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ABSTRACT

Objective: To identify the various risk factors associated with severe COVID-19 complications in cancer patients.

Study design: Cross-sectional study.

Place and duration of study: Combined Military Hospital, Rawalpindi Pakistan, from Jun to Nov 2022.

Methodology: Seventy-one cancer patients with COVID-19 infection confirmed by PCR test on nasopharyngeal swab were
included in the study. They were assessed for their, ECOG status, smoking habit, comorbidity, vaccination status, cancer type,
lung involvement and chemotherapy after written informed consent. COVID-19 symptoms were categorized.

Results: Out of 71 patients included in the study, 16(22.5%) cancer patients had asymptomatic COVID-19 infection, 34(47.9 %)
patients had mild symptoms, 13(18.3%) had moderate disease, and 7(9.9%) had severe COVID-19 illness. A significant
association was found between severity of COVID-19 illness with age, gender, ECOG status, presence or absence of comorbid,
vaccination status and type of malignancy (p-value<0.05).

Conclusions: Old, male, frail and unvaccinated patients with comorbidity more frequently developed serious COVID-19
disease. Patients with hematologic or lung malignancies had worse outcomes, while vaccinated ones were protected against
severe disease. Chemotherapy or smoking had no significant impact on the severity of COVID-19 illness.
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INTRODUCTION

Patients with cancer have an increased risk of
being affected by the COVID-19 pandemic as com-
pared to those without cancer. In New York, Patients
with malignancy comprised 8.4% of deceased
individuals. Similarly, the rate of complications is high,
leading to a mortality rate of 25%.12 Furthermore, the
oncological treatment of patients with malignancy has
been compromised due to the COVID-19 pandemic,
which has caused uncertainty about the benefit versus
risk ratio of cancer-directed therapy.>* For this reason,
many researchers have tried to find different possible
ways to reduce the high mortality associated with
COVID-19 infection in cancer patients.>¢

Generally, two kinds of studies were done, i.e.,
either cancer-type specific or general studies on
characteristics of oncological patients.”® However,
there is still a paucity of data about which aspects of
cancer and its treatment confer a risk of severe COVID-
19 complications. This information is critical to ensure
reducing SARS-CoV-2 mortality while continuing
cancer treatment. Hence, there is an intense need to
find these risk factors to guide oncological decisions
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and reassure patients if the risk is low. Hence, the
study was aimed to evaluate the impact of possible
patient and cancer-related factors on the severity of
COVID-19 illness in cancer patients.

METHODOLOGY

The cross-sectional study was conducted at
Combined Military Hospital, Rawalpindi Pakistan,
from June to November 2022, after approval from the
Hospital Ethical Committee (Letter number 313). The
consecutive sampling technique was used, and the
sample size was calculated via the WHO sample size
calculator taking local incidence of SARS-COVID-19
infection among cancer patients was taken as 3.23%.6

Inclusion Criteria: Patients of either gender, aged
more than 18 years with proven malignancy for at least
three months and having a diagnosis of SARS-
CoV-2 infection confirmed by a positive PCR on
nasopharyngeal swab were included.

Exclusion Criteria: Pediatric patients, those with
undiagnosed or suspected malignancy or those who
were already oxygen-dependent or hospitalized for
other reasons were excluded.

Included patients were followed throughout the
illness for the severity of the disease. Data was
collected after informed consent. Patients were asked
about their age, number of COVID-19-specific vaccines
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administered in the last six months, smoking history
and comorbidities, including diabetes, hypertension,
cardiac or renal diseases or chronic lung diseases other
than cancer. They were evaluated for performance
status, type of cancer, lung involvement and
chemotherapy given in the last 30 days before SARS-
CoV-2 infection. They were followed till they clinically
recovered or died. Severity was classified in terms of
asymptomatic, mild, moderate, severe, critical disease
or death.%10 The mild disease was defined as minimal
symptoms of transient fever, diarrhoea, myalgias, etc.,
managed at home. Moderate disease was defined as

symptoms severe enough to require hospital ad-
mission based on local criteria. Severe disease was
defined by oxygen dependency, but ventilatory sup-
port was not required. Those with critical illness were
given ventilatory support and eventually recovered.

Statistical Package for Social Sciences (SPSS) ver-
sion 22.0 was used for the data analysis. Quantitative
variables were expressed as MeantSD and qualitative
variables were expressed as frequency and percen-
tages. Chi-square test was applied to explore the
inferential statistics. The p-value lower than or up to
0.05 was considered as significant.

