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The associations between SARS-CoV-2 infection, vaccination and total serum PSA levels are unknown. In a 

retrospective big-data analysis, we found higher PSA elevation in the group of patients who exposed to SARS- 
CoV-2 infection and/or vaccination compared to the controlled group (0.04 vs. 0.02, P < .001). The relative risk 

for PSA elevation ≥1 ng/dL was 1.22 (95% CI 1.1-1.35). The clinical significance of this elevation appears to be 

minimal. 
Introduction: The associations among SARS-CoV-2 infection, vaccination and total serum prostate serum antigen 

(PSA) levels in men undergoing screening for prostate cancer are unknown. Methods: A retrospective analysis of 
data from a large health maintenance organization. Records of individuals aged 50 to 75 years with two serum PSA 

tests taken between March 2018 and November 2021 were included. Individuals with prostate cancer were excluded. 
Changes in PSA levels were compared between individuals who had at least 1 SARS-CoV-2 vaccination and/or infection 

between the two PSA tests and individuals who did not have an infection and were not vaccinated between the two PSA 

tests. Subgroup analyses were performed to assess the impact of the elapsed time between the event and the second 

PSA test on the results. Results: The study and control groups included 6,733 (29%) and 16 286 (71%) individuals, 
respectively. Although the median time between PSA tests was shorter in the study vs. the control group (440 vs. 469 

days, P < .0 01), PSA elevation between the tests was higher in the study group (0.04 vs. 0.02, P < .0 01). The relative risk 
for PSA elevation ≥1 ng/dL was 1.22 (95% CI 1.1, 1.35). Among individuals who were vaccinated, PSA increased by 
0.03 ng/dL (IQR -0.12, 0.28) and 0.09 ng/dL (IQR -0.05, 0.34) after 1 and 3 doses, respectively ( P < .0 01). Multivariate 

linear regression showed that SARS-CoV-2 events ( β 0.043; 95% CI 0.026-0.06) were associated with a greater risk for 
PSA elevation, after adjusting for age, baseline PSA and days between PSA tests. Conclusion: SARS-CoV-2 infection 

and vaccinations are associated with a slight increase in PSA, with the third anti-COVID vaccine dose having a more 

prominent impact, but its clinical significance is unknown yet. Any significant increase in PSA must be investigated and 

cannot be dismissed as secondary to SARS-CoV-2 infection or vaccination. 

Clinical Genitourinary Cancer, Vol. 000, No.xxx, 1–7 © 2023 Elsevier Inc. All rights reserved. 
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Introduction 

In late 2019, a new strain of coronavirus (severe acute respira-
tory syndrome coronavirus 2; SARS-CoV-2) was identified as the
root cause of a series of pneumonia cases that emerged in Wuhan,
China. This strain rapidly spread, resulting in a global pandemic.
The common symptoms of Coronavirus Disease 2019 (COVID-19)
Abbreviations: ACE2, Angiotensin-converting enzyme 2; COVID-19, coronavirus 
disease 2019; HMO, Health maintenance organization; ICD, international classifica- 
tion of diseases; mRNA, messenger ribonucleic acid; PSA, prostate-specific antigen; 
RAAS, renin-angiotensin-aldosterone system; SARS-CoV-2, severe acute respiratory 
syndrome coronavirus 2; TMPRSS2, transmembrane protease serine 2. 
a Department of Urology, Rabin Medical Center, Petah Tikva, Israel 
b Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel 

Submitted: Mar 29, 2023; Revised: Apr 29, 2023; Accepted: May 1, 2023; Epub: xxx 

Address for correspondence: Michael Frumer, MD, Department of Urology, Rabin 
Medical Center–Beilinson Hospital, 39 Jabotinsky Street, Petah Tikva 4941492, Israel 
E-mail contact: mic1039@gmail.com 

 

 

 

 

 

 

 

 

 

1558-7673/$ - see front matter © 2023 Elsevier Inc. All rights reserved. 
https://doi.org/10.1016/j.clgc.2023.05.001 

Please cite this article as: Michael Frumer et al, Prostate-specific antigen level asso
Cancer, https://doi.org/10.1016/j.clgc.2023.05.001 
have been extensively reported. A small percentage of patients devel-
oped acute respiratory distress syndrome and multiorgan dysfunc-
tion syndrome. Additionally, some patients presented with new
symptoms involving most organ systems. 1 

