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A B S T R A C T

Considering the importance of understanding COVID-19 prevalence and vaccine 
effectiveness in individuals dealing with bladder or prostate cancer, as well as the 
plausible adverse repercussions of immunization, this study was undertaken to as-
sess the prevalence and vaccination rates of COVID-19 in this group of patients. 
Furthermore, the investigation seeks to evaluate potential adverse effects and the 
efficacy of vaccines in patients diagnosed with prostate and bladder cancer. In this 
cross-sectional study conducted from 2020 to 2022, we systematically extracted clini-
cal and demographic information, COVID-19 diagnoses, clinical symptoms, and par-
aclinical data from the bladder and prostate cancer registry at our institution. Our 
analysis encompassed assessing the frequency of COVID-19 infections, vaccination 
rates, and the occurrence of adverse effects associated with vaccination within this 
specific cohort. Among the 249 enrolled patients, COVID-19 infection was confirmed 
in 19.4% of bladder cancer patients and 16.6% of prostate cancer patients. A substan-
tial majority, 81% (202 patients), had received vaccination, with the Sinopharm vac-
cine being the preferred choice for the majority (90%).  The study’s outcomes reveal a 
vaccine efficacy of 82% in individuals with bladder cancer, while displaying a higher 
efficacy of 96% among patients with prostate cancer. This study provides evidence 
supporting the efficacy of the SARS-CoV-2 vaccine in reducing COVID-19-associated 
complications and mortality, as well as its high efficacy in patients with prostate and 
bladder cancer.
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Since March 2020, the WHO has declared a global 
emergency due to the spread of a new beta coronavirus 
called SARS-CoV-2. There have been millions of reported 
cases and fatalities worldwide (1). Several factors, 
including racial differences and underlying conditions 
like obesity, diabetes, and cardiovascular disease, have 
been linked to a higher susceptibility to the disease and 
an increased risk of mortality (2).
Due to their compromised conditions, cancer patients 
appear to be at a higher risk of contracting the coronavirus 
infection and more susceptible to its complications and 
mortality  (3, 4). Understanding the epidemiological 
characteristics of COVID-19 and the associated risk 
factors is crucial for the development of effective 
public health strategies. Infection or the severity and 
progression of COVID-19 should be prevented among 
cancer patients, and vaccination is the most effective 
method for achieving this objective. Several highly 
effective COVID-19 vaccines have been developed and 
introduced to the market at an unprecedented rate 
thanks to global efforts. Receiving at least two doses 
of the vaccine has substantially reduced the incidence 
of severe COVID-19 in the general population in many 
regions of the world. Most countries have adopted the 
National Comprehensive Cancer Network’s (NCCN) 
recommendation that cancer patients with a high risk 
of severe COVID-19 infection should receive vaccination 
priority. Important questions and concerns remain, 
however, regarding the mechanisms of action and 
efficacy of these vaccines in this group of patients, as 
the immune system dysfunction caused by the disease 
and its treatment may result in a reduced immune 
response following vaccination, thereby compromising 
the vaccine’s efficacy. In addition, due to their 
immunocompromised condition, many cancer patients 
have been excluded from clinical trials investigating the 
efficacy of vaccines  (5, 6).
Although previous studies have investigated the efficacy 
and safety of COVID-19 vaccination in cancer patients in 
general(7, 8), no prior study has evaluated the prevalence 

of COVID-19, vaccination rates, and their efficacy in 
Iranian patients with urological malignancies (prostate 
and bladder). The prevalence and rate of COVID-19 
vaccination, as well as the possible complications of 
vaccination and the efficacy of the vaccine in patients 
with prostate and bladder cancers, were the objectives 
of the present study, which was designed to determine 
the prevalence and rate of COVID-19 vaccination, as 
well as the possible complications of vaccination and the 
efficacy of the vaccine.

