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Abstract: We investigated changes in symptoms and quality of life (QoL) in men with moderate-
to-severe lower urinary tract symptoms associated with benign prostatic hyperplasia (LUTS/BPH)
receiving the hexanic extract of Serenoa repens (HESr) and compared results with a matched group on
watchful waiting (WW). Data was from a real-world, open-label, prospective, multicenter study. This
sub-group analysis included patients with moderate-to-severe symptoms receiving either the HESr
320 mg/daily for six months (HESr) or who remained untreated for LUTS/BPH (WW). Changes
in urinary symptoms and QoL were measured by IPSS and BII questionnaires. Two statistical
approaches (iterative matching and propensity score pairing) were used to maximize between-group
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comparability at baseline. Tolerability was assessed in the HESr group. After iterative matching, data
for analysis was available for 783 patients (102 WW, 681 HESr). IPSS scores improved by a mean (SD)
of 3.8 (4.4) points in the HESr group and by 2.2 (4.5) points in the WW group (p = 0.002). Changes
in BII score were 1.8 (2.4) points and 1.0 (2.2) points, respectively (p < 0.001). Three patients (0.9%)
treated with the HESr reported mild adverse effects. Moderate-severe LUTS/BPH patients treated
for six months with the HESr showed greater improvements in symptoms and QoL than matched
patients on WW, with a very low rate of adverse effects.

Keywords: moderate-severe LUTS; BPH; hexanic extract of Serenoa repens; watchful waiting; quality
of life; sexual function; tolerability; adverse effects

1. Introduction

Lower urinary tract symptoms associated with benign prostatic hyperplasia (LUTS/BPH)
are very common in men aged >40 years [1,2]. The presence of such symptoms negatively
impacts patients’” quality of life [3,4], as well as the lives of patients” partners, who have
been shown to suffer sleep problems and increased anxiety deriving from their partners’
LUTS, among other effects [2,5].

Several medical treatments are available to manage patients with LUTS/BPH. Alpha-
adrenergic blockers (AB), 5-alpha-reductase inhibitors (5ARI), 5-phosphodiesterase in-
hibitors, antimuscarinic drugs, beta-3 agonists are used to relieve LUTS, though several of
them can also negatively affect sexual function and/or are associated with dizziness [1,6].
Phytotherapy compounds, which form a heterogeneous group that includes extracts from
plants such as Serenoa repens, Pygeum africanum, Urtica dioica, Cucurbita pepo and others,
are also commonly used to treat LUTS/BPH [1]. The hexanic extract of S. repens (HESr)
in particular has been shown to be as effective as AB [7-11] and 6-month treatment with
5ARI [8,9] in improving symptoms and QOL in men with LUTS/BPH, but without their
negative side effects, as recently recognized in the EAU Guidelines. It is frequently admin-
istered to patients with mild or moderate LUTS/BPH who wish to avoid adverse events
which may be associated with other medical treatments, especially those related to sexual
function [1].

Watchful waiting (WW) is an acceptable management approach for men with mild-
to-moderate non-bothersome LUTS as only a relatively small proportion progress to AUR
or show complications [1]. In patients with moderate-severe LUTS/BPH included in
the placebo arm of the MTOPS study [12], the cumulative incidence of overall clinical
progression was reported as being 17% over 4 years. Symptom worsening was the main
progression event, with a cumulative incidence of 14% over that period [13].

Clearly, one advantage of WW is that it avoids the side effects associated with treat-
ments such as AB and 5ARIs, or interactions with drugs used to treat concurrent diseases.
This is important, given that it has been shown that men undergoing medical treatment
for LUTS/BPH consistently prefer treatment options with a low risk of adverse events; a
recent study reported that 93% prefer a treatment with no sexual side effects [14]. In that
regard, the HESr has been shown to improve symptoms and QoL in BPH patients with
minimal side effects which do not impact sexual function [1,7,8,15].

