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Treatment with abiraterone or enzalutamide does not impair
immunological response to COVID-19 vaccination in prostate
cancer patients
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Data regarding the safety and efficacy of COVID-10 vaccines among cancer patients are lacking. Factors such as age, underlying
disease and antineoplastic treatment confer negatively to the immune response due to vaccination. The degree of
immunosuppression though may be lessen by targeted treatments like the androgen receptor-targeted agents (ARTA) that are
commonly used in patients with metastatic prostate cancer. Herein, we report our data on 25 patients with prostate cancer under
treatment with ARTA who were vaccinated for COVID-19. Our data suggest that these patients develop neutralizing antibodies
against SARS-CoV-2 similarly to healthy volunteers. No safety issues were noted.
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Patients with cancer are considered a population at high risk for
severe manifestations of COVID-19 and adverse outcome [1, 2].
Prioritized vaccination of this group of patients has been
recommended throughout the world, including European Union.
In accordance with the criteria for SARS-CoV-2 vaccine clinical
trials, patients with cancer who were undergoing systemic
treatment were excluded from trials [3], triggering the need for
further investigation regarding the impact of malignancy and of
anticancer drugs on vaccine efficacy. We therefore initiated a large
prospective study (NCT04743388), enrolling patients with solid
cancers and hematological malignancies, along with a control
group of healthy volunteers, for monitoring the levels of anti-
SARS-CoV-2 antibodies after COVID-19 vaccination [4, 5]. Part of
this study consisted of the analysis of neutralizing antibodies
(NAbs) against SARS-CoV-2 after vaccination with the BNT162b2,
AZD1222 or mRNA-1273 vaccine in patients with prostate cancer
who were receiving treatment with an androgen receptor-
targeted agent (ARTA), namely abiraterone acetate or enzaluta-
mide. Several lines of evidence suggest that androgen receptor
signaling is implicated in antigen presentation and cellular
immunity providing an additional scientific rationale for this
cohort of patients [6, 7]. The eligibility criteria for this cohort
included: (I) age above 18 years, (II) histologically confirmed
prostate cancer under treatment with ARTA and (III) eligibility for
vaccination. None of the participants, patients with cancer or
control subjects, had a known history of COVID-19.
Blood samples were collected from patients and controls, on

day 1 (D1), prior to vaccination, on day 22 (D22) (i.e., 3 weeks after
vaccination) and on day 50 (3 or 4 weeks post 2nd dose for mRNA

vaccines and 7 weeks post 1st dose for AZD1222 vaccine).
Measurement of NAbs against SARS-CoV-2 was conducted using
FDA approved methodology (ELISA, cPass™ SARS-CoV-2 NAb
Detection Kit; GenScript, Piscataway, NJ, USA). Samples from the
same patient or control subject were measured in the same ELISA
plate. The study was approved by the relevant Ethical Committees
and conducted in accordance with the Declaration of Helsinki and
the International Conference on Harmonization for Good Clinical
Practice. All patients and control subjects provided written
informed consent prior to enrollment in the study. Baseline
demographic characteristics, comorbidities, and the NAb levels
were compared between the study group and the control
subjects, Chi-square test was applied for categorical variables
and unpaired t-test or Wilcoxon signed-rank test (as appropriate)
for continuous variables. To adjust for potential confounding
effects of differences in covariates, we used case-control matching
to match the two groups for age, and type of vaccine with the
calipmatch command in Stata. All data extraction and analyses
were conducted using Stata 16.0 (Stata Corp 2019, Stata Statistical
Software: Release 16. College Station, TX: Stata Corp LLC). Two-
sided p value < 0.05 was used for statistical significance.
The study population consisted of 25 male patients with

prostate cancer with a median age of 71 years, interquartile range
(IQR): 67–76 years, and the control subjects were 100 males with a
median age of 74 years, IQR: 64–83 years (p= 0.14 for age
compared with patients), vaccinated during the same period.
Regarding the vaccine, 22/25 patients (88%) and 68/100 control
subjects (68%) were vaccinated with the BNT162b2 or mRNA-1273
vaccine, and the rest received the AZD1222 vaccine (p= 0.046).
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The characteristics of the patients are demonstrated in Supple-
mentary Table. Most patients (17 patients, 68%) were receiving
treatment with enzalutamide, and 8 (32%) with abiraterone
acetate and prednisone. Comorbidities in the patient group
included cardiovascular disease in 56%, diabetes mellitus (DM) in
22% and pulmonary disease in 4.5%.
On D1, no difference was observed in NAb titers between the

patients and the control subjects (p= 0.58); no patient and no
control subject had a NAb titer of ≥30% (positivity cut-off).
Prostate cancer patients and control subjects developed similar
immune response on Days 22 and 50 post vaccination. More
specifically, on D22, the median NAb inhibition titer was 37% (IQR:
21–47%) in the patients vs. 31% (IQR:27–36%) in the control
subjects; (p= 0.26) and on D50, median NAb titer was 88%
(IQR:62–95%) among the patients and 81% (IQR: 44–94%) in the
controls (p= 0.29) (Fig. 1). In addition, on D22, 13 (52%) patients
and 43 (43%) control subjects had developed a NAb titer ≥30%
(p= 0.41), while those who developed NAb titers ≥50% (clinically
relevant viral inhibition) were 4 (16%) and 19 (19 %), respectively
(p= 0.729). On D50, NAb titer ≥30% had 18 (90%) patients and 72
(82.7%) controls (p= 0.734) and titers ≥50% had 16 (80%) patients
and 60 (68.9%) controls (p= 0.41).
Patients developed NAbs irrespective of administered ARTA. More

specifically, there was no significant difference in the median titers
of NAbs among patients under treatment with abiraterone acetate
or enzalutamide (p= 0.872). The same applied for the percentage of
patients that had NAb titer of ≥30% or ≥50% on either D22 or D50
in both treatment groups. On the contrary, NAb titers on D50
differed according to the type of vaccine administered as previously
shown [8]. Specifically, on D50 median NAb titer in prostate cancer
patients was 89% (IQR 77–95%) for those vaccinated with either
BNT162b2 or mRNA-1273 vaccine and only 28% (IQR: 23–48%) for
those vaccinated with AZD1222. Pain at injection site was recorded
in 6 patients (24%) after first vaccination dose. After the second
dose, two patients (9%) reported nausea or dizziness and two
patients (9%) pain at injection site. No safety issues related to ARTA
administration was noted.
In conclusion, this is the first report for the immune response

elicited by the vaccination against COVID-19 in prostate cancer

patients receiving novel hormonal treatments. We currently lack
data regarding the safety and efficacy of vaccines against SARS-CoV-
2 in prostate cancer patients. In our dataset, COVID-19 vaccination
was safe and the level of NAbs in these patients was similar to
matched healthy volunteers at days 22 and 50 after the first
vaccination dose. The magnitude of the immune response was not
impaired by the low dose corticosteroids (5mg prednisone twice a
day) co-administered with abiraterone. These data provide sig-
nificant information regarding the optimal management of prostate
cancer patients until completion of vaccination.
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Fig. 1 Kinetics of neutralizing antibodies in patients receiving
ARTA and matched controls after vaccination with the first dose
of the BNT162b2, AZD1222, mRNA-1273 vaccines. On D22,
patients had equal production of NAb inhibition titers compared
to controls of similar age and gender (see text).
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