Table: Association of Various Risk Factors in Cancer Patients with Severity of COVID -19 Infection (n=71)

Study Groups
Baseline Characteristics Group A Group B Group C | Group D Group E Group F p-value
(n=16 (n=34) (n=13) (n=6) (n=1 (n=1)
Age Groups
<30 years 9(56.2%) 7(20.6%) 2(154%) 0(0.0%) 0(0.0%) 0(0.0%) 0.013
30-59 years 7(43.8%) 17(50%) 4(30.8%) 2(33.3%) 0(0.0%) 1(100%) '
>59 years 0(0.0%) 10(29.4%) 7(53.8%) 4(66.7%) 1(100%) 0(0.0%)
Gender
Male 5(31.2%) 15(44.1%) | 12(92.3%) | 5(83.3%) 1(100%) 1(100%) 0.006
Female 11(68.8%) 19(55.9%) 1(7.7%) 1(16.7%) 0(0.0%) 0(0.0%)
Eastern Cooperative Oncology Group (ECOG) Performance Status
I/11 12(75%) 25(73.5%) 4(30.8%) 1(16.7%) 1(100%) 0(0.0%) 0.008
1I/Iv 4(25%) 9(26.5%) 9(69.2%) 5(83.3%) 0(0.0%) 1(100%)
Smoking Status
Smoker/Ex-Smoker 3(18.8%) 8(23.5%) 3(23.1%) 4(66.7%) 1(100%) 1(100%) 0.057
Non-Smoker 13(81.2%) 26(76.5%) | 10(76.9%) | 2(33.3%) 0(0.0%) 0(0.0%)
Diabetes Mellitus
Yes 2(12.5%) 10(29.4%) 9(69.2%) 4(66.7%) 1(100%) 1(100%) 0.006
No 14(87.5%) 24(70.6%) 4(30.8%) 2(33.3%) 0(0.0%) 0(0.0%)
Hypertension
Hypertensive 1(6.2%) 7(20.6%) 4(30.8%) 5(83.3%) 1(100%) 0(0.0%) 0.003
Non-hypertensive 15(93.8%) 27(79.4%) 9(69.2%) 1(16.7%) 0(0.0%) 1(100%)
Ischemic Heart Disease
IHD history 1(6.2%) 2(5.9%) 4(30.8%) 3(50.0%) 0(0.0%) 1(100%) 0.005
No history of IHD 15(93.8%) 32(94.1%) 9(69.2%) 3(50.0%) 1(100.0%) 0(0.0%)
Chronic Obstructive Pulmonary Disease (COPD)
Present 0(0.0%) 7(20.6%) 6(46.2%) 4(66.7%) 0(0.0%) 1(100%) 0.004
Absent 16(100%) 27(79.4%) 7(53.8%) 2(33.3%) 1(100%) 0(0.0%)
Vaccination
Not vaccinated 1(6.2%) 12(35.3%) 5(38.5%) 3(50.0%) 1(100%) 1(100%) 0.019
1 dose received in last six months 4(25.0%) (29.4%) (53.8%) 3(50.0%) 0(0.0%) 0(0.0%) ’
At least 2 doses in last 6 months 11(68.8%) (35.3%) 1(7.7%) 0(0.0%) 0(0.0%) 0(0.0%)
Lung Involvement
Lung involved 1(6.2%) 3(8.8%) 5(38.5%) 3(50.0%) 0(0.0%) 1(100%) 0.007
Lung not involved 15(93.8%) 31(91.2%) 8(61.5%) 3(50.0%) 1(100%) 0(0.0%)
Hematological versus Solid Cancers
hematological 2(12.5%) 16(47.1%) | 10(76.9%) | 2(33.3%) 1(100%) 1(100%) 0.010
Solid 14(87.5%) 18(52.9%) 3(23.1%) 4(66.7%) 0(0.0%) 0(0.0%)
Chemotherapy in last 30 Days
Received 10(62.5%) 17(50.0%) 3(23.1%) 1(16.7%) 0(0.0%) 1(100%) 0.116
Not received 6(37.5%) 17(50.0%) | 10(76.9%) | 5(83.3%) 1(100%) 0(0.0%)
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RESULTS

Of the total 71 patients, 16(22.5%) cancer patients
had asymptomatic COVID-19 infection, 34(47.9%)
patients had mild symptoms, 13(18.3%) had moderate
disease (admitted to the hospital but no oxygen
dependency), and 7(9.9%) had severe COVID-19 illness

(oxygen dependent with or without ventilator
requirement) (Figure).
14 14
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Figure: COVID-19 Severity in Cancer Patients (n=71)

Thirty-two (45%) patients had hematological
malignancy while others had solid organ malignancy.
32(45%) had received chemotherapy within previous
30 days before COVID diagnosis. 23(32%) were
unvaccinated. 43(60%) patients had ECOG status of
I/1I. 13(18%) patients had Iung malignancy or
metastasis. The association of these risk factors with
COVID severity is described in the Table.

