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Improvement of Health-Related Quality of Life in Patients with Overactive
Bladder Syndrome: A Subanalysis of the Prospective, Noninterventional

Study BELIEVE in the Greek Population

Abstract

Objective: The BELIEVE study is a prospective, noninterventional study which was conducted in a
real-world setting in Europe and assessed quality of life, treatment satisfaction, healthcare resource
utilization, and persistence with treatment in patients with overactive bladder (OAB) syndrome
prescribed mirabegron as part of routine clinical practice. We present the results of a subanalysis of
the BELIEVE study in the Greek population. Materials and Methods: The primary endpoint was
change from baseline in quality of life (QoL) based on the OAB-questionnaire (OAB-q), consisting
of the Symptom Bother Scale and health-related QoL (HRQoL). Change from baseline in QoL
based on the EQ-5D-5 L health survey, treatment patterns and persistence with treatment, as well
as adverse events during the study were also assessed. The duration of the observation period was
12 months. Results: A total of 97 OAB patients from 10 sites in Greece participated in the substudy;
89 completed the OAB-q at baseline and at least at one follow-up visit (Full Analysis Set, mean age
62.7 + 10.9 years, 86.5% female). At baseline, 73% of patients were “new,” 14.6% were “lapsed,”
9% switched treatment, and 3.4% were on combination treatment. The scores in the Symptom Bother
Scale and HRQoL Scale improved significantly from baseline at 10-12 months (—32.4 + 2.54 and
30.2 £+ 2.49, respectively). The EQ-5D subscales confirmed that mirabegron led to an improvement
in the HRQoL of patients. At 10-12 months, 72% of patients were continuing on mirabegron
treatment for OAB, either as single treatment (60%) or as combination treatment (12%). Mirabegron
was well-tolerated, as no serious drug-related adverse events (AEs) were observed, whereas only a
small percentage (6.2%) of drug-related AEs resulted in treatment discontinuation. Conclusions: The
Greek population subanalysis confirmed the European results of the BELIEVE study. Patients who
received mirabegron in a real-world setting showed clinically meaningful improvements in HRQoL.
Mirabegron demonstrated a high persistence rate (72% at 12 months), and good tolerability. The
overall improvement in HRQoL, particularly in the population continuing to receive mirabegron at
10-12 months, and the low incidence of AEs may have contributed to the high persistence rate.
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Introduction most commonly have a combination of

. . t in both 2
Overactive bladder syndrome (OAB) is Symproms n both sexes

characterized by urinary urgency, with
or without urgency incontinence, usually
accompanied by frequency and nocturia,
in the absence of urinary tract infection

Although not life-threatening, OAB
syndrome has a negative impact on
patient’s daily activities, mental health,
sexual and family life, and overall quality

or other detectable pathology.!! According
to the EPIC study, the largest to date
population-based survey conducted in five
European countries, the overall prevalence
of OAB symptoms is approximately
12% with similar rates between men and
women and seeming to increase with
age. Notably, this study further confirmed
that most patients with OAB appear to
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of life (QoL). The diagnosis and treatment
of OAB are largely driven by patient’s
reporting of symptoms in combination
with the physician’s assessment. Patient’s
perception of treatment outcome should
be regarded as an important measure of
efficacy since the patient himself is the
final recipient of the overall treatment
benefit (improvement of symptoms, AEs,
and effect on daily life).’! Within the
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context of assessing the effect of the syndrome on the
QoL, several valid and reliable questionnaires have been
developed,™ such as the OAB Symptom Score!”’ and the
OAB -questionnaire (OAB-q).[®

Currently, several treatment options are available for
OAB (bladder training, behavioral, pharmacological,
and surgical treatment),”) with antimuscarinic agents
representing the mainstay of pharmacological treatment.!'”
Mirabegron is a b3-adrenoceptor agonist approved for the
treatment of OAB, with a mechanism of action different
from that of antimuscarinic agents.['*!?! It is well-tolerated
and effective in the treatment of OAB symptoms, such
as urinary incontinence and frequency.'¥ It demonstrates
similar efficacy to most antimuscarinics, but a lower
incidence of dry mouth, the most common AEs of
antimuscarinics and one of the main reasons for their
discontinuation.['>!4!

Clinical trials with mirabegron have demonstrated
improvements in secondary efficacy variables related to QoL
using patient self-administered questionnaires (e.g., OAB-q,
Patient Perception of Bladder Condition [PPBC], Treatment
Satisfaction—Visual Analogue Scale [TS-VAS]).[516 The
BELIEVE study is a prospective, noninterventional study,
which was conducted in a real-world setting of routine
clinical practice in Europe and assessed the QoL, treatment
satisfaction, healthcare resource utilization and persistence
with treatment in OAB patients prescribed mirabegron as
part of routine clinical practice.'”? In this article, we present
the results of a subanalysis of the BELIEVE study in the
Greek population.

Objective

The primary objective of this subanalysis is to assess
the effect of mirabegron on patients’ QoL in the Greek
population, as recorded by the OAB-q. Secondary
objectives include patients’ persistence with treatment,
prescription status, healthcare resource utilization, as well
as safety of treatment.

Materials and Methods

The design and methods of the prospective,
noninterventional BELIEVE study have already been
published.'”” Overall, 862 OAB patients from eight
European countries participated in the study, 97 of
whom were from Greece. The BELIEVE study received
official approval from the Ethics Committee, as well
as other regulatory bodies in all participating countries,
in accordance with the country-specific requirements.
Patients provided their written consent before their study
enrollment.

This sub-analysis was conducted in patients with
OAB (males and females aged >18 years) from 10 sites
in Greece, prescribed mirabegron as part of routine
clinical practice. Patients were enrolled in the study
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before the initiation of mirabegron treatment and were
kept under medical observation for 12 months. Patients
with mixed urinary incontinence where stress urinary
incontinence (SUI) was the predominant symptom, patients
at risk of acute urinary retention (at the investigator’s
opinion), and finally, patients undergoing catheterization
were excluded from participation in the study.

Patients were categorized as follows:

* New: Patient who is treatment-naive or has not received
any pharmacological OAB treatment for >2 years

» Lapsed: Patient who has previously received a
prescription for pharmacological OAB treatment,
but did not return for a prescription refill >3 months
to <2 years from the expected date of refill to the date
of enrollment

» Switched: Patient who has returned to the clinic within
3 months of the due date to refill his prescription and a
decision has been independently made by the physician
to change his treatment to mirabegron as part of the
routine clinical practice

* Combination treatment: Patient receiving an oral
antimuscarinic treatment for OAB at baseline, but the
clinician has decided to add mirabegron for additional
improvement of OAB symptoms.

The primary endpoint was change from baseline in QoL,
as assessed based on the OAB-q. The OAB-q is a valid
psychometric questionnaire which has been extensively used
in QoL-related research in individuals with OAB. It can be
self-administered and consists of 33 items, 8 of which are
referring to symptom bother (Symptom Bother Scale) and 25
referring to health-related QoL (HRQoL), sub-divided in the
sub-scales Coping, Concern, Sleep, and Social Interaction.®!
The OAB-q was assessed at baseline visit as well as at each
visit during the 12-month observation period.

The secondary endpoints were the following:

* Change from baseline in QoL based on the EQ-5D-5 L.
The EQ-5D-5 L is an international standardized, generic
instrument for the description and assessment of QoL. It
consists of 5 main subscales (mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression),
each with 5 response levels characterized from no
problems to inability to perform the activity. In
addition, it contains a VAS, which is used by the patient
to self-rate his/her health status

» Utilization of healthcare resources related to OAB
management (type of visit, any medical intervention,
inpatient hospitalization, or rehabilitation to manage
complications associated with OAB-any selective
surgery that had been scheduled before patient-initiated
mirabegron was not counted under this case)

» Treatment patterns and persistence with treatment, and
in particular:

» Treatment patients were switched to and reasons
associated with switching
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* Treatment discontinuation and reasons associated
with it.

