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Objectives: To assess the effect of cernitin pollen extract on serum prostate-specific

antigen level prostate biopsy candidates, and to develop an ideal protocol to avoid an

unnecessary biopsy procedure.

Methods: A total of 61 patients were administrated cernitin pollen extract tablets (two

tablets t.i.d.) for 30 days, and then underwent a prostate biopsy with ≥12 systematic

and targeted biopsy cores obtained. Serum prostate-specific antigen levels were

examined before and after administration of the pollen extract, and the change in serum

prostate-specific antigen and the rate of change were analyzed in relation to negative

and positive biopsy results for cancer.

Results: The mean change in serum prostate-specific antigen and rate of change after

administration of cernitin pollen extract in all patients were �0.6 � 1.4 ng/mL and

�7.6 � 16.1%, respectively, which were significantly different from the baseline values

(P = 0.0003 and P = 0.0005, respectively). When prostate-specific antigen change values

and rates were compared between patients negative and positive for cancer, a

significant difference between those groups was observed (P = 0.04 and P = 0.03,

respectively).

Conclusions: The present study is the first to show that an ideal protocol using

cernitin pollen extract has the potential to avoid an unnecessary prostate biopsy

procedure in patients with elevated prostate-specific antigen, possibly caused by

inflammation. Additional studies with greater numbers of participants are required to

confirm our findings and develop an ideal protocol.

Key words: cernitin pollen extract, chronic prostatitis, prostate biopsy, prostate

cancer, prostate-specific antigen.

Introduction

A prostate biopsy is an indispensable procedure for the diagnosis of prostate cancer. Although
a high serum PSA level indicates the possibility of prostate cancer, it has a low positive pre-
dictive rate of approximately 25% in patients with a standard or higher PSA level,1,2 while
various complications can occur from a biopsy procedure, such as severe bleeding, urinary
irritability and febrile infection.3 Therefore, it is important to select candidates with high
specificity for detection of prostate cancer in order to avoid an unnecessary procedure.

Chronic inflammation in the prostate can cause a rise in serum PSA level, and it has been
reported that it is possible to avoid an unnecessary biopsy in such patients by giving an
administration of fluoroquinolone for 2–4 weeks to reduce that level.4–7 However, long-term
administration of antibiotics given to prostate biopsy candidates is disadvantageous from the
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standpoint of collateral damage, as well as medical eco-
nomics. Thus, such antimicrobial use is not recommended as
a routine procedure.

In the European Association of Urology guidelines, phy-
totherapy including cernitin pollen extract (Cernilton�) is rec-
ommended for patients with inflammatory prostate pain
syndrome,8 with no known reports of severe adverse events
associated with its administration.9–11 If such a non-antimi-
crobial drug can effectively reduce serum PSA in prostate
biopsy candidates with chronic inflammation of the prostate,
an optimal method including that could be developed for
avoidance of an unnecessary biopsy. To assess the effect of
cernitin pollen extract on serum PSA, we administered it
orally to prostate biopsy candidates for 30 days before carry-
ing out a prostate biopsy procedure, then prospectively inves-
tigated the relationship between reduction in serum PSA level
and prostate biopsy outcome.

Methods

The present prospective multicenter study was carried out at
six institutions from January 2014 to December 2016.
Patients with high serum PSA and scheduled for a prostate
biopsy were recruited, with voluntary written informed con-
sent obtained from each prior to enrollment. Enrolled patients
were administrated cernitin pollen extract tablets (two tablets
t.i.d.) for 30 days, then underwent a transperineal or transrec-
tal prostate biopsy procedure, with ≥12 random and targeted
cores obtained. Serum PSA level was examined before and
after administration of the extract. Inclusion criteria were: (i)
men aged ≥40 years; (ii) initial biopsy; (iii) serum PSA level
between 4 and 20 ng/mL; and (iv) negative digital rectal
examination findings. Exclusion criteria included: (i) geni-
tourinary tract infection within 3 months; (ii) presently suffer-
ing from another malignancy; (iii) indwelling urethral or
ureteral catheter; (iv) post-void residual urine volume
≥100 mL; (v) antimicrobial use within 3 months; and (vi) use
of drugs within the previous 1 year that might affect the
serum PSA level, such as cernitin pollen extract, 5 alpha-
reductase inhibitor, chlormadinone acetate and allylestrenol.
The inclusion and exclusion criteria used are shown in
Table 1.