DISCUSSION

The results of our study showed that advanced
age was significantly related to the poor outcomes of
COVID-19 infection in cancer patients, just as in the
case of non-cancer patients. Those with ECOG III/IV
had worse outcomes in terms of severity of COVID-19
illness in our study. This is by the results of an Irish
study, which showed that 80% of those with
performance status III or more died.” Overall, males
were found to have more complications than females
in our study. Similarly, Jin et al. showed that the
number of men who died from COVID-19 was 2.4
times that of women.10

It is thought that the Structural and immunologic
damage caused by tobacco increases susceptibility to
infections. Thus, Smokers were at 2.4 times higher risk
of COVID-19 severe events such as (ICU admission,
MV or death compared with non-smokers.!12 Al-
though our study also showed a significant association
between COVID-19 severity and COPD, contrary to the
hypothesis, it suggested no significant relationship
with smoking. Rossato et al. supports that on severely

affected COVID-19 patients; 84.8% had never smoked,
while only 15.2% were former smokers, and there was
no difference in the disease severity between the two
groups.3

In our study, Patients with primary lung cancer or
those with pulmonary metastasis were found to have
more severe respiratory complications and oxygen
dependency as compared to those suffering from other
types of cancer. This is due to damaged lungs by
malignant cells. Previously, in China, it was found that
78% of patients with lung involvement showed severe
symptoms with a mortality rate of 39%.1* Another
study done in Italy,’® showed that COVID-19-related
mortality rate among cancer patients in general was
14.7%, while among those with lung cancer was about
23.8. A US-based CCC-19 cohort study of lung cancer
demonstrated an overall mortality rate of 13%, a
hospitalization rate of 50%, including 14% of ICU
admissions, and a 12% rate of mechanical ventilation.16
Contrary to the above, the UK Coronavirus Cancer
Monitoring Project (UKCCMP),'” did not observe an
increased case-fatality rate for patients with lung
cancer compared with other cancers. However, the
relatively small sample size may have affected these
results.

Our study results also showed the efficacy of
vaccination against COVID-19. 21% of those without
vaccination developed oxygen dependency compared
to 0% of those who had completed their vaccination (at
least two doses). With only one dose of vaccination
done, 12% developed severe disease. This was because
less than a third of individuals with cancer (29%)
developed antibodies after receiving the first dose,
compared to 84% in the control group. On the other
hand, 86% of patients developed antibodies after
administering the second dose.’® Those who had
received chemotherapy in the last 30 days were not
found to develop severe disease as compared to those
who had not received parenteral chemotherapy in our
study. This follows the results of a study by Robilotti et
al’® on 423 patients, which proved that systemic
parenteral chemotherapy was not related to increased
risk of COVID-19 severity.

Contrary to the above, in TERAVOLT study,?
which included data from 26 countries, the researchers
found that patients receiving chemotherapy within the
last three months had a 64% higher risk of dying from
COVID-19 than those who did not have chemotherapy.
Among 79.4% of deaths from COVID-19, 46.8% had
chemotherapy in the last three months. Thus, this
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factor has a controversial role. In our study, 12% of
patients with haematological cancers developed
oxygen dependency after COVID-19 infection as
compared to 10% of solid cancer patients excluding
lung cancer, and the association was found significant.
Previous research, such as Jee et al. proved that
diagnosis of hematologic malignancy was associated
with severe COVID-19 disease with a hazard ratio of
1.90. Among those with acute myeloid leukaemia,
87.5% developed a critical illness.?!

LIMITATION OF STUDY

There was a lack of objective evidence from radio-
logical and biochemical data to define the severity of COVID-
19 illness accurately. In addition, we did not subclassify
different cancers and chemotherapy based on myelosup-
pressive risk to further define the role of different chemo-
therapy drugs/regimens in the severity of COVID-19 illness.
CONCLUSION

We concluded that the severity of COVID-19 infection
was directly related to advanced age, male gender, poor
performance status, comorbidities (including diabetes,
hypertension, IHD and COPD), haematological cancers, lung
involvement by malignancy and unvaccinated status. In
contrast, it was found not to be related to smoking status or
recent chemotherapy.
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