Although initially the lungs were considered the only target
of SARS-CoV-2, it was later divulged that all tissues expressing
angiotensin-converting enzyme 2 (ACE2) are potential targets of
SARS-CoV-2, as the virus uses this enzyme to dock with the
host cell. 2 SARS-CoV-2 also uses transmembrane protease serine 2
(TMPRSS2) to invade the host cell. 3 As TMPRSS2 is expressed in
human prostate epithelial cells, the prostate is a putative target of
the SARS-CoV-2. 4 

In addition to the effect of SARS-CoV-2 infection, messen-
ger RNA (mRNA)-based vaccines against COVID-19 were associ-
ated with systemic and organ-specific inflammation. Increasing
incidences of uveitis, myocarditis, pericarditis, colitis, appendicitis,
cholecystitis, and lymphadenopathy were reported. 5 , 6 
Clinical Genitourinary Cancer 2023 1 
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2 Cli
Prostate-specific antigen (PSA) is a single-chain glycoprotein
molecule that is found mainly in acinar cells and the ductal epithe-
lium of normal and malignant prostate cells. 7 In clinical practice,
increased serum PSA levels are used for early detection of prostate
cancer. 8 , 9 Increased PSA levels are also observed in benign condi-
tions that disrupt prostate tissue structure, including prostatitis,
benign prostatic hyperplasia, and prostate infarction. Thus, it is
accepted that PSA is an organ-specific protein rather than a cancer-
specific one. 10-12 

We hypothesized that SARS-CoV-2 infection and/or vaccination
may cause PSA elevation via shared receptor-based pathways. There-
fore, we aimed to examine the association between SARS-CoV-2
infection or vaccination and total serum PSA levels in a large cohort
of men undergoing screening for prostate cancer. 

Material and Methods 

Setting 
We have retrospectively analyzed medical records obtained from

the central data warehouse of 2 districts of the largest health mainte-
nance organization (HMO) in Israel 

(Clalit Health Services), and a tertiary medical center run
by the same HMO. 13 Data regarding SARS-CoV-2, including
all polymerase-chain-reaction test results, COVID-19 vaccina-
tions (BNT162b2 vaccine, Pfizer–BioNTech) and diagnoses were
collected centrally by the Israeli Ministry of Health and shared with
the HMO. 

The study was approved by the institutional ethics committees
of Clalit Health Services (approval number 2020-1436) and the
medical center (approval number 0079-22 RMC). The requirement
for individual informed consent was waived. 

Study Design 

Records of individuals aged 50 to 75 years who had 2 serum
PSA test results between March 2018 (2 years before the pandemic)
and November 2021 were included and divided into 2 groups.
The study group included individuals who had received at least 1
anti-COVID-19 vaccination and/or had a SARS-CoV-2 infection
(classified as “events”) between the 2 PSA tests. The control group
included individuals who did not have a record of a SARS-CoV-2
infection and were not vaccinated against COVID-19 in the period
between the 2 PSA tests. The cases included in the control group
had an interval of at least 1 year between the 2 tests to allow the
quantification of the natural increase in PSA over time. 

We assumed that the net effect of SARS-CoV-2 infection and
vaccination can be deduced by comparing the natural increase in
PSA over time in the control group to the change in PSA levels in
the group exposed to SARS-CoV-2 infection and/or vaccination. 

Individuals with prostate cancer, as determined by International
Classification of Diseases (ICD) codes, or those with PSA < 0.1
ng/dL or > 20 ng/dL were excluded from the analysis. Because
confounding could not be adequately addressed, individuals who
had prostate surgery, prostatitis, acute urinary retention, or started a
5 α-reductase inhibitor during the study period were also excluded. 
nical Genitourinary Cancer 2023 
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Statistical Analysis 
Changes in PSA levels between the first and second PSA test

results were compared between the groups by event type (infection
and/or vaccination) and by the number of events. Subgroup analy-
ses were performed to assess the impact of the elapsed time between
the event and the second PSA test on the results. 

