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Abstract *Corresponding  Author:  Seyed

: Studies show that patients with malignancies hospitalized due to SARS-
CoV-2 infection face a significantly higher risk of death from COVID-19 compared to
the general population. This study aimed to investigate the frequency and clinical
outcomes of breakthrough COVID-19 infections in vaccinated patients with malignancy
in Sabzevar during the fifth wave of the pandemic.

: In this cross-sectional study, 307 cancer patients in Sabzevar
were investigated for COVID-19 infection. Multiple inclusion and exclusion criteria
were applied. Vaccines were administered intramuscularly in two doses, 28 days apart,
according to the Ministry of Health guidelines. Data analysis was performed using SPSS
version 21 software at a significance level of 0.05.

: There was no statistically significant difference in the frequency of COVID-19
infection and non-infection across the studied variables, including age groups, gender,
disease stages, cancer type (solid or hematological malignancy), types of solid tumors,
treatment modalities, vaccine types, and the type of immunity developed. The only
statistically significant difference observed was related to the history of previous
COVID-19 infection.

: The findings of this study indicate that the only statistically significant
difference in COVID-19 incidence is associated with a history of previous infection. No
other variable showed a significant difference. No other variables demonstrated a
significant difference.
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Introduction

The 2019 coronavirus disease, caused by the
beta-coronavirus SARS-CoV-2, has rapidly spread
worldwide since December 2019, likely originating
from bats in Hubei Province, China. Before the
SARS-CoV-2 pandemic, two notable beta-
coronavirus outbreaks occurred: the SARS
epidemic in Foshan, China, in late 2002, and the
MERS-CoV pandemic in Saudi Arabia in 2012. The
World Health Organization declared SARS-CoV-2
a global pandemic on March 7, 2020. More than a
year into the pandemic, there is still no definitive
treatment for the disease, and the primary
recommendations remain quarantine and social
distancing to mitigate contagion. The development
of COVID-19 vaccines has raised hopes for
controlling the pandemic. Numerous vaccines using
various technologies are now available. Studies
indicate that hospitalized cancer patients infected
with SARS-CoV-2 face a 30% risk of death,
significantly higher than the general population's
risk.

The present study examines the efficacy of the
BBIBP-CorV vaccine by Sinopharm, based on the
HB02 type and using the WIV vaccination
technique. After two intramuscular doses, spaced 28
days apart, the vaccine induces neutralizing
antibodies with a GMT of 218-282 and provides
immunity to 79% of the general population.
Research on the effectiveness and safety of COVID-
19 vaccines in cancer patients has primarily focused
on antibody production and seroconversion, with
limited data available on their real-world clinical
effectiveness. There is no specific variant that
prevents COVID-19, especially during outbreaks.
Given the initiation of a national vaccination plan
for cancer patients with the Sinopharm vaccine six
months ago, it is crucial to assess its effectiveness in
preventing COVID-19 during the current peak. This
study aims to evaluate the incidence of COVID-19
in vaccinated cancer patients in Sabzevar and its
implications during the fifth peak of the pandemic.

Methodology

TIn this cross-sectional study, we examined
patients with malignancy referred to Vasei Hospital
in Sabzevar City for COVID-19 during the fifth wave
of the disease (mid-July to mid-October 2021).
Inclusion criteria included a confirmed history of
malignancy by pathological examination, current
treatment, or prior treatment with chemotherapy,
radiotherapy, or chemoradiotherapy. Patients were
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excluded if they did not respond to phone calls, failed
to provide necessary documents, could not confirm
their COVID-19 diagnosis through medical
diagnostic centers, or died from non-vaccination-
related causes. The vaccine was administered
intramuscularly on two occasions, 28 days apart, in
accordance with Ministry of Health guidelines. Data
were analyzed using SPSS version 21 software at a
significance level of 0.05, employing chi-square (or
Fisher's exact) tests for qualitative data and
independent t-tests (or the non-parametric equivalent,
the Mann-Whitney U test) for quantitative data.
Additionally, logistic regression analysis was applied
to investigate risk factors for COVID-19 infection,
hospitalization, and related mortality.

