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Abstract

Background & Aims: Because of waxing and waning nature of Coronavirus disease 2019 (COVID-19) caused by severe acute

respiratory syndrome coronavirus 2 (SARS-CoV-2), it has turned the entire globe upside down since its conception in December 2019.
Vaccination against COVID-19 has emerged as the only ray of light in this dark tunnel of the pandemic, and has proven to curtail the
morbidity and mortality associated with the viral infection. Thus, aspiration behind doing this study was to present the actual conformity
of Indian cancer center patient population to COVID-19 vaccination.

Materials & Methods: The current prospective research was conducted on 396 cancer patients from North Indian Tertiary Cancer
Center (TCC) between October 2021-February 2022 to analyze vaccine acceptance among its cancer patients. Face-to-face interviews
were done to ask about the demographics and status of vaccination. Data was analyzed using SPSS v.25. Quantitative data presented
as mean and standard deviation (SD). Qualitative data presented as ratios and percentages. Qualitative data were compared using Chi-
square test. p<0.05 was considered significant.

Results: Among 396 patients, 221 (55.80%) were male and 175 (44.19%) were female, and mean age of study population was 55.96
years. 292 (73.74%) were from rural background while 104 (26.26%) belonged to urban background. Most common site of malignancy
was head and neck cancer with 40.66% patients. 245 (61.36%) out of 396 patients were vaccinated either with single or both doses of
COVID-19 vaccine, but 153 (38.64%) were not vaccinated. Out of vaccinated patients, 70.37% patients were fully vaccinated with 2
doses and 29.63% were vaccinated with single dose of COVID-19 vaccination.

Conclusion: Hesitancy of cancer patients in receiving COVID-19 vaccination is still a big hurdle to return to pre-pandemic oncological
care, and this can be mitigated by amalgamated active efforts of government, treating oncologist and family of cancer patients.
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Introduction

Since its emergence in December 2019, Coronavirus
disease 2019 (COVID-19) pandemic has impacted
around 608 million cases worldwide till 2023 February
25, creating major upheavals across the globe (1). As of
February 2023, approximately 44 million confirmed
COVID-19 cases have been reported in India (1).
Standard preventive measures like social distancing,
wearing N-95 masks, hand hygiene, etc., and
vaccination are the only ways of thwarting the chances
of getting COVID-19 infection. In 2020, approximately
19.3 million new cancer cases were reported globally as
per GLOBOCAN, which posed a significant challenge
to health care systems across the world to protect this
vulnerable and immunocompromised population from
COVID-19 infection (2).

(RCC) of Rohtak city is one of the very few

Regional Cancer Centre

Government-run Tertiary Cancer Centers (TCC) in the
state of Haryana, regaling roughly about 25 million
people of Haryana State and neighborhood (3).
Accretion of around 4,000 incident cancer cases per year
mostly belonging to the proletarian strata for the
treatment enrollment in this Cancer center, heap up the
cancer load and makes it challenging for the oncologists
to strike the balance between the perpetual cancer care
and containment of the spread of COVID-19 infection
among such immunocompromised patients.

Key strategy to combat COVID-19 infection started
with the roll out of one of the biggest mass vaccination
programs in the world around early December 2020 and
in India it was started on 16 January 2021. The vaccines
namely ChAdOx1 nCoV-19 (Covishield), BBV152
(Covaxin), Gam-COVID-Vac (Sputnik V), mRNA-
1273 (Moderna), Ad26.COV2.S (Janssen), and DNA
plasmid vaccine (ZyCoV-D ) were approved for
emergency use authorization by Central Drugs Standard
Control Organization (CDSCO) until August 2021, and
in early 2022, emergency use approvals were granted to
BECOV2D (Corbevax), SARS-CoV-2Rs recombinant
spike protein Nanoparticle Vaccine (Covovax), and
(Sputnik Light vaccines) (4).

Cancer patients are at high risk of severe COVID-19

complications like stroke, embolism, thrombosis, etc.
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(5). The death probability among cancer patients
infected with COVID-19 infection was estimated to be
25.6% (6). Moreover, recent chemotherapy increases
the risk of severe COVID-19 infection (7). As per the
South Asian Declaration of the Consensus Guidelines
for COVID-19 vaccination in cancer patients, the
benefits of getting vaccination shots outweigh the risks,
although discussion with the treating oncologist is
warranted (8). Oncological societies across the world
have emphasized the need of priority vaccination
campaign for cancer patients especially hematologic
malignancies, the ones with poor performance status and
recently treated with chemotherapy (8-12). Despite all
these strengthening facts and debates warranting the
vaccination in cancer patients, certain logistics also play
a crucial role e.g., vaccine trials encompassing mild or
no cancer patients questioning their safety especially in
this susceptible population. Also, there is scarce data on
separate analysis for their efficacy or immune response
assessment in such patients (12-15). Recently new
vaccine trial data showing up to 8% cancer patients in
their subgroup analysis, but they included stable disease
at baseline who were not receiving immunosuppressive
therapy (16). Thus, till today there is no convincing data
to substantiate vaccine safety and efficacy in the patients

with cancer.

