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In retrospection and review of the available literature, cancer patients are regarded as highly susceptible to the incidence of the ongoing
‘COVID-19’ pandemic. Other comorbidities including hypertension, diabetes, kidney problems, high cholesterol are found to be having
severe effects on COVID-19 related mortality. Reports associating these diseases with COVID-19 must be carefully elucidated not just
because these comorbidities induce severity in COVID-19 patients but also as several other factors increase the risk of occurrence of this

pandemic. From vigorous screening to advance researches regarding this association as well as the still elusive mechanism of its
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pathogenesis, from clinical management to implementation of national and international guidelines, from adopting a dynamic approach
to tackle the co-infection to having resourceful hospitals and medical care facilities, a structured and methodical proposition involved in
the development of therapeutic strategies promise a better approach to target COVID-19.
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INTRODUCTION

We read an interesting article in TheActuary Magazine entitled ‘The Co-
morbidity Question’, which reinstates the argument, speculated by many- Would
majority of COVID-19 victims have died this year anyway? While there may be
opposing views to this statement, it necessitates the management of palliative
care patients and implementation of proper treatment and isolation measures to
mitigate the risk and decimation COVID-19 poses.

The authors calculated life expectancies for people according to age, gender,
disease history, lifestyle (body mass index, smoking habits) and various other
factors and concluded that the aforementioned claim is unsubstantiated and very
dangerous from a public health perspective. The authors stated their views that
people who would be alive now in the absence of coronavirus (in great majority
of cases) would still be alive in several years’ time (TheActuary 2020).

As of 31% October, 2020, the total number of coronavirus cases across the world
has crossed the 45 million mark and has claimed the lives of more than 11 lac
people so far. This view that people with comorbidities are more susceptible to
COVID-19 is supported and evidenced by many researchers. The clinical signs of
COVID-19 infection range from mild to severe ones with fatigue, cough, fever,
dyspnoea included in the former and the severe cases can lead to fatal
complications like Acute Respiratory Distress Syndrome, septic shock,
thromboembolism and multiple organ failure (end organ diseases) (Machhi et
al., 2020). Sometimes asymptomatic phase is also confirmed and found to be
contagious in individuals called super-spreaders (Dariya et al., 2020).

An intensive screening and reviewed study conducted by two authors and
published in American journal of infected control deduced 57.7% of the patient
population with one or more chronic comorbid condition in a cohort of 22,753
COVID-19 positive patients under 27 reviewed studies from various nations
(Thapa et al., 2020).

Comorbidities frequenting the population included Cardiovascular disease,
Hypertension, Diabetes, Chronic obstructive pulmonary disease, Cancer, Chronic
kidney disease, and others. WHO statistical data shows that 71% of the global
million deaths in 2016 were due such non-communicable diseases making them
the leading causes of mortality worldwide (WHO
https://www.who.int/data/gho/data/themes/topics/topic-details/§GHO/ncd-
mortality). Given the limited amount of evidence and case studies on a lesser
number of patients, an insightful approach and well-structured studies are needed
to investigate the apparent relatedness between comorbidities and COVID-19.

This article asserts and identifies studies from various sources defining
vulnerable patient populations with comorbidities and their relation with the ever
threatening COVID-19 complications. The risk for such patients is high and
owing to the high risk, people with one or more comorbid diseases must follow
effective isolation protocols especially in areas with high COVID-19 infection
rate. As we eagerly await the genesis of some antiviral drug or vaccine to combat
this disease on the forefront, the patients who are on a vulnerable edge must be
met with concerted intervention strategies of risk reduction and considerate
treatment regime in order to battle this plight.

Literature reviews have been published to date which probed into the prevailing
and underlying chronic illnesses and their significant associations with COVID-
19 and ranked them according to their fatality rates. The individuals with
comorbidities in comparison to those without any may be subjected to 10 times
higher risks of severe outcomes- as evidenced by composite data in the current
scientific literature (Thapa et al., 2020).

ORGAN FAILURE AS A RESULT OF COVID-19

As discussed earlier, the typical clinical signs of COVID-19 include fever,
fatigue, cough, and some patients have also developed dyspnoea. Atypical
symptoms like nausea, vomiting, diarrhoea, sputum with blood have also been
detected (Guo G et al., 2020). Olfactory and gustatory impairment is strongly
associated with COVID-19 infection and is recovered within weeks in most
patients (Yan et al., 2020).