Results

» 307 patients with malignancy participated in
this study, with the majority (30.3%) aged 40 to
60 years. Among them, 65.1% were women, and
55.77% had stage IlIl disease. Additionally,
95.8% had solid tumors, and 27.4% had breast
cancer. Thirty percent were in the follow-up
stage, while 27.3% were undergoing active
antitumor  treatment  (chemotherapy  or
radiotherapy) at the time of the study.
Furthermore, 14.44% reported a previous
COVID-19 infection. The study findings
indicated COVID-19 infection rates of 41.7% in
patients under 40, 32.3% in the 40-60 age group,
and 27.9% in those over 60, with no significant
differences observed. The infection rates were
27% for females and 29% for males, again
showing no significant difference. The frequency
of COVID-19 infection among patients with
solid tumors and blood malignancies was 27.2%
and 38.5%, respectively, with specific rates for
various solid tumors, including breast, prostate,
upper digestive tract, colorectal, glioma, and
cervical squamous cell cancers, showing rates of
29.8%, 30%, 30.8%, 38.5%, 33.3%, 41.7%, 0%,
and 25%. Infection rates for patients at stages
one, two, three, and four of cancer were 36.4%,
22.9%, 30.4%, and 14.3%, respectively. Among
patients undergoing chemotherapy,
radiotherapy, hormone treatment, trastuzumab,
and follow-up, infection frequencies were
31.7%, 38.1%, 34.9%, and 27.5%, respectively,
with no significant differences found among
these categories at a 0.05 significance level.
Regarding vaccines, infection rates for patients
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who received the Sinopharm, AstraZeneca, and
Barkat vaccines were 27.8%, 33.3%, and 0%,
respectively. One case of non-infection was
observed with other vaccines, and this difference
was also insignificant. The infection rates for
patients with and without prior COVID-19
histories were 30.8% and 31.8%, respectively,
with this difference being significant. Lastly,
patients with spike protein or positive antibody
immunity had infection rates of 42.3% and

38.5%, while those without these immune
responses had a rate of 12.5%, with no
significant difference observed.
Discussion

In 2020, Jing Yu et al. studied the
"Transmission of SARS-CoV-2 in cancer

patients at a tertiary care hospital in Wuhan,
China.” This study analyzed the medical records
of 1,524 cancer patients admitted to the
Department of Radiation and Medical Oncology
at Zhongnan Hospital, Wuhan University, from
December 30, 2019, to February 17, 2020. The
findings indicated that patients with non-small
cell lung cancer (NSCLC) over 60 years old had
a higher prevalence of COVID-19 (34.4%)
compared to those 60 and younger (1.8%), which
contradicts the results from our study for this
group. In 2021, Goshen-Lago et al. conducted a
cohort study in lIsrael titled "Serological status
and toxic effects of SARS-CoV-2 BNT162bh2
vaccine in patients undergoing cancer
treatment.” The study involved 232 cancer
patients, including 132 males with an average
age of 66. After the first dose of the BNT162b2
vaccine, 25 patients tested serologically positive
compared to a control group of 220 (p<0.001),
increasing to 187 after the second dose. Results
indicated the BNT162b2 vaccine safely
generated a satisfactory serological response in
cancer patients; however, antibody production
was significantly delayed relative to the non-
cancer control group. In our study, patients
received three types of vaccines: AstraZeneca,
Barkat, and primarily Sinopharm. The infection
rates were 27.8% for Sinopharm, 33.3% for
AstraZeneca, and 0% for Barkat, with no
significant  differences observed (p=0.62).
Unlike the Goshen-Lago study, we did not
analyze serological status by vaccine type or
dose; instead, we focused solely on COVID-19
infection rates across different vaccine groups,
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finding no statistically significant differences
between infected and non-infected individuals.

In 2022, A. Preda et al. published a study
titled "Results of patients with cancer infected
with SARS-CoV-2: results of a collection from
the Ion Chiricuta Institute of Oncology." This
study analyzed clinical data from 341 cancer
patients who tested positive for SARS-CoV-2 via
RT-PCR between April 2020 and February 2021,
focusing on age, sex, cancer type, and disease
stage in the pre-vaccination era. In contrast, our
study examined only the incidence rate, which,
like Preda’'s findings, showed no significant
difference in patients with hematologic
malignancies compared to those with solid
tumors.

In 2022, Javadinia et al. published a study
titled "COVID-19 Vaccination in Patients with
Malignancy: Systematic Review and Meta-
Analysis of Efficacy and Safety.” This review
included 28 articles that met the inclusion
criteria. It found an overall seroconversion rate
of 88% (95% confidence interval: 92-81%) for
patients with solid tumors and 70% (95%
confidence interval: 60-79%) for those with
hematological malignancies after receiving the
second COVID-19 vaccine dose. The study
concluded that COVID-19 vaccination is safe
and effective for patients with active
malignancies, regardless of whether active or
inactive vaccines were used. In contrast, the
current study did not analyze seroconversion
rates by cancer type. Instead, it reported COVID-
19 infection rates of 27.2% in patients with solid
tumors and 38.5% in those with hematologic
malignancies, with no significant difference
(p=0.37).

Conclusion

The results of this study indicate no statistically
significant differences in contracting COVID-19
based on age groups, gender, disease stages, cancer
types (solid or hematological malignancies), types of
solid tumors, treatment methods, vaccine types, or
types of immunity. The only significant difference
observed was related to participants' previous history
of COVID-19 infection.
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