Materials and Methods:
Design
Between the years 2020 and 2022, this cross-sectional 
study was carried out. The study’s protocol received 
approval from the institutional review board, and 
written informed consent was obtained from all 
participating individuals. This investigation exclusively 
involved individuals who had confirmed diagnoses 
of either bladder cancer or prostate cancer and who 
were actively receiving treatment at a referral center 
for urological cancers. Information encompassing 
demographic details, clinical records, COVID-19 status, 
clinical symptomatology, and paraclinical data, were 
meticulously collected from the institution’s registry 
system.  Notably, the study’s criteria excluded individuals 
with prior history of malignancies, metastatic cancer, or 
any familial or genetic conditions.

Statistical analysis
Categorized data were presented as percentages 
and compared applying Chi-square test in statistical 
analysis. For quantitative data, either the t-test or the 
one-way analysis of variance (ANOVA) was utilized, 
with a predefined significance level of 0.05.  All 
statistical analyses were performed using SPSS software 
(Version 16).

Results:
A total of 249 cases were included in our study, 
comprising 103 and 146 patients with bladder and 
prostate cancers, respectively (Table 1). In the bladder 
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cancer group, 20 patients (19.4%) had contracted 
COVID-19 until the day of data acquisition (COVID-
positive) (Confirmed using polymerase chain reaction 
(PCR) (11, 55.0%), according to symptoms, transmission 
evidence, and physician opinion (7, 35.0%), or based on 
chest computed tomography (CT) (2, 10.0%)) (Table 2). 
Number of COVID-positive cases in the prostate cancer 
group was 24 (16.4%) (confirmed via PCR = 19 (79.2%), 
symptoms = 4 (16.7%), CT = 1 (4.2%)). There was no 
difference in age, gender, risk factors, comorbidities, 
and tumor grade or Gleason score between the COVID-
positive and negative cases in either of the groups. Five 
out the forty-four patients (11.4%) were hospitalized 
(hospitalization time 18.2 ± 10.4 days), one (5.0%) from 
the bladder cancer group (30 days) and four (16.7%) 
from the prostate cancer group (15.3 ± 9.3 days), with 
one patient from each group requiring intensive care. 
Bladder and prostate cancer groups were statistically 
similar in all aspects (Table 2).
A total of 202 (81.1%) patients were vaccinated (Table 3). 
Most of the cases had received the Sinopharm vaccine 
(182, 90.1%), followed by AstraZeneca (11, 5.4%), 
Barekat (5, 2.5%), and Sputnik (4, 2.0%). No statistical 
difference was observed in vaccine type between the two 
cancer groups. A total of 27 (13.4%) patients exhibited 
mild adverse reactions to the administered vaccines. 
Among them, six belonged to the bladder cancer group 
(constituting 7.2% of the bladder cancer patient cohort), 
which was notably lower than the incidence among 
patients diagnosed with prostate cancer (21 patients, 
accounting for 17.6%, with a statistically significant 
difference of p = 0.032).
The percentage of patients who had received 
COVID-19 vaccination were similar in COVID-positive 
and negative cases in both bladder cancer (80.0% vs 
80.7%, respectively, p = 1.000) and prostate cancer 
groups (79.2% vs 82%, respectively, p = 0.775) (Table 
1); however, only 6 (30%) and 2 (8.3%) of the Covid-
positive patients in the bladder and prostate cancer 
groups, respectively, were inoculated before acquiring 
Covid-19. This results in a risk ratio of 0.18 (vaccine 
effectiveness = 82%, p < 0.001) in bladder cancer 

patients and 0.04 (vaccine effectiveness = 96%, p < 
0.001) in prostate cancer patients.