The primary aim of the present study was to examine the
change in serum PSA level after administration of cernitin
pollen extract in patients shown to be positive or negative for
cancer in prostate biopsy findings. Although imaging results
were not considered because of the enrollment criteria, PSA
change was also analyzed in association with positive and
negative MRI findings in some patients. In addition, we
assessed NIH-CPSI and IPSS scores before and after oral
administration of cernitin pollen extract to compare between
patients found positive and those found negative for cancer in
the prostate biopsy results. Using histological findings, we
also investigated the grade of inflammation in prostatic tissue
(1: mild, 2: moderate, 3: severe) according to the classification
proposed by Nickel et al.,12 and then compared between sub-
groups divided by positivity for cancer and change in PSA.

The present study was approved by the ethics committee
of each participating institution, including Hyogo College of

Medicine (approval #1610), and has been registered in the
University Hospital Medical Information Network (UMIN)
Clinical Trials Registry (UMIN ID: UMIN000017593).

Statistical analysis

Comparisons between groups and associations between cate-
gorical variables were analyzed by a Wilcoxon signed-rank
test and Mann–Whitney U-test. P-values <0.05 were consid-
ered to be significant.

Results

Of the 78 patients recruited, 17 were excluded (nine repeat
biopsy, two PSA >20 ng/mL, two no PSA examination after
administration of cernitin pollen extract, one insufficient
administration of cernitin pollen extract, one positive digital
rectal examination, one taking dutasteride, one unknown
hematopyuria), thus 61 were enrolled and subjected to the
present analyses (Fig. 1). Patient background information is
shown in Table 2. Of the 61 analyzed, 25 (41.0%) were posi-
tive and 36 (59.0%) were negative for cancer in prostate
biopsy findings. Among those negative for cancer, one under-
went a repeated biopsy, though no cancer was detected in
any during the follow-up period (median 29.4 months, range
19–43 months) after the prostate biopsy procedure. The
change in serum PSA level and rate of change after adminis-
tration of cernitin pollen extract in all patients were
�0.6 � 1.4 ng/mL and �7.6 � 16.1%, respectively, which
were significantly different (P = 0.0003 and P = 0.0005,
respectively) as compared with before administration (Fig. 2).
As for patients negative for cancer in prostate biopsy findings
(n = 36), those values were �0.9 � 1.7 ng/mL and
�10.5 � 17.6%, respectively, with each showing a signifi-
cant difference (P = 0.001 and P = 0.001, respectively). In
contrast, for patients positive for cancer (n = 25), the differ-
ence in those values between before and after administration
(�0.3 � 1.0 ng/mL and �3.7 � 13.0%, respectively) were
not significantly different (P = 0.08 and P = 0.17, respec-
tively; Table 3). When the change in PSA level and rate of
change were compared between patients negative and positive

Table 1 Inclusion and exclusion criteria

Inclusion criteria

Age ≥40 years

Initial biopsy

PSA 4–20 ng/mL

Negative DRE

Exclusion criteria

Genitourinary tract infection within 3 months

Other malignancy

Indwelling urethral or ureteral catheter

PVR ≥100 mL

Antimicrobial use within 3 months

Use of drug within 1 year that might affect serum PSA level, such as

cernitin pollen extract, 5a-reductase inhibitor, chlormadinone acetate,

allylestrenol
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for cancer, significant differences were observed (P = 0.04
and P = 0.03, respectively; Fig. 3).

We also analyzed the group of patients who had negative
findings in MRI carried out before undergoing the prostate
biopsy procedure (n = 27). In a comparison between those
patients shown negative and positive for cancer in the biopsy
findings, the change in PSA level and rate of change were
again significantly different (P = 0.02 and P = 0.04, respec-
tively; Fig. 4a). In contrast, in patients with positive findings
shown by MRI before the prostate biopsy (n = 32), there
were no significant differences for those values between
patients negative and positive for cancer in prostate biopsy
results (P = 0.18 and P = 0.15, respectively; Fig. 4b).