The data were analyzed by descriptive statistics. Continuous
variables were reported as median and interquartile range (IQR)
and categorical variables were reported as number and frequency.
The study groups were compared using Pearson’s chi-squared test
for categorical variables and Mann–Whitney test for continuous
variables. The relative risk (RR) for PSA elevation ≥ 1 and ≥
0.35 ng/dL were calculated with a 95% confidence interval (CI). 14

Finally, a multivariate linear regression analysis was used to identify
variables associated with PSA change in the whole study popula-
tion. All statistical analyses were performed using the SPSS software
(SPSS 27.0; IBM Corp. Armonk, NY), with a 2-sided significance
level set at P < .0 5. 

Results 

A total of 23,019 individuals with a median age of 65 years (IQR
59-70) were included in the analysis: 6733 (29%) were included
in the study group and 16,286 (71%)—in the control group. The
study flow chart is shown in Figure 1 . In the study group, 868
individuals (12.9%) had a single event between the 2 PSA tests: 659
(75.8%) received a vaccine against COVID-19, and 209 (24.2%)
had a SARS-CoV-2 infection. In addition, 4414 (65.5%), 1448
(21.5%), and 3 (0.04%) individuals had 2, 3, and 4 events, respec-
tively. By definition, none of the individuals in the control group
had an event. 

The baseline characteristics of both groups are presented in
Table 1 . The median period between PSA tests was statistically
significantly longer in the control group compared to the study
group (469 vs. 440 days, P < .0 01). The increase in PSA levels
between the first and second PSA tests was significantly greater in
the study vs. the control group (0.04 ng/dL vs. 0.02 n/dL, P <

.0 01; Table 2 ). A PSA increase of ≥1 ng/dL was observed in 7.3%
and 6% of individuals in the study and control group, respectively
( P < .0 01). A PSA increase of ≥0.35 ng/dL was observed in 20%
and 18.8% of individuals in the study and control group, respec-
tively ( P = .0 28). The RRs for PSA elevation ≥1 ng/dL and ≥0.35
ng/dL were 1.22 (95% CI 1.1, 1.35) and 1.06 (95% CI 1.01, 1.13),
respectively ( Figure 2 ). 

Subgroup analysis showed no statistically significant differences
between PSA elevation in individuals who had a SARS-CoV-2 infec-
tion compared to those who were vaccinated (0.03 ng/dL [IQR -0.1,
0.24] vs. 0.03 ng/dL [IQR -0.12, 0.28], P = .6). 

Among individuals who did not have a SARS-CoV-2 infection,
the increase in PSA was 0.03 ng/dL (-0.12, 0.28), 0.03 ng/dL (-
0.11, 0.23), and 0.09 ng/dL (-0.05, 0.34) after 1, 2, and 3 vaccina-
tion doses, respectively. The increase in PSA after the third vaccine
dose was statistically significantly higher than the increase observed
after 1 and 2 vaccine doses ( P < .0 01, Table 2 ). Among individuals
who had a SARS-CoV-2 infection and/or were vaccinated against
COVID-19, the increase in PSA was 0.03 ng/dL (-0.12, 0.27), 0.03
ng/dL (-0.11, 0.23), and 0.09 ng/dL (-0.06, 0.33) after 1, 2, and 3
ciation with COVID-19 infection and vaccination, Clinical Genitourinary 
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Table 1 Baseline Characteristics of the Study Population 

Study group N = 6733 Control group 
N = 16,286 

P -value ∗

Age, years, median (IQR) 64.6 (59, 69) 65.2 (60, 70) < .0 01 
Baseline PSA, ng/dL median (IQR) 1.09 (0.6, 2) 1.13 (0.6, 2) 0.08 
Number of SARS-CoV-2 events (infection 
and/or vaccination), n (%) 

0 0 16,286 (100) NA 

1 vaccine dose 659 (9.8) NA 

2 vaccine doses 4344 (64.5) 

3 vaccine doses 1405 (20.9) 

1 infection 209 (3.1) 

1 infection & 1 vaccine dose 70 (1) 

1 infection & 2 vaccine doses 43 (0.6) 

1 infection & 3 vaccine doses 3 (0.04) 

Number of days between PSA tests, median 
(IQR) 

440 (323, 583) 469 (405, 564) < .0 01 

Number of days between the event to PSA test, 
n (%) 

≤ 30 d 1743 (26) NA NA 

> 30 d 4990 (74) 

Abbreviations: IQR = interquartile range; NA = not applicable; PSA = prostate-specific antigen 
∗ Mann–Whitney U test 