* Number of treatment days on current treatment.

* Time from treatment initiation to discontinuation or
switching to another treatment.

* Time from treatment initiation to prescription of
additional oral OAB treatment and reasons for
combination treatment.

* Change from baseline in incontinence status. OAB
“wet” patients were defined as those having at least one
urgency incontinence episode in the 3 days before the
visit. SUI and postmicturition dribble were not included
in this assessment. OAB “dry” patients were defined as
those having no urgency incontinence episodes in the
3 days before the visit

* AEs reported during the study.

All variables were assessed at baseline visit as well as at
each visit during the 12-month observation period.

For the statistical analysis, descriptive statistics
were used to summarize all collected information of
patients participating in the study. For continuous
variables, descriptive statistics included the number of
individuals (n), mean (for observed values and absolute
changes from baseline), standard deviation (SD), median,
minimum, and maximum. Moreover, with regard to the
questionnaires’ analysis, the standard error and 95%
confidence intervals are given for the mean change
from baseline. For categorical variables, the number and
percentage of individuals by each category were recorded
by visit. The number of missing observations was
specified for each variable.

The full analysis set (FAS) included all enrolled patients
who signed the informed consent form and completed the
OAB-q at baseline and at least one follow-up visit. The
FAS was regarded as the main analysis set for primary and
secondary endpoints, baseline characteristics, disposition,
and medical history of patients.

The per-protocol set (PPS) included all patients who
received mirabegron for 10-12 months and completed
the OAB-q at baseline and at 10-12 months. The safety
analysis set (SAF) consisted of all patients who received at
least one dose of mirabegron during the study.

Results

Overall, 97 patients from 10 sites in Greece participated in
the study, with a mean (£ SD) age of 63.4 (+10.8) years and
the majority of them being females (n = 83, 85.6%). All
97 patients received at least 1 dose of mirabegron during
the study (SAF). Of all patients, 70 (72.2%) were “new,”
10 (10.3%) were “lapsed,” 14 (14.4%) were “switched”
and 3 (3.1%) were on combination treatment. The severity
of OAB symptoms was evaluated as moderate or as severe
by 47 patients (48.5%), respectively.
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Fifty-four patients received mirabegron for 10—12 months
and completed the OAB-q at baseline and at 10—-12 months
(PPS). Concomitant medication use (for a disease other
than OAB) was reported by 56 patients (57.7%). Ten
patients (10.3%) discontinued early from the study
(4 were lost to follow-up, 2 due to lack of efficacy, 3 due
to AEs, and 1 for “other” reason which was not reported).

Eighty-nine patients with a mean (= SD) age of 62.7 (£10.9)
years (77 females, 86.5%) completed the OAB-q at baseline
and at least at one follow-up visit (FAS). In the FAS, the
severity of OAB symptoms was evaluated as moderate by
44 patients (49.4%) and as severe by 43 patients (48.3%).
Sixty-five patients (73%) were ‘“new,” 8 (9%) were
“lapsed,” 13 (14.6%) were “switched,” and 3 (3.4%) were
on combination treatment.

The most commonly reported medical conditions at
baseline were hypertension (FAS 18%, SAF 18.5%),
hyperlipidemia (FAS 12.4%, SAF 13.4%), diabetes
mellitus (FAS 10.1%, SAF 9.3%), hypothyroidism (FAS

6.7%, SAF 6.2%), osteoporosis (FAS 6.7%, SAF
5.2%), urinary incontinence = (FAS  5.6%, SAF
5.2%), pollakiuria (FAS 5.6%, SAF 5.2%), benign

prostatic hyperplasia (FAS 4.5%, SAF 3.1%), and

nocturia (FAS 3.4%, SAF 3.1%).

The total score in Symptom Bother Scale and HRQoL
Scale [Charts 1-5] appears to improve from baseline at
10—12 months both in FAS and PPS, and so does the score
in OAB-q subscales regarding Coping, Concern, Sleep and
Social Interaction [Table 1]. This improvement, defined
as a decrease from baseline of at least 10% in Symptom
Bother Scale score or an increase from baseline of at least
10% in the other subscales (Minimal Important Difference,
MID), was reported in a higher percentage of patients at
10-12 months for both FAS and PPS and was consistently
higher for PPS compared to FAS.

Health status, as described by the EQ-5D-5 L [Chart 6]
and the EQ-5D VAS [Chart 7], improved from baseline
visit at 10-12 months in the FAS [Table 2], except for the

2-4 Months (n=61)

10-12 Months (n=69)

Chart 1: Change from baseline of symptom bother score for full analysis
set population
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2-4 Months (n=39) 10-12 Months (n=54)

Chart 2: Change from baseline of symptom bother score for per protocol
set population

40
35

2-4 Months (n=61) 10-12 Months (n=69)

Chart 3: Change from baseline of health-related quality of life total score
for full analysis set population

40
35
30 -
25
20 -
15 -
10 -

2-4 Months (n=39) 10-12 Months (n=54)

Chart 4: Change from baseline of health-related quality of life total score
for per protocol set population

“Self-care” dimension that already had a low symptom
score (1.1 £ 0.05) at baseline visit and showed no change
at both time-points.

In total, a very small number of patients visited a healthcare
professional due to OAB (9 [10.1%], FAS). Urologists were
the most frequently visited healthcare professionals. The
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overall healthcare resource utilization was minimal, based
on examinations performed (such as bladder ultrasound),
medical interventions, and hospital visits/admissions, as
presented in Table 3.

Prescription status reveals persistence with treatment, as
well as treatment discontinuation and switching patterns.
At 10-12 months, 56 patients (72%) in total were
continuing on mirabegron treatment for OAB, either as
single treatment (47 patients, 60%) or as combination
treatment (nine patients, 12%) (FAS). The rest either
switched from mirabegron to another OAB treatment (seven
patients, 9%) or discontinued OAB treatment
completely (15 patients, 19%) [Table 4 and Chart 8]. The
most common reasons for switching or discontinuing
mirabegron treatment were resolution/successful treatment
of the symptom and medication cost.

Mirabegron was well-tolerated. No serious AEs related to
mirabegron were observed. Overall, 23 patients (23.7%)
experienced at least 1 AE (31 AEs in total). Eight out of 31
AEs, in six patients (6.2%), were considered as (possibly
or probably) related to mirabegron, were of mild or
moderate intensity (urinary tract disorders were the most
common AEs), and led to permanent drug discontinuation
[Tables 5 and 6].

Discussion

HRQoL has been assessed in large (>400 patients on
mirabegron), multicenter, randomized, double-blind studies
of 121318191 or 52-week" duration, and in large real-world
studies (>1000 patients on mirabegron).?!*! In the context
of these studies, treatment with mirabegron (50 mg) for
12 weeks in OAB patients resulted in statistically significant
improvements in the objective efficacy variables and
secondarily, in patient-assessed outcomes compared to
placebo 31819 Two-thirds (2/3) of patients who received
mirabegron experienced a change greater than the MID
(10 points) in the Symptom Bother Scale of the OAB-q,
which is indicative of the therapeutic benefit as experienced
by patients.?¥ The efficacy of mirabegron (50 mg) (as
recorded by the OAB-q, PPBC, and TS-VAS questionnaires)
appears to be maintained throughout a 12-month period.?*!