Although
studies have been reported worldwide, there is limited

vaccine acceptance and compliance

research in this area from the Indian subcontinent where
majority of population is rural and lack of education,
awareness, poor access to health care facilities, and
digital illiteracy are major concerns (4). Hence the
present research is an effort to study the vaccine
coverage adequacy, hesitancy, and compliance of cancer
patients towards COVID-19 vaccination. Adequate and
prompt vaccine coverage is mandatory in cancer patients
and vaccine-related amenability and related concerns
need to be reported and well documented so that efforts
can be taken to increase the admissibility of cancer
patients. Thus, aim of conducting the present study was
to showcase the acceptance of Indian cancer center

patient population to COVID-19 vaccination.
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Materials & Methods

The present prospective-observational research was
done at TCC to appraise the compliance to COVID-19
vaccination in cancer patients. The study was conducted
over a period of five months, i.e. from October 2021 to
February 2022. Ethical clearance was taken from the
Departmental Ethical Committee before
commencement of the study. Patients with confirmed
histopathological diagnosis of malignancy attending
outpatient facility at TCC who consented were
interviewed in person by universal sampling technique,
regardless of type of vaccine which they received. Semi-
structured interview was used to collect information.
First part of this semi-structured interview format was
related to demographics like the age, gender, rural/urban
background, district and site of malignancy. Second part
included information regarding Covid-19 vaccination
asking date, time and place of vaccination including
additional comments. The primary endpoint was the
proportion of cancer patients attending the TCC who

received single or both doses of COVID-19 vaccine.

Table 1. Demographic indices of the study population

Statistical Analysis:

Data entered was analyzed using Statistical Package
for Social Sciences (SPSS) version 25 for Windows.
Quantitative data presented as mean and standard
deviation (SD). Qualitative data presented as ratios and
percentages. Qualitative data were compared using Chi-
square test. The Chi-square test was used to determine
correlation between the different demographic indices
and the vaccination status. p value <0.05 was taken as
the level of significance. The hypothesis used was no
vaccination based on

difference in particular

demographic index e.g., gender.

Results
After attending the
outpatient facility from October 2021 to February 2022,

scrutinizing the patients
only 396 patients consented for the interview for present
study. 396 patients who participated in this study were
of variable age groups starting from 16 to 92 years, with
an overall mean age of 55.96 years and median age of
56 years. Demographic indices of the study population
are tabulated in Table 1.

Demographic Indices No. of patients (396)
Male 221(55.80%)
Female 175(44.19%)
Rural 292(73.74%)
Urban 104(26.26%)
Age groups

16-24yrs 5(1.26%)
25-39yrs 36(9.09%)
40-49yrs 66(16.67%)
50-59yrs 116(29.29%)
60-69yrs 113(28.53%)
70-79yrs 50(12.62%)
>80yrs 10(2.52%)

Patients with varied malignancy were interviewed

however maximum patients were of head and neck
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malignancy i.e., 161 patients (40.66%) followed by
breast malignancy i.e., 84 patients (21.21%) (Table 2).
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Table 2. Site of Malignancy-wise distribution of study population

S. No. Type of Malignancy No. of Patients Percentage
1 Carcinoma Anal Canal 5 1.26%
2 Carcinoma Breast 84 21.21%
3 Brain Tumors 2 0.51%
4 Gynecological Tumors 16 4.04%
5 Carcinoma Colon 2 0.51%
6 Carcinoma Esophagus 23 5.81%
7 Carcinoma Endometrium 2 0.51%
8 Carcinoma Gall Bladder 8 2.02%
9 Carcinoma Gastroesophageal Junction 1 0.25%
10 Head and Neck Cancers 161 40.66%
11 Carcinoma Lung 13 3.28%
12 Carcinoma Ovary 21 5.30%
13 Carcinoma Pancreas 2 0.51%
14 Carcinoma Penis 1 0.25%
15 Carcinoma Prostate 4 1.01%
16 Carcinoma Rectum 4 1.01%
17 Carcinoma Stomach 1 0.25%
18 Carcinoma Small Intestine 1 0.25%
19 Testicular Tumor 2 0.51%
20 Carcinoma Urinary Bladder 9 2.27%
21 Soft Tissue Sarcoma 8 2.02%
22 Hodgkins Lymphoma 2 0.51%
23 Non-Hodgkins Lymphoma 6 1.52%
24 Renal Cell Carcinoma 4 1.01%
25 Osteosarcoma 1 0.25%
26 Ewing’s Sarcoma 3 0.76%
27 Metastasis of Unknown Origin 12 3.03%