Discussion:
During the COVID-19 pandemic, the surveillance, 
diagnosis, and treatment of cancer patients were 
substantially impacted on a global scale (9). In addition 
to the threats posed by acute complications and 
mortality due to COVID-19 in cancer patients, recent 
evidence suggests that COVID-19 can disrupt the 
continuity of oncological care, and reports indicate that 
nearly 15% of cancer patients who have recovered from 
the acute phase have been affected by this situation(10)
multicentre registry study</title><secondary-
title>The Lancet Oncology</secondary-title></
titles><periodical><full-title>The Lancet Oncology</
full-t i t le></periodical><pages>1669-1680</
pages><volume>22</volume><number>12</
n u m b e r > < d a t e s > < y e a r > 2 0 2 1 < / y e a r > < /
dates><isbn>1470-2045</isbn><urls></urls></
record></Cite></EndNote>.
The development of COVID-19 vaccines has resulted in 
a significant reduction in the risk of severe COVID-19 
infection and mortality, as a result of a global effort. 
Vaccines have demonstrated efficacy in reducing the 
severity of COVID-19, despite their limited effectiveness 
in controlling viral transmission, particularly with the 
advent of novel variants(11-13). 
Prior to the pandemic, the majority of cancer patient 
vaccination studies focused on vaccines against 
influenza, pneumococcal infection, hepatitis B, or 
varicella reactivation, and the clinical benefits of 
vaccination for the majority of infections were already 
established(14-16). Recent studies have examined the 
clinical efficacy and safety profiles of SARS-CoV-2 
vaccines in a variety of cancer types, regardless of their 
prior exposure to anticancer therapy(17-20). Antibody 
response has been confirmed in over 90 percent of solid 
tumor patients after SARS-CoV-2 vaccination, which is 
comparable to the general population(21-23).
Starting in January 2022, a total of 10 COVID-19 vaccines 
had been granted Emergency Use Authorizations 
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(EUAs) by the World Health Organization (WHO) and 
the Food and Drug Administration (FDA), including 
Pfizer-BioNTech, Oxford/AstraZeneca, Serum Institute 
of India (Oxford/AstraZeneca formulation), Janssen 
(Johnson & Johnson), Moderna, Sinopharm (Beijing), 
Sinovac, Bharat Biotech and Novavax(6). In a trial 
that examined data from three continents, the Oxford-
AstraZeneca vaccine, which employed a viral vector and 
ChAdOx1 vector to encode the wildtype SARS-CoV-2 
Spike protein, demonstrated 64.1% efficacy after the first 
dose and 70.4% efficacy for individuals who were fully 
vaccinated(12). Wuhan Institute of Biological Products/
China National Biotech Group-Sinopharm, also known 
as Sinopharm, produced the first Chinese vaccine 
approved for use in an emergency. Within 28 days of 
vaccination, phase 1/2 studies reported no severe side 
effects, and the majority of reported side effects were 
modest to moderate. This vaccine demonstrated 79% 
efficacy against symptomatic COVID-19, 14 days or more 
after the second dose in a multicenter Phase 3 trial(24).
In our investigation, 81.1% (202 individuals) of all 
patients had undergone vaccination. The majority 
(90%) received the Sinopharm vaccine, followed by the 
AstraZeneca vaccine (5.4%). There was no statistically 
significant difference between the two cancer groups 
regarding the type of vaccine administered. In our 
study, there were no significant differences between 
COVID-positive and COVID-negative cases in terms 
of age, gender, risk factors, comorbidities, tumor stage, 
or Gleason score. Hospitalization rates and the need 
for special care did not differ significantly between 
the two patient categories. In both bladder cancer and 
prostate cancer, a similar proportion of COVID-positive 
and COVID-negative patients received the COVID-19 
vaccine. In addition, no patients experienced severe 
adverse reactions after vaccination, and the majority of 
reported cases were mild (Table 3).
In a retrospective study utilizing data from the OnCovid 
registry, it was found that vaccinated patients who 
contracted SARS-CoV-2 were less likely to develop 
severe COVID-19 and had substantially lower mortality 
rates than unvaccinated controls(25). In a multicenter 