In the present subanalysis, an improvement in HRQoL
based on OAB-q scores was recorded. These improvements
were observed from baseline to 2-4 months, and
were subsequently maintained and further increased
at 10-12 months of mirabegron treatment (symptom
bother scale score —32.4 + 2.54 and HRQoL scale total
score 30.2 + 2.49) [Table 1 and Charts 1,3]; confirming
the positive results of the 52-week randomized
trial (—13.1 + 0.65 and 10.7 + 0.58, respectively).?”! In
addition, a quite high percentage of patients exceeded
the MID (70.8% and 64% in the FAS for the total score
in the Symptom Bother and HRQoL scales, respectively),
demonstrating clinically meaningful improvements.
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Table 1: Improvement (minimal important difference)* from baseline in overactive bladder-q subscales at 2-4 months
and 10-12 months (full analysis set and per-protocol set)

OAB-q subscale 2-4 months 10-12 months
FAS
Baseline Endpoint Change from Improvement* Endpoint Change from  Improvement*,
(n=89) (mean (n=61) baseline n (% with (n=69) baseline (mean n (% with
value+SE) (mean (mean MID) (mean value+SE) MID)
value£SE) value+SE) value+SE)
Symptom bother 51.3+1.73 23.6+1.95 —28.2+2.38 53 (59.6) 17.9+2.37 -32.4+£2.54 63 (70.8)
score
Coping 46.2+2.75 79.44+2.76 33.943.67 48 (53.9) 82.542.65 36.6+3.28 57 (64.0)
Concern 51.942.20 82.1+2.30 30.3+2.94 47 (52.8) 83.74+2.50 32.6+2.70 57 (64.0)
Sleep 59.6+2.35 81.6+2.10 25.2+2.65 45 (50.6) 87.8+2.01 27.6+3.03 51(57.3)
Social interaction 70.1+2.28 90.5+1.52 19.1+2.44 41 (46.1) 89.3+£2.15 19.1+2.21 48 (53.9)
HRQoL total score 55.242.03 82.842.12 28.242.67 52 (58.4) 85.34£2.26 30.2+2.49 57 (64.0)
OAB-q subscale PPS
Baseline Endpoint Change from Improvement* Endpoint Change from  Improvement*,
(n=54) (mean (n=39) baseline n (% with (n=54) baseline (mean n (% with
value+SE) (mean (mean MID) (mean value+SE) MID)
value+SE) value+SE) value+SE)

Symptom bother 51.1+2.41 22.6+2.59 —28.7+2.87 34 (63.0) 16.6+2.20 -34.5+2.49 52 (96.3)
score
Coping 42.5+3.43 79.3+3.56 37.3+4.12 34 (63.0) 83.542.57 41.0+3.44 48 (88.9)
Concern 49.7+2.87 81.9+3.22 32.14£3.60 31 (57.4) 85.1+£2.37 35.34+2.67 47 (87.0)
Sleep 55.84+3.00 80.5+2.95 26.8+2.93 31 (57.4) 87.9+2.11 32.1+3.46 43 (79.6)
Social interaction 71.6+2.56 90.3+1.86 17.4+2.79 24 (44.4) 91.3+1.78 19.6+2.41 40 (74.1)
HRQoL total score 53.0+2.63 82.5+2.85 29.843.11 35 (64.8) 86.4+2.15 33.442.68 46 (85.2)

*Improvement, i.e., (MID), is defined as a decrease from baseline of at least 10% in the score of the Symptom Bother Scale, or an increase
from baseline of at least 10% in the HRQoL score. SE: Standard error, HRQoL: Health-related quality of life, FAS: Full analysis set,

PPS: Per protocol set, MID: Minimal important difference

Table 2: Health status based on the EQ-5D-5L health survey and the EQ-5D visual analog scale from baseline to 2-4
months and 10-12 months (full analysis set)

EQ-5D-5L

2-4 months, mean value+SE

10-12 months, mean value+SE

Symptom and Baseline (n=89)

Endpoint (n=61)

Change from Endpoint (n=71) Change from

EQ-5D VAS Scale baseline baseline

Mobility 1.6+0.11 1.3+0.09 —0.1+0.04 1.3+0.09 —0.3+0.09
Self-care 1.1+0.05 1.1+0.05 0.0+0.00 1.240.06 0.0+0.04

Usual activities 1.5+0.09 1.34£0.08 —0.3+0.10 1.3+0.08 —0.4+0.12
Pain/discomfort 1.740.10 1.4+0.10 —0.2+0.09 1.3+0.07 —0.5+0.09
Anxiety/depression 2.7+0.13 2.2+0.13 —0.6+0.18 1.9+0.11 —0.8+0.14
Health status 66.6+2.04 77.1+1.58 9.6+1.94 77.6+1.53 10.142.19

Baseline, 2-4 months and 10-12 months: Contain all patients with data for this time period, regardless of treatment. The EQ-5D-5L
questionnaire describes health status. The 5 subscales comprise the following response levels: no, slight, moderate, severe problems, or
inability to perform the activity. EQ-5D-5L also contains a visual analog scale, with the following endpoints: Best health status, 100, to

worst health status, 0. SE: Standard error, VAS: Visual Analog Scale

At this point, it is worth mentioning that the overall
European results of the BELIEVE study!” demonstrated
clinically meaningful improvements, but with lower changes
at all the subscales of the OAB-q compared to the Greek
sub-analysis (e.g., change from baseline at 10-12 months
in the Symptom Bother Scale score was —20.7 and MID
responders were 52.5%, whereas in the HRQoL Scale were
17.4% and 45.5%, respectively). The baseline characteristics
of the participants may have contributed to the differences
observed in the results of the Greek analysis in relation

Hellenic Urology | Volume 32 | Issue 4 | October-December 2020

to the results of the European analysis. For instance, with
regard to the medical history of patients, differences are
evident between the two analyses, especially in terms of
prescription status and OAB symptoms at baseline. In the
Greek sub-analysis, 73% of all patients were “new” and
14.6% were “switched,” while in the European analysis
the corresponding percentages were 42.2% and 41.3%,
respectively. Moreover, the majority of Greek participants
experienced only urgency incontinence (60.7%) and fewer
patients experienced urinary frequency/urgency without
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Table 3: Utilization of healthcare resources related to the management of overactive bladder in Greece

Healthcare resource utilization FAS (n=89)
2-4 months (n=57), n (%) 10-12 months (n=77), n (%)
Patients who visited a healthcare professional for OAB since previous visit 0 9 (10.1) (most frequently:
Urologist)
Examinations associated with OAB
Urodynamics 1(1.1) 0
Urine flow rate 0 0
Bladder ultrasound 0 3(3.4)
Healthcare resource utilization FAS (n=89)
2-4 months (n=52), n (%) 10-12 months (n=77), n (%)
Interventions (due to acute urinary retention) for the management of 0 1(1.1)
side-effects or complications due to inadequate management of OAB
Inpatient hospitalization/rehabilitation facility admission 0 0
Total number of incontinence pads used by the patient in the last 7 days 28 (31.5) 36 (40.4)

FAS: Full analysis set, OAB: Overactive bladder

Table 4: Summary of prescription status and time on treatment in Greece full analysis set