Beta coronavirus is an enveloped, single-stranded RNA isolated from different
animal species and resulting in enteric and respiratory illness in the host. The
club-shaped, corona like spike projection is made up of S-protein which binds
host cell receptors thereby facilitating viral infection. SARS-CoV and 2019-
nCov/ SARS-CoV-2 were found to share a better sequence homology than with
MERS-CoV (Xu et al., 2020).

ACE?2 receptors are present on the target cells, which facilitate the entry of the
virus through its interaction with S-protein and its subsequent pathogenesis.
ACE?2 is found expressed on the cells of Type | and Type Il alveolar epithelium,
upper respiratory tract, myocardium, endothelium, renal tubular epithelium,
testis, gastrointestinal system with Type |l alveolar cells (AT2) showing
considerably high expression of ACE2 receptors, rendering them the primary
receptors for SARS-CoV-2 (Dariya et al., 2020).
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A novel observation has been made that ACE2 shows comparably high levels of
expression in the gastrointestinal tissues, like ileum, duodenum, jejunum, colon
thereby suggesting further experimentation and inquiry for evaluation of the role
of ACE2 in gastrointestinal pathophysiology (Hammer et al., 2002).

Moreover, the physiologic role of ACE2 in cardiac function has been elucidated
in ACE2 knockout studies which revealed that its expression increases after
myocardial infarctions which could contribute to our overall understanding of
COVID-19 effects and therapeutics development relevant to heart failure
(Burrell et al., 2005).

An observational study, comprising of 52 critically ill adult patients (with a mean
age of 59.7 years) with SARS-CoV-2 pneumonia was carried out for 1 month in
Wouhan Jin Yin-tan hospital (Wuhan, China). Upon admission to ICU, 32 deaths
were reported in 28 days, among the survivors- 35 patients had organ function
damage with Acute Respiratory Distress Syndrome (ARDS), 15 were reported
with acute kidney injury, 12 with cardiac injury, while liver dysfunction was
observed in 15 and pneumothorax condition in one (Yang et al., 2020).

In a study to determine the expression and distribution of ACE2 in the adult
human heart, single nuclear transcriptome analysis revealed that pericytes
(required for myocardial microcirculation) displayed high and specific expression
of ACE2 suggesting that they might be a potential SARS-CoV-2 virus targeted
host cell in the human heart. Damage to the virus-infected cells leads to the
disruption or injury of the myocardial pericytes hence causing microvascular
dysfunction. Transcriptome and proteome analysis data revealed that basic
cardiovascular disease patients are most susceptible to SARS-CoV-2 infection
and may even progress to critically ill condition and death (Chen et al., 2020).
Moreover, various amino acid residues of the RBD (Receptor Binding Domain)
of the mature spike protein of SARS-CoV-2 that may be critical for binding with
ACE2 receptor have been discovered. Thus, while designing and docking
potential drugs against novel coronavirus, these amino acid residues and their
affinity towards ACE2 receptor are to be considered (Chen et al., 2020).

Diffuse alveolar damage and acute respiratory failure are most common in severe
cases of COVID-19 patients.

To understand the effect of SARS-CoV-2 on kidney function, Cheng et al.,
performed a cohort study of 701 COVID-19 patients admitted to a tertiary
teaching hospital in Wuhan. The prevalence of Acute Kidney Injury (AKI) was
reported to be in 6.7% of the patients with SARS, 91.7% of which eventually
died. Among other kidney abnormalities, serum creatinine and blood urea
nitrogen were found to be elevated; incidences of proteinuria and haematuria
were also seen (Cheng et al., 2020). AKI was associated with high mortality and
morbidity- about 5.3 times higher as compared to the patients without AKI. The
kidney- lung crosstalk theory states that the experimental evidence of ACE2
expression in renal epithelial cells alongside expression in respiratory organs in
humans could be the major cause of kidney disease in COVID patients.
Additionally, virus-induced cytokine storm started in the lungs could be
accelerated and progressed to the kidneys and impair kidney function, eventually
leading to multi-organ failure or even death (Li et al., 2020).

OTHER COMORBIDITIES

Individuals with diabetes have a high risk of respiratory infections and even
present severe disease cases when infected with respiratory viruses. A multi-
centred study of 150 patients with 68 death cases and 82 discharged cases in
Wuhan showed that co-morbidities were identified as a significant clinical
predictor of severe patient outcomes and COVID-19 related mortality (Ruan et
al., 2020).