retrospective cohort study conducted between 2020 and 
2021, vaccination against COVID-19 was associated 
with a reduced rate of SARS-CoV-2 infection in cancer 
patients(26).
However, data from the COVID-19 and Cancer 
Consortium (CCC19) on 54 fully vaccinated patients 
indicated that despite the fact that vaccination against 
COVID-19 remains a necessary strategy for protecting 
cancer patients, these patients could still experience 
breakthrough infections and remain at risk for severe 
outcomes. The importance of conducting additional 
research in independent groups was emphasized (27).
A previous multicenter study on cancer patients with 
Sinopharm vaccine in Iran reported the safety and 
short-term efficacy of Sinopharm inactivated vaccine 
(BBIBP-CorV) in cancer patients (7). Moreover, in 
an observational study, a retrospective analysis was 
conducted on 415 cancer patients in Morocco to 
evaluate the adverse effects of COVID-19 vaccines 
and compare the prevalence and severity of toxicity 
in vaccinated cancer patients to those who had not 
yet begun vaccination. The conclusion reached was 
that COVID-19 vaccines are safe for the population of 
cancer patients (28).
In our study, a total of 27 (13.4%) patients showed mild 
adverse reactions to the vaccines. The adverse effect after 
vaccination was significantly lower in the patients with 
bladder cancer than the patients with prostate cancer 
(7.2% Vs. 17.6%, p = 0.032). Based on the findings of 
our study, the efficacy of the vaccine in patients with 
bladder cancer was 82%, while it was 96% in patients 
with prostate cancer. There were some limitations in this 
study. First, the lack of serologically evaluated efficacy. 
Second, there is no subdivision or sub analysis based on 
the treatment modality the patients were receiving at the 
time of vaccination

Conclusion:
This study provides evidence to support that the SARS-
CoV-2 vaccine is efficacious in preventing COVID-19-
related complications and mortality in bladder and 
prostate cancer patients. Therefore, it appears that 
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global SARS-CoV-2 vaccination should continue to be 
an essential goal for cancer patient management during 
and after COVID-19.

Acknowledgments
The authors would like to thank all staff at Uro-Oncology 
Research Center and Imam Khomeini Hospital Complex 
for their efforts during the COVID-19 pandemic.
Conflicting interests: The authors declare no conflict of 
interests.

Funding: This research received no specific grant from 
any funding agency in the public, commercial, or not-
for-profit sectors.

Ethics committee approval: All procedures performed 
in this study were in accordance and the work was 
accepted by the Tehran University of Medical Sciences 
Ethics Committee (IR.TUMS.VCR.REC.1399.093).

Informed consent: Written informed consent was 
signed by each patient for their anonymized information 
to be published in this article.

Contributions: Conception and design of the study: 
SOM. Collecting and analyzing and interpretation of the 
data, drafting and critical revision: SOM, AN, and MRN. 
All authors have approved the final manuscript.

REFERENCES:
Ohadian Moghadam S. A Review on Currently 
Available Potential Therapeutic Options for COV-
ID-19. International journal of general medicine. 
2020;13:443-67.
Fillmore NR, La J, Szalat RE, Tuck DP, Nguyen V, 
Yildirim C, et al. Prevalence and Outcome of COV-
ID-19 Infection in Cancer Patients: A National Vet-
erans Affairs Study. Journal of the National Cancer 
Institute. 2021;113(6):691-8.
Giannakoulis VG, Papoutsi E, Siempos II. Effect of 
cancer on clinical outcomes of patients with COV-
ID-19: a meta-analysis of patient data. JCO global 