Prescription status 2-4 months (n=60) 10-12 months (n=78)
Mirabegron as single treatment 53 47
Combination treatment 1 9
Switched from mirabegron to other OAB treatment 5 7
Discontinuation 1 15
Days from baseline on current mirabegron treatment, mean value+SD (n)
Including combination treatment 82.6+£17.0 (54) 341.4438.3 (56)
As single treatment 82.5+17.1 (53) 342.34+41.5 (47)
To first reported discontinuation or switching to another OAB treatment 92.2+4.1 (6) 344.8+21.3 (13)
To first reported prescription of additional oral OAB treatment 92.0 (1) 331.3+4.2 (3)
Reasons for switching mirabegron (7)
Insufficient relief of OAB symptoms 2 1
Cost/amount of co-pay 0 1
Resolution/successful treatment of symptoms 2 0
Other 1 0
Reasons for discontinuation of mirabegron (n)
Insufficient relief of OAB symptoms 0 1
Poor tolerability due to AEs 0 1
Cost/amount of co-pay 0 2
Successful treatment of symptoms 0 5
Other 1 1
Missing data 0 1

AEs: Adverse events, OAB: Overactive bladder, SD: Standard deviation

®2-4Month (n=61) M10-12 Month (n=69) m2-4 Month (n=39) ™ 10-12 Month (n=54)
S5 96%
90% 85%
80% 71%
64% 65%

t;:' 0% eon 63% o
S 0%
§ 50%
g 40%
_E_ 30%

20%

10%

0%
Symptom bother score HRQolL Total Score

Chart 5: Change from baseline of symptom bother score and health-related quality of life total score
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Table 5: Overview of adverse events

Patients (n=97), n (%) Number of events

Patients with at least 1 AE

Mirabegron-related AEs (25/50 mg)
Mirabegron-related SAEs (25/50 mg)

Deaths

AEs leading to permanent treatment discontinuation

Mirabegron-related AEs (25/50 mg) leading to permanent treatment discontinuation

23(23.7) 31
6(6.2) 8
0 0

0 0
8(8.2) 10
6(6.2) 8

AEs: Adverse events, SAEs: serious adverse events

Table 6: Adverse events leading to treatment discontinuation

Preferred terms (MedDRA version 16.0) Events Relation to mirabegron (25/50 mg)
Urinary incontinence (mild) 2 Possible
Discomfort (mild) 1 Possible
Urinary hesitation (mild) 1 Possible
Fatigue (moderate) 1 Possible
Dysuria (mild) 1 Possible
Nocturia (mild) 1 Possible
Pollakiuria (mild) 1 Possible
Urinary retention (mild) 1 Not related
Drug hypersensitivity (mild) 1 Not related
2-4 Months (n=61) 10-12 Months (n=71) 20 -
0 o 18 - VAS range = [0-100]
01 c 0: best health, ..., 100 worst health
; < 16 1
g e z 14
= 03 o
& £ 12
c 04 o
o & 10
g 05
° < R
S 06 o
— . . — 6 |
S 07 Z
g 08 o 4
-0,9 : - 2 A
1 M Anxiety/Depression 0 -
Chart 6: Improvements in the EQ-5D-5 L scale (full analysis set) 2-4 Months (n=6 1) 10-12 Months (n=71)

incontinence (28.1%), nocturia (21.4%), and mixed
stress/urgency incontinence (11.2%) [Table 7]. In the
European analysis, these percentages were considerably
different (44.5%, 30.4%, 47.5%, and 30.5%, respectively).
In addition, another difference between the European and
Greek participants was observed in the non-OAB medical
history. In particular, the majority of all participants
in the BELIEVE study (82% in FAS, 81.7% in SAF)
had medical conditions (other than OAB) at baseline,
whereas this percentage was quite lower in the Greek
sub-analysis (49.4% in the FAS, 49.5% in the SAF).
Similar differences between the two populations are also
observed in the reported conditions.!'”

All improvements in the OAB-q scores of this sub-analysis
at 10-12 months were greater for the PPS than for the
FAS. As far as “Social Interaction” subscale is concerned,
changes from baseline to endpoint were lower than those
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Chart 7: Improvements in the EQ-5D Visual Analog Scale (full analysis set)

in all other measured subscales, at both the European
and Greek results. Similar results have also been reported
in a phase III trial, which showed statistically significant
improvements with mirabegron compared to placebo
in the OAB-q subscales (i.e., “Coping” 16.9 + 1.1 and
“Concern” 18.0 = 1.0), with the exception of “Social
Interaction” (7.4 + 0.8).1') These results are not surprising,
given that “Social Interaction” generally shows less
improvement in relation to the other subscales. 2627

The EQ-5D Health Survey subscales (individual EQ-5D
subscales and health status) confirmed that mirabegron led
to an improvement of patients” HRQoL. The EQ-5D VAS
has also been used as a secondary outcome in 3 phase III
trials, where mirabegron resulted in a quicker and superior
improvement in HRQoL compared to tolterodine (an
antimuscarinic drug).”?®!
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Table 7: Baseline characteristics of patients in the full analysis set and safety analysis set

Baseline Characteristics

FAS (n=89), n (%) SAF (n=97), n (%)

Gender
Male 12 (13.5) 14 (14.4)
Female 77 (86.5) 83 (85.6)
Age (years), mean value+SD 62.7+£10.9 63.4£10.8
BMI (kg/m?), mean value£SD 27.8+5.1 (n=85) 28.0+5.3 (n=91)
Concomitant non-OAB medication 52 (58.4) 56 (57.7)
Medical history, other than OAB 44 (49.4) 48 (49.5)
Hypertension 16 (18.0) 18 (18.5)
Hyperlipidaemia 11 (12.4) 13 (13.4)
Diabetes mellitus 9 (10.1) 9(9.3)
Hypothyroidism 6 (6.7) 6(6.2)
Osteoporosis 6 (6.7) 5(5.2)
Urinary incontinence 5(5.6) 5(5.2)
Pollakiuria 5(5.6) 5(5.2)
Benign prostatic hyperplasia 4(4.5) 3(3.1)
Nocturia 334 33.1)
OAB symptom severity*
Mild 2(2.2) 3.1
Moderate 44 (49.4) 47 (48.5)
Severe 43 (48.3) 47 (48.5)
OAB®
Wet 54 (60.7) 59 (60.8)
Dry 35(39.3) 38 (39.2)
Prescription status
New 65 (73.0) 70 (72.2)
Lapsed 8(9.0) 10 (10.3)
Switched 13 (14.6) 14 (14.4)
Combination treatment 3(3.4) 3.1
Number of OAB treatments previously exposed
0 66 (74.2) 71(73.2)
1 16 (18.0) 19 (19.6)
2 7(7.9) 7(7.2)

“The categorization of OAB symptoms to mild, moderate, and severe was based on Homma et al. (2006), "Incontinence status. FAS: Full
analysis set, SAF: Safety analysis set, SD: Standard deviation, OAB: Overactive bladder

W 2-4 Months (n=60) ¥ 10-12 Months (n=78)
100%
88%
80%
60%
60%
40%
19%
20% 12% a% 9% >
2% = — 2%
o | = = sl |_|
Betmiga Combination Switchedto NoOAB
(25/50mg) treatment otherOAB medication

Chart 8: Prescription status (full analysis set)

a small number of visits to healthcare
professionals and interventions associated with OAB
management were recorded, demonstrating minimal
healthcare resource utilization by Greek participants.
These results are consistent with health economic models
in the US,>3% Canada,*" and UK,*>*! which indicate that
mirabegron is a cost-effective treatment strategy compared

In addition,
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to antimuscarinic drugs. Hakimi et al. also observed an
improved persistence with mirabegron treatment in routine
clinical practice, which is associated with the benefits
of reduced healthcare resource utilization compared to
antimuscarinic drugs.¥