Table 2 A Comparison of PSA Levels in the Study and Control Groups, and Subgroups Analyses 

Number of 
individuals 

Age, years, 
median (IQR) 

Baseline PSA, 
ng/dL, median 

(IQR) 

Days between 
PSA tests, 

median days 
(IQR) 

PSA change, 
ng/dL median 

(IQR) 

P value for 
PSA change ∗

Overall Study group 6,733 64.6 (59, 69) 1.09 (0.6, 2) 440 (323, 583) 0.04 (-0.1, 0.3) < .0 01 

Control group 16,286 65.2 (60, 70) 1.13 (0.6, 2) 469 (405, 564) 0.02 (-0.1, 0.2) 

Vaccination vs. infection 1 vaccine dose 659 64.2 (58, 70) 1.07 (0.6, 2) 420 (280, 578) 0.03 (-0.12, 0.28) .6 

1 infection 209 62.1 (58, 67) 1.12 (0.55, 2) 467 (336, 601) 0.03 (-0.1, 0.24) 

Number of vaccine doses 
(without an infection) 

1 659 64.2 (58, 70) 1.07 (0.6, 2) 420 (280, 578) 0.03 (-0.12, 0.28) < .001 for 1 & 2 
vaccine doses 
vs. 3 vaccine 
doses 

2 4344 64.6 (59, 70) 1.09 (0.6, 2) 441 (298, 586) 0.03 (-0.11, 0.23) 

3 1405 65 (59, 70) 1.08 (0.6, 2) 441 (360, 574) 0.09 (-0.05, 0.34) 

Number of events 
(infection and/or 
vaccination) 

1 868 63.8 (58, 69) 1.08 (0.6, 2) 433 (301, 582) 0.03 (-0.12, 0.27) < .001 for 1 & 2 
events vs. 3 
events 

2 4413 64.6 (59, 69) 1.09 (0.6, 2) 442 (299, 586) 0.03 (-0.11, 0.23) 

3 1448 65.1 (59, 70) 1.08 (0.6, 2) 441 (360, 576) 0.09 (-0.06, 0.33) 

PSA increase according 
to the interval between an 
event and second PSA 
test 

Event to PSA 
test ≤30 d 

1743 65 (59, 70) 1.11 (0.6, 2.1) 429 (301, 581) 0.04 (-0.1, 0.28) .7 

Event to PSA 
test > 30 d 

4990 64.4 (58, 69) 1.08 (0.6, 2) 445 (328, 583) 0.04 (-0.1, 0.25) 

Event to PSA 
test ≤14 d 

907 64.9 (59, 70) 1.06 (0.6, 2) 426 (308, 580) 0.05 (-0.1, 0.27) .7 

Event to PSA 
test > 14 d 

5826 64.5 (59, 69) 1.09 (0.6, 2) 442 (325, 583) 0.04 (-0.1, 0.26) 

PSA increase according 
to the interval between 
infection and second PSA 
test 

Infection to PSA 
test ≤30 d 

42 63.2 (58, 68) 1.02 (0.5, 2) 447 (310, 616) 0.05 (-0.05, 0.36) .3 

Infection to PSA 
test > 30 d 

283 62.1 (58, 67) 1.11 (0.6, 2) 476 (337, 608) 0.03 (-0.09, 0.26) 

Abbreviations: IQR = interquartile range; PSA = prostate-specific antigen. 
∗ Pearson’s chi-squared. 
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Figure 1 Study flow chart. 

Figure 2 Risk ratios and 95% confidence interval for PSA elevation greater than 1 and 0.35 ng/dL. 
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Table 3 Multivariate Linear Regression Model Predicting PSA Change (ng/ml) in the Whole Study Population (n = 23,019) 

β P value 95% CI 
Age 0.003 .019 0.001-0.006 
Baseline PSA -0.014 .011 -0.024 to -0.003 
Days between PSA tests 0.0003 < .001 0.0001-0.0004 
Number of events 0.043 < .001 0.026-0.06 

Abbreviations: CI = confidence interval; PSA = prostate specific antigen. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

who was in a critical condition due to a SARS-CoV-2 infection and 
events, respectively. The increase in PSA after the third event (SARS-
CoV-2 infection or vaccination), was statistically significantly higher
than the increase observed after 1 and 2 events ( P < .0 01, Table 2 ). 