Given that some patients who visit the urologist with bothersome symptoms decide
to remain on WW, possibly due to concerns about the adverse effects of treatments [14],
or potential drug interactions, it is of interest to evaluate how the HESr compares to WW
in terms of change in symptoms and QoL, and whether additional benefits are associated
with any impact on sexual function or severe AEs. To date, there are no published studies
reporting a comparison of the HESr vs. WW, with adequate follow-up specifically focusing
on QoL.

The objective of the present study was therefore to investigate whether 6 months of
treatment with the HESr in men with moderate-or-severe LUTS/BPH can improve their
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QoL and symptoms without negatively affecting sexual function, and to compare the
outcomes with those of a matched group on WW.

2. Materials and Methods
2.1. Patients and Study Design

Data for this analysis was from the QUALIPROST study [16] (ISRCTN11815680), a
longitudinal, prospective, non-interventional, multicenter, 6-month follow-up study to
evaluate change in symptoms and QoL in patients with moderate to severe LUTS/BPH
(baseline IPSS score >8 points) managed in a urological setting. The study conformed to the
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guide-
lines (http:/ /www.strobe-statement.org/; accessed on 2 October 2021) and is described
in detail in Alcaraz A et al. [16]. Patients were excluded from QUALIPROST if they had
received medical treatment for BPH in the 6 months prior to inclusion, if they had received
any drug treatment with a known effect on BPH symptoms (i.e., diuretics, antihistamines,
or tricyclic antidepressants) at any time in the 4 weeks prior to inclusion, if they had other
urinary disorders, or if they had previously undergone surgery of the lower urinary tract.
As QUALIPROST was a real-world study of patient management, investigators could
prescribe any of the commercially available treatments according to their usual practice.
Participating clinicians could also recommend WW if considered clinically appropriate, or
if preferred by the patient. Informed consent was obtained individually from all patients
included in the study.

Data for the present sub-analysis was from men >40 years with LUTS/BPH and an
IPSS score >8 who were treated with the HESr (Permixon® or Sereprostat® at a recom-
mended dose of 320 mg/day) throughout the 6-month follow-up or who remained on WW
over the same period.

2.2. Study Variables

Key endpoints in the QUALIPROST study were change in the mean score on the
International Prostate Symptom Score (IPSS) and in the impact on QoL assessed using the
Benign Prostatic Hyperplasia Impact Index (BII).

The IPSS includes 8 questions, seven of which assess symptoms of LUTS/BPH, while
the eighth assesses QoL associated with the condition. The symptom items assess prob-
lems with both storage (urgency, frequency, nocturia) and voiding (incomplete emptying,
intermittency, weak stream, and straining to void). The overall score on the IPSS ranges
from 0 to 35 for the symptom items, with a higher score indicating more severe symptomes,
and from 0 to 5 for the QoL item (item 8). Separate sub-scores can also be calculated for
the storage and voiding symptoms. An improvement of >3 points on IPSS items 1-7 is
considered clinically relevant [17].

The BIl is a self-administered questionnaire consisting of 4 questions measuring the
impact of urinary symptoms on physical discomfort, worries about health, symptom bother,
and interference with usual activities during the past month [18]. Items are answered using
a Likert scale, with 4 or 5 response options per item and scores range from 0 (best QoL) to
13 (worst QoL). An improvement of >0.4 points on the BII score is considered clinically
relevant [17].

Both the BII and the IPSS were self-completed by patients at baseline and at the
6-month follow-up visit.

Sociodemographic data collected at baseline included age, as well as weight and height,
which were used to calculate body mass index (BMI). Clinical data collected included date
of onset of urinary symptoms, year of LUTS/BPH diagnosis, IPSS score, results from
diagnostic tests (digital rectal exam, prostate volume, Qmax, urine analysis, serum analysis,
PSA), treatment received, and information on co-morbidities and their treatment. Adverse
effects potentially associated with treatment were recorded with study-specific questions
at follow-up.
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Treatment compliance was assessed in the HESr group using the validated Spanish
version of the Haynes—Sackett questionnaire [19] which asks about: (a) patients’ difficulty
taking the medication, and (b) the number of tablets they have taken in the previous month.
Patients taking between 80% and 100% of the prescribed dose are considered to show
good adherence.