Medication persistence and adherence are affected by
inadequate efficacy and bothersome side-effects, while
their improvement may contribute to successful OAB
treatment. In general, reduced persistence and adherence
with antimuscarinic treatment for OAB has been observed.
In contrast, mirabegron appears to be associated with
higher levels of persistence with treatment for OAB in
relation to antimuscarinic drugs.®*! In our subanalysis,
prescription status showed that 72% of patients (FAS)
were continuing on mirabegron treatment (either as
single or as combination treatment) at 10-12 months, a
fact indicating high persistence, higher than that of the
European analysis (53.8%). In addition, our results are in
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agreement with those from large retrospective real-world
studies in Spain®® and the United Kingdom.?'?! In
Spain, OAB patients receiving mirabegron experienced
longer persistence with treatment than those receiving
antimuscarinic drugs (90 vs. 56 days).’Y In a large
UK population sample, the mean time to treatment
discontinuation was significantly longer for mirabegron
compared to antimuscarinic drugs, for example, 169 versus
30-78 days®! and 101 versus 27-56 days, respectively.]
Similarly, in a retrospective analysis performed in the US,
the mean time to treatment failure for mirabegron was
143 days versus 69 days for antimuscarinic drugs, although
the observed adherence and persistence with treatment
were similar.??

Mirabegron was generally well-tolerated for time periods
of up to 52 weeks in adults with OAB in the pivotal
clinical trials, with a tolerability profile consistent with
that observed at 12 weeks.!'*!329 Mirabegron had a similar
tolerability profile to placebo, with treatment-related
AEs recorded in <20% of patients, being rarely serious
(£1% of patients), and leading to treatment discontinuation
in <3% of patients.’”? The AEs in this sub-analysis was
less than the AEs in the European analysis (23.7% vs.
42.8%), and so were mirabegron-related AEs (6.2% vs.
21%) and mirabegron-related AEs leading to permanent
drug discontinuation (6.2% vs. 14%),[!”" which were though
similar to those of the 52-week randomized trial.l'”-2%!

According to a meta-analysis, mirabegron appears to be
better tolerated than antimuscarinic agents with regard
to adverse reactions, such as dry mouth, constipation,
and urinary retention.’®! In particular, dry mouth, the
most frequently observed adverse reaction and the
main AE leading to discontinuation of treatment with
antimuscarinics, did not occur at all in our sub-analysis,
while it occurred in a very small percentage (0.6%) of the
European participants overall.['”}

The limitations identified in the BELIEVE study!”
also apply for this sub-analysis. These include the
absence of randomization, as well as the absence of a
comparator arm to compare mirabegron with other oral
pharmacological treatments, both representing bias points.
In addition, the study results may have been influenced by
differences in patient’s interpretation and understanding
of the questionnaires used, depending on the educational
background. Nevertheless, it is presumed that we have
obtained meaningful information regarding symptom bother
and QoL, given that patients were followed up regardless
of the treatment they were on throughout the 12-month
observation period, and at the same time, patient-reported
outcomes in routine clinical practice have been evaluated.

Conclusions

The subanalysis in the Greek population confirmed
the European results of the BELIEVE study. Patients
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receiving mirabegron in a real-world setting experienced
clinically — meaningful improvements in  HRQoL.
Mirabegron demonstrated a high persistence rate (72%) at
12 months (FAS population) and good tolerability, as no
unexpected safety issues were observed and only a small
percentage (6.2%) of drug-related AEs led to treatment
discontinuation. In conclusion, the overall improvement
in HRQoL, particularly in the population continuing to
receive mirabegron at 10-12 months, as well as the low
incidence of adverse events, may have contributed to the
high persistence rate.
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Idiopathic Urethritis in Childhood: Presentation of Five Cases

Abstract

Introduction: Idiopathic urethritis (IU) in childhood is a rare disease with very few cases reported so
far. Methods: During the past 3 years, the medical records of young boys diagnosed with and treated
for IU in our department were retrieved and analyzed. Herein, their clinical course is presented,
and a brief review of the literature is performed. Results: Five young male patients (mean age:
8.2 years) presented to the pediatric office with blood spotting of the underwear or urethral discharge,
with or without dysuria. All the patients were treated in an outpatient basis and the corresponding
clinical courses after a mean follow-up was 15.8 months were favorable. Conclusions: IU is a rare
disease with a generally benign clinical course. Treatment must be tailored to symptomatic relief
with avoidance of antibiotics. An aggressive diagnostic workup should be reserved to those with

persistent symptoms or frequent recurrences.

Keywords: Blood, children, idiopathic, spot, urethritis

Introduction

Idiopathic urethritis (IU) in childhood is
a rare disease considering that very few
papers on this topic have been published
so far.l''7) Anecdotally, several pediatricians
and urologists have treated young patients
for intermittent urethral discharge or blood
spotting of the underwear. Although it is
recognized as a benign condition, some
uncertainty exists about the diagnostic
workup, optimal treatment, and long-term
consequences in the urinary tract.["]
Herein, we present our experience after the
diagnosis and treatment of 5 children with
1U.

Methods

The medical records of the patients
diagnosed with IU were retrieved
retrospectively, and the clinical course is
presented in Table 1. The past medical
history focused on urinary and bowel
symptoms, arthritis, and  ophthalmic
symptoms. A meticulous  physical
examination was performed. In case of
uncertainty, urologic, and/or ophthalmologic
consultation was requested.  Urethral
smears along with urine samples were
collected from all five patients, and the
specimens were microscopically examined.

This is an open access journal, and articles are
distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows
others to remix, tweak, and build upon the work non-commercially,
as long as appropriate credit is given and the new creations are
licensed under the identical terms.
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The techniques used for the detection of
common bacteria, Neisseria gonorrhea,
Chlamydia  trachomatis, = Mycoplasma
hominis/genitalium and Ureaplasma
urealyticum are presented in Table 2.
Ultrasonographic (u/s) examination of the
urinary tract was routinely performed in
all patients. Voiding cystourethrogram,
urethroscopy, and urodynamics were
considered on an “as needed” basis to
patients with refractory symptoms or
frequent  recurrences. The  follow-up
data were also re-evaluated. In case of
inadequate posttreatment information, a
telephone communication was attempted.

Results

During the last 3 years (September
2016 till August 2019), five young male
patients (mean age: 8.2, range: 3—14 years)
presented to the pediatric office with blood
spotting of the wunderwear or urethral
discharge, with or without dysuria.
Noteworthy, in three patients, urethritis
was associated with chronic constipation
and stool impaction. On macroscopic
examination, three children had a pale
colored, low-viscous, purulent-like urethral
discharge. Their prepuce and glans were
of normal appearance. Arthritis and
conjunctivitis were not confirmed in any
of the children. The urinalysis revealed
hematuria in two patients, but it was
negative for pyuria. Investigation for the
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Table 1: Patients characteristics

Age (years) Urinary Other Urinalysis Bacteria Duration Therapy Recurrence/duration  Follow up (months)
symptoms symptoms detection (weeks) of recurrence (weeks)

3 UD, D, BS Bowel Sterile 6 BR, UR, NSAID At 32/3 26

6 UD, BS Sterile 3 UR No 20

14 D, BS Bowel RBC+ Sterile 9 BR, UR, NSAID No 15

7 D, UD Bowel Sterile 2 BR, UR at 49/4 14

11 BS RBC+ Sterile 7 UR, NSAID No 7

UD: Urethral discharge, D: Dysuria, BS: Blood spotting, RBC: Red blood count, BR: Bowel regimen, UR: Urinary regimen, NSAID:

Nonsteroidal anti-inflammatory drug

Table 2: Techniques used to identify bacteria in urethra specimens and urine samples

Other detection techniques

Type of bacteria Culture
Common

Naisseria gonorrhoae Chocolate agar
Chlamydiae Not performed
Mycoplasma hominis/genitalium PPLO broth/agar

Ureaplasma urealyticum

PPLO and urea containing broth/agar

Mac Concey II, blood, chocolate agar

Microscopy
Immunocromatography, PCR
PCR

PCR

PPLO: Pleuropneumonia like organism, PCR: Polymerase chain reaction

presence of bacteria in the urethral and urine specimens
was negative.