In total, 243 i.e., 61.36% out of 396 patients were
vaccinated either with single or both doses of COVID-
19 vaccine, and 153 patients i.e., 38.64% were not
vaccinated. Out of 243 vaccinated patients, 171 i.e.,

70.37% patients were fully vaccinated with 2 doses and
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72 patients i.e., 29.63% were vaccinated with single

dose of COVID-19 vaccination irrespective of type of

vaccine. Figure 1 shows the pie chart representation of

the proportion of vaccinated and non-vaccinated cancer

patients.
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Fig. 1. Pie chart representation of vaccination status of cancer patients

Although the number of males vaccinated was of study population among vaccinated versus non-
higher than females but it was statistically insignificant vaccinated patients is given in Figure 2.

(p=0.62). Graphic portrayal of gender-wise distribution
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Fig. 2. Gender-wise distribution of patients included in the study (p = 0.62)

Mean age of the vaccinated patients was 57.16 + years age group i.e., 116 (29.29%). Amongst them only
12.83 versus 54.14 + 12.58 in non-vaccinated patients (p 39.66 % of the patients were fully vaccinated. Maximum
= 0.022). As the study population had variable age vaccination coverage was seen amongst > 80 years age
groups, their vaccination status was compared with this group i.e., 90% but only 10 patients were there in this
variability but didn’t show significant difference (p = age group followed by 70-79-year age group with 70%
0.169) (Figure 3). Maximum patients were in 50-59 patients being vaccinated with single or both doses.
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Fig. 3. Age group wise distribution of cancer p

Study population belonged to the rural background
mostly amounting 73.74% (292) of total patients but
only 178 (61%) were vaccinated. While 65 (62.5%)
were vaccinated amongst 104 urban patients (p = 0.78).

District wise distribution was also analyzed to know

the vaccine coverage status of various regions of

atients along with their vaccination status

Haryana and nearby states (Figure 4). Maximum
patients hailed from Rohtak district followed by Sonipat
and Jind. Out of total vaccinated cancer patients,
maximum patients were also from Rohtak district i.e.,
46 people (18.93%) (Figure 4).
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Fig. 4. District wise distribution of cancer patients with their vaccination status
Discussion rates in Indian Cancer patients are a huge dilemma.

Even after prioritizing COVID-19 vaccination in

cancer patients, the compliance and actual vaccination
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Hence, this study was a continuum in research to assess

acceptance of COVID-19 vaccination in a tertiary care
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cancer center of North India which caters mostly cancer
patients hailing from rural background. The aim of this
prospective observational study was to assess the
compliance, coverage, and hesitancy of COVID-19
vaccination in cancer patients attending a tertiary care
cancer center in North India. We interviewed 220
patients with confirmed histopathological diagnosis of
malignancy who consented to participate in the study,
and collected data on their demographic characteristics,
type and site of malignancy, and vaccination status. We
also analyzed the factors associated with vaccine
acceptance or resistance among the cancer patients.

Mortality of cancer patients with COVID-19
infection is on the higher side compared to general
population, as suggested by Wang et al. in his studies in
which the case fatality rate of cancer patients with
COVID-19 infection was 14.8% and 14.93%, while for
noncancer patients it was around 4.1% and 5.26%,
respectively in 2020 and 2021 studies (17, 18).
Therefore, mitigating the risk of this infection for cancer
patients is of utmost importance especially those
receiving any sort of cancer therapy. The sole
recommended way of tackling this pandemic is a robust
vaccination campaign covering the entire population to
achieve herd immunity. Efficacy of protection from
COVID-19 infection was also documented in cancer
patients. In a series of 1503 cancer patients from a
cancer center in France, reduced SARS-CoV-2 infection
and death were reported after two doses of COVID-19
vaccines, confirming that vaccines do work in actively
treated cancer patients (19).