Among the 61 patients analyzed, 44 showed a decline in
PSA level, of whom 16 (36.4%) were positive for cancer in
prostate biopsy results. In contrast, 17 showed an elevation of
PSA level, of whom nine (52.9%) had positive biopsy results.
Of the 20 patients with a PSA decline of ≥1 ng/mL from the
baseline measurement, five (25.0%) had cancer detected in
the prostate biopsy examination, whereas only one (14.3%)
of seven with a decline of ≥2 ng/mL had cancer detected by
prostate biopsy results. Four patients had a decline of ≥3
ng/mL and none had cancer detected (Fig. 5). There was no
correlation between Gleason sum score and PSA decline.

The mean values for NIH-CPSI total, pain, urinary and
quality of life domain scores at baseline were 8.3 � 5.8,
1.6 � 2.9, 2.5 � 2.2 and 4.2 � 2.7, respectively, whereas
those after administration of cernitin pollen extract were
8.8 � 5.8, 1.4 � 2.2, 2.9 � 2.4 and 4.5 � 3.1, respectively,
which were not significantly different from the baseline values
(P = 0.32, 0.93, 0.08 and 0.30, respectively). Furthermore,
the mean IPSS total, voiding symptom, storage symptom and
quality of life scores at baseline were 10.6 � 7.4, 6.3 � 5.3,
4.2 � 3.0 and 3.0 � 1.5, respectively, whereas those were
9.6 � 5.9, 5.6 � 4.3, 4.0 � 2.8 and 2.8 � 1.6, respectively,
after receiving the cernitin pollen extract, with no significant
differences seen between before and after administration
(P = 0.11, 0.08, 0.89 and 0.19, respectively).

Prostate biopsy specimens from 60 of the 61 patients were
examined to determine the inflammatory infiltrate grade.
There was no significant difference found between patients
negative (n = 35) and positive for cancer (n = 25; 2.1 � 0.8
vs 1.9 � 0.9; P = 0.23), or between patients with (n = 43)
and without (n = 17) a decline in PSA level (2.0 � 0.8 vs
1.9 � 1.0; P = 0.61).

Discussion

A prostatic biopsy procedure is indispensable for detection of
prostate cancer, though it might be accompanied by compli-
cations. In addition, with the recent increase in resistant bac-
teria, fatal infective complications including bacteremia after
such a procedure have been reported.13,14 Therefore, in order
to select proper candidate patients for a prostate biopsy, PSA-
related parameters, such as free/total PSA ratio,15 PSA veloc-
ity16 and PSA density,17 have been proposed as useful,
though each is considered insufficient in regard to specificity.

The level of PSA in serum can rise from inflammation of
the prostate caused by conditions other than cancer, with his-
tological chronic inflammation reported to be present in the
prostate gland in 29.9–77.6% of patients with benign pro-
static hypertrophy.18–20 Also, several studies have reported
that an unnecessary prostate biopsy procedure can be avoided
when a decline in serum PSA level is observed after adminis-
tration of fluoroquinolone for 2–4 weeks in candidates for the
procedure.4–7 In contrast, others found no such effect from
antimicrobial administration in their patients with a PSA level
considered to be in the so-called gray zone.21–23 Furthermore,
quinolone-resistant Escherichia coli bacterial infection
induced by a long-term administration of fluoroquinolone has
been reported to be a risk factor for sepsis after a prostate
biopsy, indicating that antimicrobials should not be routinely
administered to candidates for that procedure.24,25

Cernitin pollen extract is considered to be therapeutically
effective for chronic prostatitis.8 In an in vitro study that
included basal experiments, that extract induced apoptosis of
inflammatory cells and significantly suppressed interstitial
hyperplasia, as compared with the control group,26 whereas
another reported that it suppressed inflammatory cytokines,
such as interleukin-6 and tumor necrosis factor-a.27 With this
background in mind, we carried out the present prospective
study to assess the influence of cernitin pollen extract, a non-
antimicrobial agent, on serum PSA level in prostate biopsy
candidates for development of a protocol useful to avoid an
unnecessary biopsy procedure.