The Chinese Centre for Disease Control and Prevention recently published the
largest case series (a report of 72,314 cases of Coronavirus disease) in mainland
China whereby the case fatality rate (overall-2.3%) was found substantially
increased in the patients with pre-existing comorbid conditions. Given that the
overall CFR in this study was 2.3%, it was elevated to 7.3% in diabetic patients
making this assumption logical that coexisting comorbidities like heart disease,
kidney disease, diabetes and advanced age- all contribute to the increasing
severity of the COVID-19 disease (Wu et al., 2020).

The study of hypertension as an emerging risk factor for COVID-19 associated
pneumonia and reduction in pulmonary function was carried out via UK Bio bank
data analysis. (Out of 107,310 participants with hypertension enrolled, 3%
developed pneumonia afterwards). This study provides evidence that elevated
blood pressure directly influences the risk for pneumonia. Vigilant blood pressure
monitoring and control, alongside other measures could help reduce this risk
(Zaki et al., 2020).

According to systematic reviews and meta-analysis data, the risk of respiratory
infection and mortality is significantly higher in patients with hypertension.
Studies that focus on hypertension as a solid indicator of COVID-19 severity,
continuation of medicinal treatments of this comorbidity to lower severity risk
have been conducted and most health organizations have generally recommended
hypertension treatment to be continued in the case of COVID-19 infection (Zaki
et al., 2020). In USA, according to data obtained from a hospital report,
underlying health conditions were found in 71% (732/1037) of COVID-19
patients and 94% (173/184) of reported deaths (Clark et al., 2020).

MECHANISM OF ACE2 ACTION

Several experimental studies previously carried out have implicated that the
renin-angiotensin system (RAS) has been instrumental in the pathogenesis of
Acute Respiratory Distress Syndrome (Wosten-Van Asperen et al., 2013). The
classical RAS-ACE-Ang II-AT1 pathway has a counter regulatory pathway
modulated by angiotensin-converting enzyme -2 by converting Ang
(Angiotensin)-1I into Ang-(1-7). Ang-(1-7) activates Mas receptor and exerts an
anti-proliferative, anti-inflammatory effect and works opposite to the classical
RAS pathway by promoting vasodilation (Wu et al., 2020) (Figure 1).
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Figure 1 Pathogenesis of the SARS-CoV-2 virus, its potential receptor targets and
subsequent effects

ACE (angiotensin-converting enzyme), a dicarboxypeptidase cleaves Ang-1 to
generate Ang-1l after which Ang-Il binds to Angiotensin Il receptor type 1
receptor (AT1) and plays its role in triggering inflammation, vasoconstriction and
fibrosis. Alternatively, ACE2, a monocarboxyl peptidase, inactivates Ang-11 and
generates Ang-(1-7) which binds to the MAS receptor and induces a negative
regulatory effect to the classical pathway.

An animal model study indicating the involvement of the 2 enzymes i.e. ACE
and ACE2 in ARDS demonstrated the pulmonary imbalance of ACE/ACE2
activity- with markedly increasing levels of ACE and decreasing expression of
ACE?2 in the ARDS model. Results showed that ARDS develops due to repletion
in the levels of Ang Il and reduction in Ang (1-7) (Wésten-van Asperen, Lutter
etal., 2011).

In recent in vitro and molecular model studies, it has been experimentally proven
that ACEZ2 is likely the cell receptor for 2019-nCoV. In an experiment confirming
pathogenicity of 2019-nCoV, through its infection on hACE2 transgenic mice-
histopathological studies revealed accumulation of macrophages, lymphocytes in
alveolar cavities, presence of viral antigens in these macrophages, alveolar and
bronchial epithelia. No such observation was found in wild type mice infected
with SARS-CoV-2 (Zhao et al., 2020).

The recent speculation that ACE2 is down-regulated by binding of the virus with
ACE2 receptor has brought forth an array of strategies proposed by the
researchers to treat this infection by targeting ACE2 expression in its host cells.
These include- inhibition of trans membrane-protease serine2 (TMPRSS2)
activity which carries out initial spike protein priming to facilitate viral entry,
inhibiting the interaction between ACE 2 and nCoV by blocking its receptor with
antibodies or small molecules and by using soluble ACE2 which not only binds
competitively with the virus and neutralizes it but also restores cellular ACE2
activity of negatively regulating RAS to protect the lung from injury (Zhang - et
al., 2020). Therefore, ACE2 is proposed to play a dual role in SARS induced
lung injury- in which initially, it acts as a receptor for the virus, then its decreased
availability promotes lung injury (Zhang et al., 2020).