2.3. Statistical Methods

To optimize comparability between the HESr and WW patients, the two groups were
matched using two different methods. In the first one, an iterative matching procedure was
used to ensure they were comparable at an aggregate level in terms of baseline IPSS and
BII scores, maximum urinary flow (Qmax), prostate-specific antigen (PSA), and prostate
volume. Patients were removed one by one from the HESr or WW group and the two
groups were continually compared using ¢-tests until there were no statistically significant
differences (p > 0.10) between them on any of the relevant baseline characteristics. To
determine the success of the matching procedure, pre- and post-matching baseline between-
group differences on the IPSS and BII total scores, the IPSS voiding and storage sub-scores,
and IPSS item 7 (nocturia) were assessed using Student’s t-test for the overall sample,
and for sub-groups defined by severity. The second method was a propensity score
matching procedure, in which each patient in the HESr group was paired with a patient
from the WW group with a similar likelihood of receiving HESr estimated using logistic
regression and including the same baseline characteristics used in the iterative procedure
as independent variables.

Change over time within the different treatment groups and between-group differences
in the size of change on the IPSS and BII were assessed using paired t-tests or independent
samples t-test, respectively. Outcomes on the IPSS storage and voiding sub-scores were
also analyzed and compared between groups.

With the selected sample size of 102 controls and 680 treated patients, the study had
a power of 80% to detect a 6-month minus baseline IPSS difference of at least 1.35 units,
assuming a type I error of 5% and a standard deviation of 4.5 units for the between-group
difference in change scores.

Quality of life (BII) analyses were performed for the samples as a whole and for two
sub-groups defined by baseline severity, i.e., a moderate group with a baseline IPSS score
of 8-13 and a more severe group with a baseline IPSS score of >14 points.

Adverse events in the HESr group were analyzed in terms of frequencies and proportions.

In all comparisons, results were considered statistically significant at p < 0.05. Statistical
analyses were carried out using R 4.1.1 statistical software (https://www.r-project.org;
accessed on 2 October 2021).

3. Results
3.1. Iterative Matching Sample

After iterative matching, data was available for analysis from a total of 783 patients
(681 HESr, 102 WW) (Figure 1). Table 1 shows the sociodemographic and clinical charac-
teristics for the HESr and WW groups at baseline. After the matching process, there were
no statistically significant differences between the two groups on any of the parameters
analyzed. In the HESr group, 37.7% of the patients (n = 224) at baseline had a prostate
volume > 40 cm?® and a PSA > 1.5 ng/mL compared to 43.5% (1 = 40) in the WW group
(p = 0.346) (Table S1) showing the percentage of patients with risk of progression in each
group. The percentage of patients with severe LUTS/BPH was 14.7% and 17.2% in the WW
and HESr groups, respectively. Rates of concomitant diseases at baseline were similar in
the groups, with hypertension and dyslipidemia being the most prevalent (Table S2).
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Figure 1. Study flow-chart (iterative matching sample). HESr: hexanic extract of Serenoa repens; WW:

watchful waiting.

Table 1. Patient baseline characteristics by study group (iterative matching sample).

HESr WW
p Value
N Mean (SD) N Men (SD)
Age, years 610 61.7 (9.1) 74 61.9 (9.4) 0.868
BMI, Kg/m? 604 26.5(2.9) 72 26.3 (2.5) 0.647
PSS 681 15.2 (5.0) 102 14.4 (4.5) 0.114
IPSS voiding subscore 681 8.6 (3.2) 102 8.2 (3.1) 0.208
IPSS storage subscore 681 6.6 (2.4) 102 6.2 (2.0) 0.117
BIL 681 6.0 (2.6) 102 5.7 (2.5) 0.237
Time since diagnosis, years 608 1.1 (2.6) 74 1.4 (2.7) 0.402
Qmx, mL/s 338 13.9 (3.9) 50 13.7 (3.6) 0.701
Prostate volume, cc 584 43.3 (15.8) 91 46.2 (15.9) 0.107
PSA, ng/mL 630 2.1(1.3) 98 2.1(1.3) 0.840

HESr: hexanic extract of Serenoa repens; WW: watchful waiting; BMI: body mass index; IPSS: International Prostate
Symptom Score; BII: Benign Prostatic Hyperplasia Impact Index; Qmax: maximum urinary flow rate; PSA:

prostate-specific antigen.