Temporal changes in PSA levels according to the intervals
between an event (infection/vaccination) and the subsequent PSA
levels are reported in Table 2 . No differences in PSA levels were
found between individuals who were tested for PSA within 30 or 14
days of the event and those who were tested later. 

A multivariate linear regression was performed to examine if age,
baseline PSA level, the interval between PSA tests and the number
of SARS-CoV-2 events (infection or vaccination) predict the change
in PSA levels. The results showed that all 4 independent variables
were significant predictors of the change in PSA levels (F(77, 39
746) = 11.2, P < .0 01, R 

2 = 0.002). The most prominent unstan-
dardized regression coefficient ( β) was the number of events. After
adjusting for age, baseline PSA and the number of days between
PSA tests, each SARS-CoV-2 infection/vaccination event led to an
increase of 0.043 ng/dL in PSA ( Table 3 ). 

Discussion 

Using a dataset of more than 50,000 individuals from an HMO,
we found an association between SARS-CoV-2 infections or vacci-
nations and increased serum PSA levels. Although PSA levels
statistically significantly increased following the third vaccine dose,
compared to PSA levels after the first and second vaccines, the clini-
cal significance of this change has not yet been established. 

In an analysis conducted on a small-sized cohort, Cinislioglu et al.
showed that during an acute symptomatic SARS-CoV-2 infection,
serum PSA levels were higher than those measured 3-6 months
before the infection as well as higher than levels measured 3 months
after the infection. 15 In contrast to this reported transient increase
in PSA, we did not find any differences in PSA levels measured
within 14 or 30 days of the infection and those measured later
( Table 2 ). As Cinislioglu et al. measured PSA levels on the first day
of COVID-19 diagnosis, it is possible that the greater increase in
PSA levels was due to the active infection, which was less noticeable
in our subgroup. Additionally, although they did not find statisti-
cally significant differences between baseline PSA levels and PSA
levels 3 months after a SARS-CoV-2 infection, mean PSA levels 3
months after the infection were actually higher by 0.51 ng/dL than
baseline levels, which is in accordance with our findings. The lack
of statistical power may be attributed to the relatively small sample
size (n = 91) in that study. 15 

The association between SARS-CoV-2 infection and the increase
in PSA levels may be explained by the renin-angiotensin-aldosterone
system (RAAS) and the opposing activity of ACE and ACE2. 16 The
Please cite this article as: Michael Frumer et al, Prostate-specific antigen level asso
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RAAS is a hormonal cascade mainly regulating blood pressure and
cardiovascular function. ACE cleaves angiotensin I into angiotensin
II (Ang-II), subsequently increasing blood pressure. Additionally,
Ang-II receptor activation induces inflammation and fibrogenesis,
and activates vascular and cellular growth mechanisms. 17 ACE2,
is a part of the RAAS protective phase, degrades Ang-II into
angiotensin-(1-7), thereby lowering blood pressure and inducing
anti-fibrotic and anti-inflammatory activity. 18 

ACE2 is a type-I membrane protein 19 expressed in many human
tissues, such as upper bronchial and nasal epithelia, the intestines,
the prostate, and the testes. Some coronaviruses, including SARS-
CoV-2, use ACE2 to enter cells. 20 , 21 The serine protease TMPRSS2
is necessary for priming the SARS-CoV-2 spike protein, and
coexpression of TMPRSS2 and ACE2 is crucial for its cell entry. 3 , 22

SARS-CoV-2 invasion using ACE2 for binding and membrane
fusion, leads to ACE2 loss of function and diminished ACE2 expres-
sion in the cellular membranes of prostate tissue. 23 ACE2 downreg-
ulation leads to Ang-II accumulation, preventing its degradation to
angiotensin-(1-7) levels and accelerating inflammatory processes. 24 

These processes can cause structural deterioration in the prostate,
including basal cell loss, impaired basement membrane integrity,
and damaged luminal structure which is reflected by increased PSA
levels in serum. 25 