ARE INCIDENCES OF COVID-19 IN CANCER PATIENTS HIGH?

It is hypothesised that due to an impaired immune system, cancer patients are
facing a higher risk of infection from this viral pandemic.

In the midst of this global contagion which has taken people to their heels, cancer
patients are included amongst the ‘most vulnerable groups’, especially in the
highly endemic COVID-19 areas. Limited data, unstructured surveys,
multifariousness of this infection and uncertain treatment regimens are few but
some critical issues demanding urgent attention. Several questions leave us
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wondering and in doubt as to whether COVID-19 cancer patients should undergo
different clinical therapy or continue with the conventional antitumor treatment
and what is the possible worst-case scenario in such patients: severe respiratory
distress or death from pneumonia? Our goal is to redress the address made in
certain preliminary surveys and case studies as well as reviewed literature
published in many journals of high esteem that--- it is the need of the hour to
probe into the critical condition of the COVID-19 infected cancer patients.

In a review of the medical records and other data of 1524 patients with cancer
admitted to the Zhongnan Hospital of Wuhan University, Wuhan being the
epicentre of this deadly pandemic, 0.79% of COVID-19 infection rate was
observed. The association between SARS-CoV-2 infection and age factor and
non-small cell lung cancer (NSCLC) were also determined. Out of the 1524
cancer patients, 8 patients screened for the virus were >60 years old and 228
patients had NSCLC (Yu et al., 2020).

Nonetheless, a small sample size of patients did not indicate that age was
associated with susceptibility to infection. Studies on a larger cohort with cancer
might resolve these potential associations.

Another retrospective study carried out in three hospitals in Wuhan namely,
TongjiSino-French New Town Hospital, Union Red Cross Hospital, and Union
West Hospital wherein hospitalized cancer patients infected with COVID-19
were identified in a one month study and new COVID-19 patients previously
diagnosed with cancer were enrolled.

Among 28 cancer patients, lung cancer was predominant in 7, followed by
oesophageal cancer in 4 and breast cancer in 3. Ten patients were diagnosed with
stage IV cancer. In addition to cancer, 11 patients had at least one or more
coexisting chronic diseases. Abnormal radiological findings like Ground-glass
opacity, Patchy consolidation and reticular appearances were found in most
patients. CT images revealed decreased lung volume along with features of
pneumonia in lung cancer patients (Dariya et al., 2020).

Treatment options for patients included oxygen therapy, invasive mechanical
ventilation due to hypoxia and endotracheal intubation with the percentage of
patients in descending order. Among the antiviral agents prescribed were arborol,
lopionavir/ritonavir, ganciclovir, ribavirin, empirical antibiotics, intravenous
immunoglobin and corticosteroids.

Early diagnosis of this disease in cancer patients can be challenging due to the
similarity in symptoms between the infection and underlying cancer, especially in
lung cancer patients. Presence of radiographic features in cancer patients similar
to those of SARS-COV-2 infection which can be misleading, atypical
radiological features of lung adenocarcinoma alongside few other reasons.

Cancer being a heterogeneous disease, this therapeutic dilemma must be resolved
considering multiple factors including the type of therapy used, biological
features of the tumour, the extent of comorbidities, concomitant medications and
treatment characteristics (resistance), patient clinical condition and age, the effect
of delay or modification of cancer therapy on its recurrence, among others
(Larson etal., 2020).

CANCER CARE DURING THE PANDEMIC

As it is a fact that old age and co-existing co-morbidities are potential risk factors
for severe and critically ill COVID-19 patients and the patients with cancer are
highly susceptible to viral infections as compared to healthy ones owing to an
immune-compromised  status alongside the malignancy. Hence, this
unprecedentedly evolving pandemic poses special challenges for medical
oncologists and their patients including the diagnostic challenge in cancer
patients, clinical and abnormal radiological findings especially in patients
undergoing chemotherapy, tumour characteristics and progression requiring
medical prowess of the oncologists. Moreover, optimal management of the frail
patient population with cancer concurrently affected by COVID-19 must be
strived for by professionals and emphasis on palliative patient care and cancer
research which has been hindered during COVID-19 crisis should be highlighted
(Lambertini et al., 2020).