Table 2 shows the change in symptoms and QoL for the HESr and WW groups after
six months of follow-up. The IPSS improvement was larger in the HESr group with a mean
(SD) improvement of 3.8 (4.4) compared to 2.2 (4.5) in the WW group (p = 0.002). The
changes correspond to a mean percentage improvement on the IPSS of 25% in the HESr
group versus a change of 15.3% in the WW group. Symptom relief on the IPSS voiding and
storage sub-scores were also showed a statistically significant improvement greater in the
HESr group compared to patients in WW (p < 0.05). Mean change on the IPSS together
with 95% Cl is shown in Figure 2 for the two study groups.
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Table 2. Improvements from baseline to 6-month follow-up in symptoms and quality of life (iterative
matching sample).

HESr WW
p Value
N Mean (SD) % * N Mean (SD) %o *
IPSS total 634 3.8(44) 25.0 91 2.2 (45) 15.3 0.002
IPSS voiding subscore 634 2.1(2.9) 244 91 1.0 (2.8) 12.2 0.001
IPSS storage subscore 634 1.7 (2.1) 25.8 91 1.2 (2.1) 19.4 0.039
BII total 632 1.8 (2.4) 30.0 91 1.0 (2.2) 17.5 <0.001
Physical discomfort 631 0.4 (0.8) 26.7 91 0.3 (0.8) 20.0 0.119
Worry about the health 631 0.5 (0.9) 31.3 91 0.3 (0.7) 18.8 0.002
Bothered with urination 631 0.4 (0.8) 28.6 91 0.2 (0.7) 154 0.015
Daily activity limitation 631 0.5 (0.8) 35.7 91 0.2 (0.8) 154 0.002

HESr: hexanic extract of Serenoa repens; WW: watchful waiting; IPSS: International Prostate Symptom Score; BII:
Benign Prostatic Hyperplasia Impact Index; * Percentage of improvement over initial values.

4 p=0.002 ——

ERNETTIITITIINNNE RN Y .
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@
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c 1
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]
=

0

HESr Ww
(n=634) (n=91)

Figure 2. Mean (95% CI) improvement in IPSS total score from baseline to 6 months for the HESr and
WW groups. Dotted line indicates the level at which a clinically relevant difference is observed. HESr:
hexanic extract of Serenoa repens; WW: watchful waiting; IPSS: International Prostate Symptom Score.

The improvement in QoL was also greater in the HESr group, with a total mean (SD)
change score of 1.8 (2.4) points on the BII, representing a 30% improvement, compared to a
mean change of 1.0 (2.2) point, or a 17.5% improvement, in the WW group (p < 0.001). BII
change for each study group with its 95% CI is shown in Figure 3. The HESr group showed
statistically significant greater improvements on 3 of the 4 BII items compared to those on
WW, with larger reductions in score (improved QoL) on the items assessing concern about
health, bother with urination, and impact on daily activities (Table 2). When analyzing
the BII results based on the severity of baseline symptoms (IPSS 8-13 or IPSS > 14), we
observed that the improvement in QoL was greater in the HESr patients than in the WW
group in both cases (p < 0.04, Table S3).

As this was an observational study in which clinicians applied their usual criteria
for requesting clinical tests, the number of patients with Qmax and PSA data available at
follow-up was substantially smaller than the number with full IPSS and BII results at the
same time point. In the WW group, the number of patients with follow-up Qmax and PSA
data (1 = 20) was too small to allow for appropriate analysis, so follow-up results are not
provided here. Good adherence was reported by 98.7% of the patients in the HESr group.