After starting COVID-19 vaccination drive in India
on 16 January 2021, 200 crore vaccination doses were
delivered to Indian citizens in 18 months i.e., till July
2022 but data in cancer patients especially in rural
regions is scarce (20). India’s national COVID-19
vaccination strategy hierarchized patients with high-risk
conditions including patients with malignancy to be
allocated for vaccination in phase II (4). Studies on
vaccination of cancer patients showed much less
coverage for example an Indian study done on 752
patients from January-June 2021 in a TCC showed
29.1%, and 7.6% of the patients received first and
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second doses of vaccine, respectively (21). Although
vaccination drive was hastened up by Indian
Government by using door-to-door campaign called Har
Ghar Dastak in November 2021 to encourage people to
get fully vaccinated and till December 2022, 69% of
people in India have received at least one vaccine dose,
and 64% are fully vaccinated as per data by Institute for
Health Metrics and Evaluation, but vaccination
coverage in cancer patients is still unknown (22). The
COVID-19 Trends and Impact Survey in India has
reported a vaccine acceptance rate of 77% among the
Indian population and a vaccine hesitancy rate of 23%
among respondents, where most of the hesitant people
wanted to ‘wait and see' (23).

Recent studies across the Globe have shown that
vaccine acceptance rates are on an increasing trend in
general population as shown in a global survey
conducted by Lazarus et al. in 2022 with 23,000
respondents from 23 countries including India which
demonstrated vaccine acceptance in general population
has increased from 75.2% to 79.1% from 2020 to 2022
(24). But the compliance towards the vaccination is less
in cancer patients as compared to the general population.
Various studies reported different rates of vaccination
among cancer patients around the world, depending on
the availability of vaccines, the type and stage of cancer,
the timing and modality of treatment, the socio-
demographic characteristics, and the knowledge and
attitude of the patients. In our study, we found that the
vaccine acceptance rate among cancer patients was
61.36%, which is lower than the reported rates in the
USA (83%) (25) but higher than the reported rates in
few countries such as Tunisia (50.5%) (26) and France
(53.7%) (27).

A big snag in the way of successful vaccination
campaigns in cancer patients is lack of availability of
vaccines and awareness at remote regions, fear of side
effects, hesitancy regarding effectiveness of the vaccine
and poor general condition of cancer patients due to
cancer per se and/or related to treatment. An exploratory
analysis by Dhalaria et al., on vaccine coverage and
hesitancy in India revealed that COVID-19 vaccine

hesitancy has a negative and statistically significant
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impact on COVID-19 vaccination coverage (28). In the
present study, it was found that age is the only factor
which 1is statistically significant, and maximum
vaccination coverage was seen amongst > 80 years age
group i.e., 70%, although only 10 patients were there in
this age group. This is congruent with the Government
of India’s vaccine age-wise roll out strategy. Although
age wise differences

were  statistically

group,
insignificant. We found gender vise differences in
vaccination, males’ vaccination coverage being higher
than females but it was statistically insignificant. This
may be due to differences in education and awareness
amongst females. Vaccine defiance factors reported in
the present study are akin to previous such studies in the
general population, such as age, gender, etc. (23, 26, 28).
In this pestilent era, almost every cancer patient has
done some confabulation with their treating oncologist
regarding the necessity of vaccination against COVID-
19 infection. Hence this is the primary incumbency of
the oncologist to step in and remove this vaccine
skepticism by sensitizing their patients regarding the
momentousness of vaccination in averting severe
disease as well as mortality due to this deadly viral
infection. in advocating for cancer patients to receive the
available COVID-19 vaccines (25, 27, 29). Although
most registered vaccine trials debar cancer patients,
adding in the precariousness of oncologists to prescribe
COVID-19 vaccine to their patients, but springing novel
real-world data have provided ample evidence for
solace. Centers for Disease Control and Prevention
(CDC) have also endorsed vaccination for cancer
patients, despite speculations regarding its safety (30).
Flaws of the present study also need to be stressed to
have space for further amelioration. This study had
limited sample size and the study population was mostly
from the rural background, hence, the results can’t be
generalized to the entire cancer patient population.
Secondly, as it is a cross-sectional study, the scenario
may only be stated at the time of the study. Lastly, the
validated questionnaire is lacking to look for the cause
of hesitancy in this set of population. Hence, more
elaborate clinical trials entailing a large cancer patient

population with a well-framed set of survey questions
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are advocated to throw more clarity in this field and

remove vaccine hesitancy.

Conclusion

Devastating combination of cancer and COVID-19
infection is already a double-edged sword for cancer
patients. Hence COVID-19 vaccine resistance in the
cancer patients needs to be overcome with the proactive
efforts put together by the treating oncologists,
government, and the family of the cancer patients, to
dwindle the effects of this fatal viral infection. This
study accentuated the real picture and on-ground reality
of COVID-19 vaccination acceptance among the Indian
cancer patient population, thus making it feasible to
figure out the necessary measures to hasten this

vaccination campaign in such patients.
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