A group of young oncologists of Italy, where after China, the COVID-19
mortality rate shot up tragically, suggested some measures to adapt to the crisis
faced by the nation with more than 1,00,000 cases by the end of March, 2020.
These measures included a delay of some anticancer treatment based on a case-
by-case evaluation of the risk/benefit ratio, prioritizing urgent and aggressive
tumour situations, withholding treatment of clinically stable patients, continuance
of adjuvant and neo-adjuvant chemotherapy with the main treatment,
encouraging follow-up of patients (Xu et al., 2017).

Decreased ACE2 expression and signalling during SARS-CoV-2 infection leads
to acute lung injury (ALI)/ acute respiratory distress syndrome (ARDS) followed
by cytokine-induced oxidative stress and inflammation. The use of angiotensin
converting enzyme (ACE) inhibitors and angiotensin Il type-1 receptor blockers
(ARBs) is a subject of debate by many, however, its ability to increase ACE2
expression and activity, anti-angiogenic and tumour-regressive effects support
the argument favouring its use (Larson et al., 2020).

Due to their potential anti-tumour effects by inhibiting angiogenesis and tumour
progression, the continuation of ACEIs/ARBs is recommended especially in
cancer patients (Soy et al., 2020). As SARS-CoV-2 binds to ACE2 for target cell
entry, so ACE 2 overexpression might suggest intensified viral infection.

Conversely, research studying ACE2 mechanism indicates that ACE2
overexpression might counteract inflammation and vasoconstriction thereby
reducing the incidence or mortality rates of COVID-19 associated ALI/ARDS
(Larson et al., 2020).

In a prospective observational study, aimed at the description of clinical and
demographic features of COVID-19 patients with cancer, eligible patients were
enrolled in UK Coronavirus Cancer Monitoring Project (UKCCMP). Out of 800
patients that have been examined, 52% of the patients had a mild COVID-19
while 28% of the patients died. Age, gender, and comorbidities were the main
factors driving COVID-19 related mortality. No substantial evidence of the effect
of chemotherapy and anti-cancer treatment on mortality from COVID-19 disease
was observed in this study (Lee et al., 2020).

It has been established that in severe cases, immunologic complications like
macrophage activation syndrome leading to hyper-inflammatory immune
response also called cytokine storm is developed (Soy et al., 2020). A hypothesis
proposed by Akula et al., states that COVID-19 survivors might be at risk of
developing cancer as the SARS-CoV-2 induced cytokine storm might activate
signalling cascades leading to abnormal cell growth and impairment of body’s
immune system against tumours. Future in vitro and in vivo studies investigating
the association laid by this hypothesis is required (Akula et al., 2020).

An effective vaccine or treatment might take time to be commercially available,
although drugs like hydroxychloroquine, chloroquine, arbidol, remdesivir,
favipiravir and several anti-tumour agents (thalidomide) are being investigated
and recommended as a promising medication for COVID-19 and underlying
cancer (Larson et al., 2020).

CONCLUSION

The crisis of COVID-19 with surging cases and a devastating death toll alarmed
people of an impending socio-economic and existential crisis. Tight restrictions
imposed on movements have brought economic progress to a standstill and has
resulted in the loss of many jobs

Various social, economic and health sectors are concerned with the daily,
intensifying death peaks from the major epicentres all around the globe and a
plethora of reports and superfluous literature examining the risks associated with
COVID-19 diagnosis and mortality are available. The higher age group has been
established as a well-observed risk factor in severe cases, though, precautionary
measures by and for the younger generations has been emphasised by many.
Guidelines specifying risks associated with severe COVID-19 cases have been
issued by WHO along with public health agencies in countries like UK and USA.
Therefore, a strategic perspective should be adopted keeping in view the current
COVID-19 crisis in relation to the immune-compromised status of patients with
comorbid diseases. Extensive and optimal treatment should be provided to those
caught up with the age factor or one or more comorbidities. Researches must be
conducted to establish a relationship between physiologic and biochemical
conditions of various diseases with the SARS-COV-2. In the case of cancer
patients, intentional postponing of chemotherapy and surgery must be undertaken
to curb the risk of COVID-19, especially in vulnerable places. As stated earlier,
isolation and protective measures should be followed especially by and for cancer
patients and cancer survivors.
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