Six (0.9%) patients reported AEs, with five patients (0.7%) reporting constipation and
one patient (0.2%) nausea.
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Figure 3. Mean (95% CI) improvement in BII total score from baseline to 6 months for the HESr and
WW groups. HESr: hexanic extract of Serenoa repens; WW: watchful waiting; BII: Benign Prostatic
Hyperplasia Impact Index.

3.2. Propensity Score Matching

The propensity score sample was composed of a total of 140 patients (92 HESr, 48 WW)
(Figure S1). There were no statistically significant differences in any baseline characteristics
between the two study groups (Table S4) nor in the percentage of patients showing risk of
progression characteristics in each group (Table S5). Prevalence of concomitant diseases at
baseline is described in Table Sé.

Results from the propensity score-matched sample were very similar to those reported
for the iteratively matched sample and are shown in Table S7. IPSS (SD) scores improved
by 4.2 (4.2) points in the HESr group and by 1.6 (3.3) points in the WW patients (p < 0.001)
(Figure S2). IPSS voiding and storage sub-scores also improved significantly in the HESr
group compared to the WW group (p < 0.004). For QoL, mean (SD) BII scores improved by
2.1(2.3) and 0.8 (1.7) points in the HESr and WW groups, respectively (p < 0.001) (Figure S3).
The biggest differences between the two study groups were on the BII items assessing
bother with urination, and limitations on daily activities.

The pattern of AEs reported was similar to that seen in the iteratively matched sample,
with 3 patients (3.3%) reporting an AE, either constipation (2 patients, 2.2%) or nausea
(1 patient, 1.1%).

4. Discussion

To date, this is the first study to compare changes in symptoms and QoL in patients
treated with the HESr vs. WW. Patients included had moderate-severe LUTS/BPH at
baseline and data were collected in a real-world setting, which may make the results more
generalizable. After six months of follow-up, patients receiving the HESr reported better
outcomes in terms of symptoms and QoL than patients managed with watchful waiting.
The focus on QoL in the present study and the inclusion of patients with moderate-severe
symptoms adds to evidence from earlier studies which studied the effects of the HESr in
patients with mild symptoms [20], or reported the effect on clinical symptoms, rather than
QoL [21,22], or which focused on the HESr’s anti-inflammatory action [23].

The improvement in symptoms observed in the present sub-analysis was similar
to that previously observed in RCTs which have investigated the HESr. In particular,
Debruyne et al. [7] reported a decrease in IPSS score of 4.4 points in patients receiving the
HESr after 12 months of treatment and Latil et al. [24] found a reduction of 4.3 points on
the IPSS in patients receiving the HESr. The reduction in IPSS score is in line with that
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seen in previous articles evaluating the efficacy of the HESr. In a study comparing the
HESr with tamsulosin to treat LUTS/BPH, the IPSS score improved by 4.5 points in the
HESr group [11]. In another publication comparing the HESr and tamsulosin versus a
combination of the two, the IPSS score decreased by 5.4 points in the HESr group [10].

Other studies have reported no difference between an alcoholic extract of S. repens [25]
or carbon dioxide Serenoa repens extract [26] and placebo in terms of the effect on symptoms
and placebo. However, it should be noted that, as stated in the EAU Guidelines [1], there
are differences between these extracts and the HESr which means that findings observed
with one brand of S. repens cannot be extrapolated to other brands. In a recently updated
report, the European Medicines Agency states that, as opposed to alcoholic and carbon
dioxide extracts, the HESr is the sole S. repens extract with sufficient evidence to support it
as well-established for treatment of LUTS/BPH [15].

