy in the host cells. Hydroxychloroquine, when 

combined with drugs such as Azithromycin, has more effect 

on virus clearance than using it alone  (14, 17, 37) .  

 

4. Conclusion 
 

This review shows the chance of mortality and morbidity is 

higher in cancer patients infected with COVID-19 when 

compared to other COVID-19 patients. Studies has found out 

that patients with blood cancers are at higher risk of prolonged 

infection and death from COVID 19 than patients with solid 

tumors. Especially for patients with lung cancer, it is prudent 

to test for SARS-CoV-2 PCR as soon as possible for a clear 

diagnosis and to thoroughly evaluate risk factors and 

symptoms of SARS-CoV-2 infection in all patients who have 

received or are undergoing immune checkpoint inhibition 

therapy. It is still advised that these individuals receive the 

SARS-CoV-2 immunisation. Further research on treatment 

and prevention needs to be done.  
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