oncology. 2020;6:799-808.
Tagliamento M, Agostinetto E, Bruzzone M, Ceppi 
M, Saini KS, de Azambuja E, et al. Mortality in adult 
patients with solid or hematological malignancies 
and SARS-CoV-2 infection with a specific focus on 
lung and breast cancers: A systematic review and me-
ta-analysis. Critical Reviews in Oncology/Hematolo-
gy. 2021;163:103365.
Fendler A, de Vries EGE, GeurtsvanKessel CH, Haa-
nen JB, Wörmann B, Turajlic S, et al. COVID-19 
vaccines in patients with cancer: immunogenicity, 
efficacy and safety. Nature reviews Clinical oncology. 
2022;19(6):385-401.
Mekkawi R, Elkattan BA, Shablak A, Bakr M, Yassin 
MA, Omar NE. COVID-19 Vaccination in Cancer Pa-
tients: A Review Article. Cancer control : journal of the 
Moffitt Cancer Center. 2022;29:10732748221106266.
Ariamanesh M, Porouhan P, PeyroShabany B, Fazi-
lat-Panah D, Dehghani M, Nabavifard M, et al. Immu-
nogenicity and Safety of the Inactivated SARS-CoV-2 
Vaccine (BBIBP-CorV) in Patients with Malignancy. 
Cancer investigation. 2022;40(1):26-34.
Joudi M, Moradi Binabaj M, Porouhan P, PeyroS-
habany B, Tabasi M, Fazilat-Panah D, et al. A Cohort 
Study on the Immunogenicity and Safety of the In-
activated SARS-CoV-2 Vaccine (BBIBP-CorV) in Pa-
tients With Breast Cancer; Does Trastuzumab Inter-
fere With the Outcome? Frontiers in endocrinology. 
2022;13:798975.
Greenwood E, Swanton C. Consequences of COV-
ID-19 for cancer care—a CRUK perspective. Nature 
reviews Clinical oncology. 2021;18(1):3-4.
Pinato DJ, Tabernero J, Bower M, Scotti L, Patel M, 
Colomba E, et al. Prevalence and impact of COV-
ID-19 sequelae on treatment and survival of patients 
with cancer who recovered from SARS-CoV-2 in-
fection: evidence from the OnCovid retrospective, 
multicentre registry study. The Lancet Oncology. 
2021;22(12):1669-80.
Polack FP, Thomas SJ, Kitchin N, Absalon J, Gurt-
man A, Lockhart S, et al. Safety and efficacy of the 
BNT162b2 mRNA Covid-19 vaccine. New England 

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.



Vaccination Status and Effectiveness of...

6
www.bccrjournal.com151-157: Vol 15 ,No 3 ,2023 ,Basic & Clinical Cancer Research

journal of medicine. 2020;383(27):2603-15.
Voysey M, Clemens SAC, Madhi SA, Weckx LY, 
Folegatti PM, Aley PK, et al. Safety and efficacy of 
the ChAdOx1 nCoV-19 vaccine (AZD1222) against 
SARS-CoV-2: an interim analysis of four randomised 
controlled trials in Brazil, South Africa, and the UK. 
The Lancet. 2021;397(10269):99-111.
Sadoff J, Gray G, Vandebosch A, Cárdenas V, 
Shukarev G, Grinsztejn B, et al. Safety and effica-
cy of single-dose Ad26. COV2. S vaccine against 
Covid-19. New England Journal of Medicine. 
2021;384(23):2187-201.
Winston DJ, Mullane KM, Cornely OA, Boeckh MJ, 
Brown JW, Pergam SA, et al. Inactivated varicella 
zoster vaccine in autologous haemopoietic stem-cell 
transplant recipients: an international, multicentre, 
randomised, double-blind, placebo-controlled trial. 
The Lancet. 2018;391(10135):2116-27.
Stadtmauer EA, Sullivan KM, El Idrissi M, Salaun B, 
Alonso Alonso A, Andreadis C, et al. Adjuvanted re-
combinant zoster vaccine in adult autologous stem 
cell transplant recipients: polyfunctional immune re-
sponses and lessons for clinical practice. Human vac-
cines & immunotherapeutics. 2021;17(11):4144-54.
Beck CR, McKenzie BC, Hashim AB, Harris RC, 
Zanuzdana A, Agboado G, et al. Influenza vaccina-
tion for immunocompromised patients: summary of 
a systematic review and meta‐analysis. Influenza and 
other respiratory viruses. 2013;7:72-5.
Thomas S, Perez J, Lockhart S, Hariharan S, Kitchin 
N, Bailey R, et al. 1558O COVID-19 vaccine in par-
ticipants (ptcpts) with cancer: subgroup analysis of 
efficacy/safety from a global phase III randomized 
trial of the BNT162b2 (tozinameran) mRNA vaccine. 
Annals of Oncology. 2021;32:S1129.
Oosting SF, van der Veldt AA, GeurtsvanKessel 
CH, Fehrmann RS, van Binnendijk RS, Dingemans 
A-MC, et al. mRNA-1273 COVID-19 vaccination in 
patients receiving chemotherapy, immunotherapy, or 
chemoimmunotherapy for solid tumours: a prospec-
tive, multicentre, non-inferiority trial. The Lancet 
Oncology. 2021;22(12):1681-91.