All the patients were treated in an outpatient basis,
and the corresponding clinical courses after a mean
follow-up was 15.8 months (range: 7-26) were favorable.
The mean duration of symptoms (including time of
recurrence) was 21.4 weeks (range: 3-53 weeks).
Antibiotics were not prescribed. To those with severe
urinary symptoms, instructions for timed voiding and
pelvic floor relaxation were provided accompanied by non
steroid anti-inflammatory regimens for several days. In
cases of constipation, laxatives were administered. At the
first follow-up visit (within a month), two patients were
symptoms free and at 3-month follow-up visit, all of them
were in a good condition.

Two patients recurred at 8 and 12 months, respectively. The
investigation and management were similar to that of the
first presentation. In both cases, symptoms rapidly improved
when a stricter adherence to the treatment instruction
was reported. The ultrasonic imaging results were
normal, making any association of IU with urinary tract
abnormalities unlikely. Thus far, the need for more invasive
urinary studies is not justified to any of the patients.

Discussion

IU is a rare disease with fewer than 170 patients presented
in the international literature.'”! Tt is characterized
by wurethrorrhagia, urethral discharge, and intermittent
hematuria with or without dysuria. It affects primarily the
male population of ages between 5 and 15 years.'"¥ The
etiology is unknown. Latent bacterial or viral infections
or allergic reaction are implicated in the pathogenesis of
IU.™ Tt has also been associated with urethra metaplasia,
hormonal disorders, or abnormal immune response.!"-”!

146

When urethritis is diagnosed, bacterial infection (BI)
should be excluded.**®" The differential diagnosis also
includes the Reiter’s syndrome,*? lithiasis of the urinary
tract, and urinary tract neoplasia.>! Others have associated
the disease with dysfunctional elimination syndrome which
is a constellation of symptoms originating from both the
urinary tract and the bowel.[!

Antibiotics are not considered effective for the treatment of
this condition!"**) when compared with other regimens such
as laxatives, biofeedback or a-blockers, the antibacterial
treatment yielded lower response rates and longer time for
complete response. Thus, conservative treatment focused
on the intestinal and urinary symptoms may be an adequate
and effective management. In addition, a-blockers have
been reported to be well tolerant by pediatric patients and
may lead to a rapid resolution of symptoms.!!

Despite the lack of specific therapy, the clinical course
seems to be benign. In the majority of patients, the
symptoms resolve within 1 year, and the mean duration
of symptoms is approximately 10 months.”?’ Nevertheless,
duration of up to 8 years has been reported.l” In cases
with prolonged symptomatology or frequent recurrences,
a more detailed investigation of the wurinary tract
should be considered and voiding cystourethrogram,
urethrocystoscopy and urodynamic studies may be used.
Early endoscopy is not generally justified, not only because
of the need for general anesthesia, but also because of the
risk of postendoscopy urethral trauma and development of
urethral strictures.>>” In contrary to previous reports,#9
we believe that the use of early endoscopy plays a minimal
role in the diagnosis, in decision making and in prognosis.

Some IU patients (10%-15%) may develop urethral
strictures®! located primarily in the bulbar urethra.”’
The children and their parents should be informed about
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this complication which, if ensues, can be treated with
urethrotomy (1) or, alternatively, with meticulous dilatation
of the urethra (2). Therefore, a prolonged monitoring of the
lower urinary tract function could be advised.

Conclusions

IU is a rare disease with a generally benign clinical course.
Should BI, lithiasis, tumor and Reiter’s syndrome have been
excluded, the treatment must be tailored to symptomatic
relief with avoidance of antibiotics. An aggressive
diagnostic workup should be reserved to those with
persistent symptoms or frequent recurrences in which the
probability of diagnosing a urethral lesion (e.g., metaplasia
and stricture) is higher. Administration of a-blockers in
children with IU may offer relief of symptoms but should
be further investigated for safety and effectiveness.
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- Original Article

Upper-Pole Infra-Costal Access for Supine Percutaneous

Nephrolithotomy: Advantage or Risk?

Abstract

Objective: There are still disagreements in choosing a better approach to establish a percutaneous
tract for percutaneous nephrolithotomy (PCNL), between supine and prone positions. The aim of
this study is to investigate the safety, efficacy, and practicability of treating upper-pole renal stones,
using an infra-costal puncture in both prone and supine positions. Materials and Methods: Fifteen
patients underwent infra-costal puncture for the percutaneous treatment of upper-pole stones at our
institution over a 3-year period. Seven patients underwent a prone procedure and six had a supine
PCNL. All punctures were undertaken by two consultant urologists. Stone clearance was assessed
with a plain X-ray kidney-ureter-bladder on postoperative day 1. We retrospectively analyzed our
prospectively maintained database to assess stone clearance, complications, and length of stay of
these patients. Results: The overall stone-free rate was 93.3% (all but one patient). One hundred
percentage of the prone group were stone free following the procedure. Nearly 87.5% of the supine
group had a complete clearance. Complications and length of stay were comparable for both groups.
Almost 25% of the supine group and 14% of the prone group required transfusion. The postoperative
pyrexia rates were similar for both groups. The overall complication rate was 26.7% (n = 4) — one
case of sepsis and three patients required blood transfusion. There were no thoracic complications.
Conclusions: Upper-pole renal stones can be safely and effectively treated percutaneously using direct
upper-pole puncture via an infra-costal approach in supine position, as well as in prone position.

Keywords: Infra-costal puncture, percutaneous nephrolithotomy

Introduction contribute to the vertical positioning of the
puncture.?# This position provides posterior
access to the collecting system, which
theoretically enables the surgeon to puncture
a posterior calyx through Brodel’s avascular
renal plane without significant parenchymal
bleeding and  peritoneal perforation.
However, the prone position also has some
disadvantages. For example, the abdominal
pressure decreases end-expiratory lung
volume and lung capacity, reducing the
ability of patients to tolerate prolonged
surgery, contraindicating the prone position
in morbidly obese patients and individuals
with respiratory diseases.’) An alternative
position for PCNL consists of the modified
supine position, in which patients are
placed in a supine position with a water
bag or a specially designed cushion under
the flank.l” The modified supine position
has several advantages.® Due to greater
comfort, the position has a low impact on
a patient’s blood circulation and respiratory
system. This position makes it easier for
the anesthetist to monitor the patient, and
it may decrease the use of anesthetics.['!1?]