In the present 61 patients, serum PSA was decreased from
the baseline in 44 (72.1%) after administration of cernitin
pollen extract, while previous studies have reported declines
in serum PSA levels ranging from 59.6–80.3% with the use
of antimicrobials.4,6,7,21 Furthermore, the mean change in
serum PSA level from the baseline for all of our patients was
�0.6 � 1.4 ng/mL, with similar findings (�0.68 to
�2.97 ng/mL) reported after antimicrobial administra-
tion.5,7,21,23

All patients (n = 78)

Subjects analyzed (n = 61)

• Repeat biopsy (9) 
• PSA >20 ng/mL (2) 

• Insufficient administration of Cernitin pollen extract (1)
• Positive DRE (1)
• Taking dutasteride (1)

Excluded (n = 17)

• Unknown hematopyuria status (1)

• No PSA examination after administration of Cernitin
  pollen extract (2)

Fig. 1 Flowchart of patient selection in the present study.

Table 2 Background of patients

Characteristics Mean � SD Range

Age (years) 67.8 � 7.1 42–80

PSA (ng/mL) 8.0 � 3.6 4.1–19.4

Prostate volume (mL) 35.9 � 19.8 8–121.4

IPSS 10.6 � 7.4 0–29

NIH-CPSI 8.3 � 5.8 0–21
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An important finding in the present study is that the
change in serum PSA level was significantly greater in
patients shown negative for cancer based on biopsy results as

compared with those shown positive. Also, in patients who
had negative MRI findings before the prostate biopsy, the
changes in PSA level and rate were significantly different
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Baseline After
P = 0.0003 P = 0.0005

Wilcoxon signed-rank test

–0.6±1.4 ng/mL –7.6±16.1%
Fig. 2 PSA level change and rate of change

after administration of cernitin pollen extract in all

patients.

Table 3 Change in PSA level and rate of change after administration of cernitin pollen extract in association with prostate biopsy result

Result of biopsy

Administration of cernitin pollen extract
Change

P

Rate of change

PBefore (ng/mL) After (ng/mL) (ng/mL) (%)

Cancer negative 7.8 � 3.3 (4.1–18.7) 6.9 � 3.1 (3.7–18.5) �0.9 � 1.7 0.001 �10.5 � 17.6 0.001

Cancer positive 8.2 � 3.9 (4.6–19.4) 7.9 � 4.1 (3.8–18.7) �0.3 � 1.0 0.08 �3.7 � 13.0 0.17

Wilcoxon signed-rank test.

PSA change Rate of PSA change

–0.9±1.7 –0.3±1.0 –3.7±13.0–10.5±17.6

P = 0.04 P = 0.03

Mann-Whitney U test

Cancer negative
(n = 36)

Cancer positive
(n = 25)

Cancer negative
(n = 36)

Cancer positive
(n = 25)
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Fig. 3 PSA level change and rate of change

after administration of cernitin pollen extract in

patients negative (blue rectangle) and positive

(red rectangle) for cancer in prostate biopsy

findings.
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between those shown negative and positive for cancer by the
biopsy examination, whereas no such difference was
observed for patients with positive MRI findings. These
results suggest that the present protocol is more useful for
patients with negative MRI findings.

Of the 61 patients, 44 had a decline in PSA level after
administration of cernitin pollen extract, of whom 16 (36.4%)
were positive for cancer in prostate biopsy findings. When
we divided those with reduced PSA level into groups with a
decline of 1–2, 2–3 and >3 ng/mL from the baseline, cancer
was detected in 25%, 14.3% and 0%, respectively, by the
prostate biopsy examination, suggesting that a larger decline
in that value predicts a higher possibility of negative for can-
cer. In area under the curve analysis, when the cut-off value

was set at 2 ng/mL of PSA decline, the area under the curve
was 0.625 (P = 0.126) with a sensitivity of 85.7% and speci-
ficity of 44.4%, though a greater number of patients would
be required to determine the optimal cut-off value (Fig. 6).