Fendler A, Au L, Shepherd ST, Byrne F, Cerrone M, 
Boos LA, et al. Functional antibody and T cell im-
munity following SARS-CoV-2 infection, including 
by variants of concern, in patients with cancer: the 
CAPTURE study. Nature Cancer. 2021;2(12):1321-37.
Fendler A, Shepherd ST, Au L, Wilkinson KA, Wu M, 
Byrne F, et al. Adaptive immunity and neutralizing 
antibodies against SARS-CoV-2 variants of concern 
following vaccination in patients with cancer: the 
CAPTURE study. Nature cancer. 2021;2(12):1305-20.
Becerril-Gaitan A, Vaca-Cartagena BF, Ferrigno AS, 
Mesa-Chavez F, Barrientos-Gutiérrez T, Tagliamento 
M, et al. Immunogenicity and risk of Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) 
infection after Coronavirus Disease 2019 (COVID-19) 
vaccination in patients with cancer: a systematic re-
view and meta-analysis. European journal of cancer. 
2022;160:243-60.
Addeo A, Shah PK, Bordry N, Hudson RD, Albracht 
B, Di Marco M, et al. Immunogenicity of SARS-
CoV-2 messenger RNA vaccines in patients with can-
cer. Cancer cell. 2021;39(8):1091-8. e2.
Wei J, Stoesser N, Matthews PC, Ayoubkhani D, Stud-
ley R, Bell I, et al. Antibody responses to SARS-CoV-2 
vaccines in 45,965 adults from the general popula-
tion of the United Kingdom. Nature Microbiology. 
2021;6(9):1140-9.
Xia S, Zhang Y, Wang Y, Wang H, Yang Y, Gao GF, 
et al. Safety and immunogenicity of an inactivated 
SARS-CoV-2 vaccine, BBIBP-CorV: a randomised, 
double-blind, placebo-controlled, phase 1/2 trial. The 
Lancet infectious diseases. 2021;21(1):39-51.
Pinato DJ, Ferrante D, Aguilar-Company J, Bower 
M, Salazar R, Mirallas O, et al. Vaccination against 
SARS-CoV-2 protects from morbidity, mortality and 
sequelae from COVID19 in patients with cancer. Eu-
ropean journal of cancer (Oxford, England : 1990). 
2022;171:64-74.
Wu JT, La J, Branch-Elliman W, Huhmann LB, Han 
SS, Parmigiani G, et al. Association of COVID-19 
Vaccination With SARS-CoV-2 Infection in Patients 
With Cancer: A US Nationwide Veterans Affairs 

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.



www.bccrjournal.com
7

Ali Nowroozi et al...

  Basic & Clinical Cancer Research, 2023, No 3, Vol 15 :151-157

Study. JAMA oncology. 2022;8(2):281-6.
Schmidt A, Labaki C, Hsu C-Y, Bakouny Z, Balan-
chivadze N, Berg S, et al. COVID-19 vaccination and 
breakthrough infections in patients with cancer. An-
nals of oncology. 2022;33(3):340-6.
Lamtai H, Boutayeb S, Mrabti H, El Ghissassi I, Erri-
hani H. Cancer patients and COVID-19 vaccination, 
from safety to protocol adherence: A real-life setting 
report. Frontiers in oncology. 2022;12:1014786.

27.

28.