Upper-pole calyceal stones are best
accessed for fragmentation with a direct
upper-pole puncture. The indications for
upper-pole stone access for percutaneous
nephrolithotomy (PCNL) are staghorn
calculi, large upper-calyceal calculi, calculi
associated with ureteropelvic junction
pathology, calculi in anomalous kidneys,
and calculi in special anatomy such as
that seen in morbidly obese patients.!!
The advantage of upper-pole access for
nephrolithotomy is direct access to most of
the intrarenal collecting system and upper
ureter. Upper-pole access can be achieved
either  supracostally or infracostally.
Traditionally, PCNL has been performed in
the prone position,”) which allows a wide
field for kidney puncture, avoids abdominal
visceral injuries, and makes the puncture
pathway short and straight. Multiple routes
of access and the intraoperative use of
C-arm fluoroscopy X-ray machines may
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For high-risk patients, the modified supine position can
be changed to facilitate endotracheal intubation anesthesia
whenever needed. Moreover, the smaller angle between
the horizon and the operating channel improves the
removal of crushed stones.!'>'5 This position also facilitates
simultaneous ureteroscope access when necessary, allowing
for the combination of PCNL and the ureteroscope in
the management of complex stone diseases. The major
disadvantage of the modified supine position is that the
kidney is more easily pushed forward by the puncture
needle and the fascial dilators, leading to the establishment
of a deeper channel.!*!8) PCNL has been traditionally
performed in the prone position, with this still being the
most commonly used position. In the past decade, however,
several variations in patient positioning for PCNL have
been proposed.

Advantages of the supine position include less patient
handling, better drainage of the Amplatz sheath, a
combination of antegrade and retrograde approaches, the
ability of the surgeon to sit, easier change from spinal
or regional to general anesthesia, and higher tolerance,
especially in patients with pulmonary or cardiovascular
disease. The learning curve for the practicing endourologist
is minimal.

Furthermore, there were no significant (prone vs. supine)
differences in mean blood loss, need for blood transfusion,
and mean hospital stay between groups, similar to
previous results," suggesting that operations performed
in both positions are effective and safe. There were
no significant differences in the complication rate and
requirements for blood transfusions. However, another
randomized study found that the transfusion rate was
higher in the supine (27.5%) than in the prone (7.5%)
group.?” Differences between studies may be due to
different transfusion thresholds between different centers.
Apparently, PCNL in the prone position was thought to
exert a longer time because patients are required to be
placed in the prone position after ureteral catheterization
and to roll back to the supine position after surgery.
Supporting evidence has been provided. For example,
randomized trials have reported that operation times were
significantly shorter in the supine than that in the prone
group.?!

We compared the efficacy and safety of the supra-costal
and infra-costal approaches. We present our experience of
accessing the upper pole with an infra-costal puncture in
both prone and supine positions for the treatment of renal
stones and discuss the efficacy and safety thereof.

Materials and Methods

We undertook a retrospective audit of all patients at a
single institution who underwent PCNL for upper-pole
stones with an infra-costal puncture over a 3-year period,
between 2011 and 2014. All punctures were undertaken by
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two urology consultants under fluoroscopic guidance, one
practicing prone PCNL and the other supine, according to
surgeon’s preference. A retrospective study was carried out
for the 15 patients with renal or upper ureteral stones. The
inclusion standards were as follows: complete or incomplete
staghorn renal stones with sizes >2.0 cm; renal calyceal
stones with co-existing calyceal obstruction and clinical
symptoms; ureteral stones above L4 and >1 cm in size;
stone has stayed in the ureter for >2 months complicated
by ureteral ectasia above the stone; or patients who have
previously failed shock wave lithotripsy or ureteroscopic
lithotripsy. The stone burden (cm?) was calculated by
multiplying the maximal length and maximal width of the
stone in plain film of kidney-ureter-bladder (KUB).

Under general anesthesia (GA), the patients were placed in
the supine position with a gel cushion [Figure 1] beneath
the ipsilateral flank to elevate and expose the loin for
percutaneous access and to reduce the possibility of pleural
damage. Legs were supported on stirrups to have access to the
urethra for retrograde rigid/flexible ureteroscopy [Figure 2].
All patients received intravenous antibiotics at induction.
Flexible ureteroscopy was performed initially to identify the
position of the stone and retrograde study was performed.
Under fluoroscopy guidance, puncture was performed with
an 18G coaxial needle, which was inserted into the desired
calyx. Tract dilatation was performed using NephroMax™
balloon dilator. A nephrostomy balloon dilation catheter
was inserted and a 30 Fr Amplatz sheath was placed in the
proper position, allowing the introduction of a nephroscope.
A LithoClast® Master (LithoClast and ultrasonic system)
was used to fragment and remove the stone. At the end of
the procedure, all patients had ureteric stent insertion that
removed about 3-4 weeks later in the outpatient clinic.
The targeted point was one of the rear group calyces in the
upper pole [Figures 3 and 4]. For both access approaches,
we always minimized the angle between the long axis of
our percutaneous tract and the long axis of the collecting
system when we were dealing with renal staghorn stones.
The point we preferred to target was the calyx with the
stone inside that was closest to our puncturing point. When
we were dealing with ureteral stones, we always minimized
the angle between the long axis of our percutaneous tract
and the axis between the proximal and the distal segments
of the ureter. The puncture point was in the 11" intercostal
space or the 12" subcostal margin.

Stone clearance was assessed with a plain X-ray KUB on
postoperative day 1 and in the majority of cases, the stent
was removed on postoperative day 2 before discharge.

Results

Fifteen patients in total were identified — seven of which
underwent a prone PCNL procedure and eight had a
supine PCNL. Two patients had complete staghorn
calculi — one of whom was treated in the supine position
and the other prone. Six had multiple renal stones and
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Figure 1: Gel cushion

Figure 3: 2.2-cm left upper-pole stone — percutaneous nephrolithotomy —
complete clearance with infra-costal access

seven patients had a single upper-pole stone requiring
treatment. The mean stone size was 24.4 mm (range:
19—41 mm). The mean stone density was 937.1 HU (517
HU-1390 HU).

Fourteen/15 patients (93.3%) were left with a ureteric
stent postoperatively, and the other one patient who had an
incomplete clearance was left with a nephrostomy.

All but one patient had complete clearance, with a
stone-free rate (SFR) of 93.3% (n = 14). Four patients
developed a postoperative pyrexia, and was treated
for sepsis. There were no bowel or pleural injuries. The
length of stay ranged from 1 to 8 days (mean = 3.6 days),
which was comparable for both groups (3.4 prone, 3.75
supine). Three patients (20%) required a blood transfusion.
Complication rates were similar for the two groups. The
stone clearance rates were 100% in the prone group and
87.5% in the supine group although the small numbers and
heterogeneity of stone burden make a comparison difficult.
Nearly 25% of the supine group and 14% of the prone
group required transfusion. The postoperative pyrexia rates
were similar for both groups. The overall complication
rate was 26.7% (n = 4) — one case of sepsis and three
patients required blood transfusion. There were no thoracic
complications.

Discussion

Large upper-pole renal stones are best accessed for
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Figure 2: Patient in the supine position — left — percutaneous nephrolithotomy
iliac crest, rib cage, and posterior axillary lines marked

Figure 4: Another case of left upper-pole stone percutaneous
nephrolithotomy - infra-costal access

fragmentation with a direct upper-pole calyceal puncture.
This is more commonly undertaken via a supra-costal
approach above the 12" or 11" rib. Upper-pole calyceal
puncture can also be achieved with an infra-costal puncture.
The reported thoracic complication rates with supra-costal
puncture range from 5% to 29%.[322?]

We demonstrate that upper-pole calyces can be safely
accessed via an infra-costal puncture in both prone and
supine positions. SFRs for infra-costal upper-pole access tend
to compare less favorably with supra-costal puncture SFR.

Lang ef al. found that higher SFRs with lower complication
rates were achieved when using a prone intercostal approach
when compared with that of supine infra-costal puncture. The
SFR in their series for infra-costal puncture was just 74%
compared with 88% for the supra-costal approach.”! A further
series of 464 patients by Lojanapiwat et al. also found higher
SFRs in their supra-costal puncture group of 82.2% compared
with 77.1% of those treated via an infra-costal puncture. This
series did report a significantly higher thoracic complication
rate of 15.3% in the supra-costal group however."