The relatively high ACE2 expression levels in male reproduc-
tive organs, suggest that the testes and the prostate are poten-
tially vulnerable to SARS-CoV-2 infection. 26 , 27 However, there is
no clinical evidence thus far that SARS-CoV-2 affects the testes
directly, nor are there reports on clinically relevant acute orchitis or
sexual transmission, and evidence on the presence of SARS-CoV-2
in semen remains scarce. 28 A possible explanation is that despite
high levels of ACE2 expression in testis cells, less than 0.1% of
them coexpress both ACE2 and TMPRSS2, decreasing the likeli-
hood of the virus to enter these cells. 29 Similarly, 0.3% of all prostate
epithelial cells express ACE2, 18.6% express TMPRSS2, and less
than 0.1% coexpress ACE2 and TMPRSS2. 4 , 30 Our findings also
disprove extensive prostate damage. The absolute risk increase for
PSA elevation ≥1 ng/dL and ≥0.35 n/dL were only 1.3% and
1.2%, respectively, which may correspond with low coexpression of
ACE2 and TMPRSS2. 

Another possible mechanism underlying prostate damage follow-
ing SARS-CoV-2 infection may be related to the virus’ well-
established systemic procoagulant effect, which affects many organs
and is one of the leading causes for multiple organ dysfunction and
death. 31 The first report of prostate involvement in this context was
published by Duarte et al. 32 . They described a 71-year-old patient
Clinical Genitourinary Cancer 2023 5 
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6 Cli
presented with acute urinary retention. His histological examination
showed thrombi in small vessels and extensive ischemic prostatic
infarction. While this report did not provide data regarding changes
in PSA levels, it is reasonable to assume that these processes involve
prostatic tissue destruction and increased PSA levels. 

To the best of our knowledge, this is the first study to examine
the association between the COVID-19 vaccine and changes in
PSA levels. Vaccination against COVID-19 resulted in a statis-
tically significant increase in PSA levels, with the third dose
having a notable impact. Two large studies on the safety of the
BNT162b2 vaccine have reported increased organ-specific inflam-
mation, however, prostatitis was not mentioned in either one of
them. 5 , 6 These studies have also reported increased risk (RR = 1.6)
for coagulation disorder, including immune thrombocytopenia
and disseminated intravascular coagulation, 6 which could explain
prostate tissue damage as described above. The higher impact
observed following the third vaccine dose is due to its greater reacto-
genicity and clinical effectiveness compared to the 2 primary vaccine
doses and is consistent with reports in the literature. 33 , 34 Notably,
individuals who had no seroconversion after 2 doses, presented
detectable anti-SARS-CoV-2 IgG after a third dose. 35 This height-
ened immune response may include subclinical prostatitis or coagu-
lation disorders, and could result in prostate tissue damage. 

The limitations of this study include its retrospective nature.
Although the medical records included in the study are extremely
accurate with regard to the number and timing of the vaccine doses,
cases of SARS-CoV-2 infection, especially asymptomatic infections,
may not have been documented. To limit such cases in our analy-
sis, the data cut-off date was before the spread of the SARS-CoV-2
Omicron variant, due to its high contagiousness and the utiliza-
tion of home diagnosis kits became very widespread and may
have contributed to undocumented infection events. Despite these
limitations, using a large dataset we were able to provide novel
data about the association between vaccination against COVID-19,
SARS-CoV-2 infection and PSA dynamics. 

Conclusions 

It appears that the prostate is not a susceptible organ for SARS-
CoV-2 infection in most individuals. SARS-CoV-2 infection and
vaccinations are associated with a slight elevation in PSA levels and
its clinical significance is yet to be defined. Thus, cases showing
a significant increase in PSA must be investigated and cannot be
dismissed as secondary to SARS-CoV-2 infection or vaccination. 

Clinical Practice Points 
Prostate-specific antigen (PSA) level is the most frequently used
screening tool for early detection of prostate cancer. 
The associations between SARS-CoV-2 infection, vaccination and
total serum PSA levels in men undergoing screening for prostate
cancer are unknown. 
One small-size cohort showed that serum PSA level during an
acute symptomatic SARS-CoV-2 infection is both higher than
PSA levels measured 3 to 6 months before the infection and PSA
measured 3 months after the infection. 
nical Genitourinary Cancer 2023 
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Using a dataset of more than 50,000 individuals from a health
maintenance organization, we found an association between
SARS-CoV-2 infection or vaccination and serum PSA elevation. 
While this elevation increases with the number of events, its clini-
cal significance appears to be minimal. Any case of significant
PSA elevation requires investigation and cannot be dismissed as
secondary to SARS-CoV-2 infection or vaccination. 
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