Another important finding of the present analysis is that patients receiving the HESr
showed greater improvement in QoL than those on WW. A decrease of >0.4 points on
the BII has been shown to be considered relevant by patients [17], whereas the difference
in the size of change on the BII between our two study groups was 0.8 points, which
considerably exceeds that threshold, in favor of the HESr group. The improvement of 1.8
points on the BII in the HESr group is similar to that observed for other drugs used to
treat LUTS/BPH, such as dutasteride and tamsulosin, which showed improvements of
1.7 points and 1.5 points, respectively, after 2 years of treatment in the COMBAT trial [27].
Improvements on the BII were reported in other publications evaluating the efficacy of
the HESr; Alcaraz et al. [11] reported a mean reduction of 2.2 points for patients receiving
the HESr in a comparison with tamsulosin and a mean improvement of 2.7 points in an
analysis comparing the HESr with tamsulosin and with a combination of both drugs [10].

A question that arises when analyzing these data is why patients with moderate-or-
severe LUTS who visit a urologist, and who have a risk of progression (i.e., prostate volume
> 40 cm® and a PSA > 1.5 ng/mL) in over 43% of cases, do not receive medical treatment. In
the case of the QUALIPROST Study, such patients represented 8.9% of the total sample [16].
Reasons may include a fear of suffering adverse effects, especially on sexual function, or a
desire to avoid the risk of interactions with other drugs the patient is taking; approximately
40% of patients in the QUALIPROST sample had at least one concomitant disease. A
recent publication [14] indicated that men with LUTS prefer to receive a drug treatment that
presents a low risk of erectile dysfunction or adverse effects related to sexual function. Other
studies have reported that approximately 20% of LUTS/BPH patients treated for 12 months
abandon treatment due to adverse events [28]. If clinicians and patients are aware of a
medication, the HESr which is recommended in the EAU Guidelines as a treatment “for
men with LUTS who want to avoid any potential adverse events especially related to sexual
function” [1] and which is associated with symptom relief and improved QoL without any
known drug interactions, that could potentially facilitate treatment adherence.

Finally, it should be borne in mind that LUTS affects not only patient QoL but also that
of their partners. For example, Mitropoulos and colleagues found that sleep impairment
was reported by 28% of partners of patients with symptomatic BPH, and alteration of social
activities by 30% [5]. Findings were correlated with IPSS scores, and sex life can also be
affected. Therefore, a spillover effect of the improvement seen in patients’ LUTS could be
an improvement in their partners” QoL, though that requires further investigation.

As has been shown in several previous studies [7,10,11,16], the improvements in
symptoms and QoL associated with the HESr do not come at the expense of any relevant
incidence of adverse effects. In the present sub-analysis, only 1% of patients receiving HESr
reported an AE, and they were all classified as mild. This is an important point to consider
when discussing treatment options with patients.

Strengths of the present study include the matching approaches used, which, as
indicated by the lack of any statistically significant differences between groups at baseline,
ensured a high level of comparability between the treatment arms. The fact that two
different types of matching approaches showed similar outcomes also helps to support
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the reliability of the results. Another strength is that the analysis used data collected in
conditions of daily clinical practice, which means the findings may better reflect patient
experience than findings from randomized clinical trials, which are often performed under
very controlled conditions.

The present study had also some limitations. Data were obtained without the use
of randomization or blinding; patients were therefore allocated to a specific management
approach based on clinician judgment and shared decision-making with patients. This
could lead to a selection bias although the use of two matching strategies should help to
minimize any potential bias. The limited percentage of uroflowmetries, which is similar
for both groups, could also be considered a limitation although it reflects current clinical
practice, which was one of the objectives of the study. Finally, another limitation could be
the unbalanced baseline sample as there were more patients available in the HESr group
than in the WW one, using the iterative matching approach. However, selecting a larger
sample in this approach also increased statistical power. Furthermore, the propensity score
matching procedure led to a more balanced sample in terms of numbers in the two groups
and the results are similar to those observed using the iterative matching procedure, with
no relevant differences.

Carrying out an RCT in men with moderate/severe LUTS/BPH who refuse medical
treatment for their condition to avoid potential adverse events associated with LUTS/BPH
drugs or drug interactions would be of interest.

5. Conclusions

As an initial treatment option in men with moderate to severe LUTS/BPH, the HESr
shows relevant advantages over WW as it is associated with clinically significant improve-
ments in both urinary symptoms and QoL with a negligible rate of only mild adverse effects.
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