Although a high serum PSA level indicates the possibility
of prostate cancer, it has a low positive predictive rate of
approximately 25% in patients with a standard or higher PSA
level,1,2 as Carroll et al. reported that the detection rate of
prostate cancer is 30–35% and >67% in patients with a PSA
level of 4–10 ng/mL and ≥10 ng/mL, respectively.28 We also
generally believe that a biopsy is necessary for patients with a
PSA level of ≥10 ng/mL, we consider postponement of the
procedure when the PSA level declines into the gray zone
after administration of cernitin pollen extract in patients

ng/mL
4

3

2

1

0

–1

–2

–3

–4

–5

–6

–7

4

3

2

1

0

–1

–2

–3

–4

–5

–6

–7

%
40

30

20

10

0

–10

–20

–30

–40

–50

%

40

30

20

10

0

–10

–20

–30

–40

–50

PSA change Rate of PSA change

Patients with negative MRI findings

ng/mL PSA change Rate of PSA change

Patients with positive MRI findings

–1.0±1.7 –0.2±0.9 –12.4±15.3 –2.4±12.9

–0.8±1.7 –0.3±1.0 –9.3±19.1 –4.5±13.4

Mann-Whitney U test

Cancer negative
(n = 17)

Cancer positive
(n = 10)

Cancer negative
(n = 17)

Cancer positive
(n = 10)

Cancer negative
(n = 17)

Cancer positive
(n = 15)

Cancer negative
(n = 17)
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Fig. 4 PSA level change and rate of change

after administration of cernitin pollen extract in

patients found negative and positive for cancer in

prostrate biopsy findings. (a) Negative in MRI

findings. (b) Positive in MRI findings (blue

rectangle: negative for cancer in prostate biopsy

findings, red rectangle: positive for cancer in

prostate biopsy findings).
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without positive findings shown in a digital rectal examination
and by MRI. We believe that such patients are also good can-
didates for the present protocol. In the present study, of the 12
patients with a baseline PSA level of ≥10 ng/mL, three had a
PSA decrease of at least 2 ng/mL by administration of cernitin
pollen extract and cancer was found in none of those.

Wagenlehner et al. reported that a 12-week administration
of cernitin pollen extract in chronic prostatitis/chronic pelvic
pain syndrome patients significantly reduced NIH-CPSI total
and pain domain scores as compared with a placebo (�8.72
vs �4.77, P = 0.0003; and �4.93 vs �2.79, P = 0.0009;

respectively).9 Although we examined changes in CPSI
scores before and after administration of that extract, no sig-
nificant difference was observed, possibly because our
patients were candidates for a prostate biopsy procedure, and
not suffering from chronic prostatitis or pelvic pain syn-
drome. Other reports have noted that IPSS was significantly
decreased in chronic prostatitis/chronic pelvic pain syndrome
patients after a 3-month administration of cernitin pollen
extract.9,29 Again, no such finding was obtained in the pre-
sent study, possibly for the same reason noted above.

We also compared the inflammatory infiltrate grade of pro-
static tissues between patients negative and positive for cancer,
as well as between patients with and without a decline in PSA
level. Although we speculated that the grade of inflammation
would be higher in patients negative for cancer or with higher
PSA levels, no significant difference was found between those
subgroups, possibly because we investigated prostatic tissue
inflammation only after histological modification by adminis-
tration of cernitin pollen extract. A future study is required to
examine the correlation between PSA change and change of
inflammation of prostatic tissue shown by histological grade
before and after administration of this pollen extract.

The present findings are limited by the low number of
patients and lack of randomization, thus a randomized con-
trolled trial with a greater number of patients is required to
develop a nomogram for the prediction of prostate cancer
with use of the present protocol.

This is the first report of the use of cernitin pollen extract
as part of a possible ideal protocol to avoid an unnecessary
prostate biopsy procedure in patients with high PSA levels,
possibly caused by inflammation. In the present preliminary
study, the extract was administered for only 30 days before
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carrying out a prostate biopsy, because it would be unethical
for those with a high PSA level to be asked to wait for a
longer period, even though a longer administration period
might be more effective.
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