Radecka et al. also found a higher complication rate for
prone supra-costal puncture when compared with that of
supine infra-costal approach.’!

El-Karamany achieved 78% SFRs in their series of supine
supra-costal PCNL for staghorn calculi but reported a 10%
hydrothorax rate.*
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More recently, Ozgor et al. found comparable SFR and
complication rate with supra- versus infra-costal punctures
using mini-PCNL in their series of 98 patients.

Falahaktar et al. reported an 85% SFR for infra-costal
puncture in the supine position in their series with no
thoracic complications.!'”’

Our series demonstrates that upper-pole stones can be
accessed safely and effectively using an infra-costal
puncture in both prone and supine positions. Good SFRs
which compare favorably with those in the literature were
achieved. Our complication rates compare favorably with
that of reported series with no major complications.

This is a safe method for treating larger upper-pole stones
in select patients and can be used either prone or supine.
The main advantage of an infra-costal puncture over a
supra-costal puncture is the reduced risk of pleural injury.

PCNL has been traditionally performed in the prone
position, with this still being the most commonly used
position. In the past decade, however, several variations
in patient positioning for PCNL have been proposed. The
total cost of performing a supine-combined PCNL is much
higher because two endourologists are needed and the costs
of using access sheaths and flexible ureteroscope have to be
bear in mind, but it is not higher than the cost of a second
or third operation to clear all the reaming fragments.?!]

Advantages of the supine position include less patient
handling, better drainage of the Amplatz sheath, a
combination of antegrade and retrograde approaches, the
ability of the surgeon to sit, easier change from spinal or
regional to GA, and higher tolerance, especially in patients
with pulmonary or cardiovascular disease. The learning
curve for the practicing endourologist is minimal.

None of the patients in our study experienced major
complications. Complications may occur during or after
PCNL and may include extravasation, blood transfusion,
and adjacent organ injuries. In other studies, the rates
of major complications, however, including septicemia,
colonic or pleural injury, and serious bleeding, have
been found to vary from 0% to 4.7%.%" Furthermore,
there were no significant (prone vs. supine) differences
in the mean blood loss, need for blood transfusion,
and mean hospital stay between the groups, similar to
that of previous results,”? suggesting that operations
performed in both positions are effective and safe. There
were no significant differences in the complication rate
and requirements for blood transfusions. However,
another randomized study found that the transfusion
rate was higher in the supine (27.5%) than in the
prone (7.5%) group. Differences between studies may be
due to different transfusion thresholds between different
centers.?”? Apparently, PCNL in the prone position was
thought to exert a longer time because patients are
required to be placed in prone position after ureteral
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catheterization and to roll back to the supine position
after surgery. Supporting evidence has been provided. For
example, randomized trials have reported that operation
times were significantly shorter in the supine than that in
the prone group.

Conclusions

The study showed that PCNL in the supine position is an
effective and safe method for treating urinary stones. There
are numerous advantages for PCNL, including decreasing
operating time, evacuation of stone fragment, a more
tolerable position for high-risk patients, and sitting position
for the surgeon. We hope that this paper could encourage
the stone teams to perform PCNL in the supine position.
However, we do recognize that our sample size was not
large. Larger, prospective studies at multiple clinical
centers are warranted to further compare the supra-costal
and infra-costal access approaches in treating upper urinary
stones using PCNL.
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- Review Article

Prostate Cancer Therapies and Fertility: What Do We Really Know?

Abstract

We reviewed the literature for articles in English in the Medline database from 1970 until today.

The keywords used were “prostate cancer,” “fertility,” “radical prostatectomy,
androgen deprivation therapy,” and ‘“chemotherapy.” Only the studies with full

9

radiotherapy,

29 <

external beam

paper were included in our review. The knowledge for this important issue is minimal and more
minimal tends to be the consent of the patients. Prostate cancer does not seem to directly influence
fertility, but all its therapies directly or indirectly seem to do so. In many of them, the impact may be
reversible, but the mechanisms of this impact are still under consideration. Prostate cancer treatments,
predominantly radiation, can cause long-term azoospermia; however, the data in the literature are
sparse, mainly derived from small series, and based on these, no safe conclusions can be drawn.

Keywords: Androgen deprivation therapy, chemotherapy, infertility, prostate cancer, radical

prostatectomy, radiotherapy

Introduction

According to the American Cancer Society,
prostate cancer is the most popular cancer
with rates up to 19% (except for skin
cancer).l!! The rates of the first diagnosis
of prostate cancer in the age group of
35-44 and 45-54 are 0.5% and 9.2%,
respectively.” The above-mentioned
statistic data in conjunction with the
mean age of man childbirth (33 years)
along with the fact that men tend to start
thinking of having children even after
55 years (13.3%), transform the decision
for prostate cancer management, in a
significant one.®’ In this study, we are
reviewing literature about the impact of
prostate cancer and its therapy in men
fertility, in an effort to increase the 8.7% of
informed consent of the patients, according
to a very recent study,” for fertility issues
after prostate cancer therapy.

Prostate Cancer and Infertility

The most important parameter when
informing the patient is whether prostate
cancer itself can affect spermatogenesis
and, as a result, lead to infertility before
starting any treatment. In contrast to
testicular cancer, which 1is extensively
reported in the literature, the data on
prostate cancer are few and not well
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documented. A recent analysis of 409
men cryopreserving 717 sperm samples
showed that just 6% of them suffered from
prostate cancer. These patients with an
average sperm count of 83.5 x 106 and an
average combined motion rate of 50.2%
did not have any sperm disorder in their
majority.®) The same results are reported
in other relevant studies.*”? Cancer can
produce catastrophic physiological changes
in the body, systematic disorders from
mediated factors such as interleukins,®
tumor necrosis factors, and other factors,
as well as organic stress produced by the
secretion of wvarious hormonal factors.
All the above results in decreased sperm
quality ending to infertility.”’ However, it
is important to emphasize that none of the
above data have been specifically studied
for prostate cancer. The above leads us to
the conclusion that prostate cancer itself
does not cause significant changes in sperm
quality fact that must be included in the
patient consent form before treatment.

Radical Prostatectomy

The first and obvious mechanism,
influencing the fertility of the patient
undergoing radical  prostatectomy, is
anatomical. During radical prostatectomy,
ligation of the seminal ducts, removal of
the prostate and the seminal vesicles takes
place, and erectile dysfunction occurs as a
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direct complication, which causes loss of ejaculation and
inability to fertilize. However, the above does not directly
affect spermatogenesis and the patient theoretically remains
fertile and capable of fertilization by other means like
in vitro fertilization. However, questions are raised by
researchers on the possible effect of prostate removal on the
patient’s hormonal profile and on whether this effect can
negatively affect spermatogenesis. Miller ef al. studying 63
men who underwent open radical prostatectomy, concluded
that postsurgery showed an increase in serum total and
free testosterone, oestradiol, luteinizing hormone (LH),
and follicle-stimulating hormone (FSH) while showing a
decrease in dihydrotestosterone (DHT) (P < 0.0001).1'% The
researchers conclude that the prostate probably participates
in a negative biofeedback mechanism with the
hypothalamic—pituitary axis through substances that remain
to be demonstrated. Similarly, a more recent study has
shown that a statistically significant reduction of LH by 53%
and DHT by 13% was observed in a 55-man sample, while
FSH increased by 21% and inhibin B was also changed.!'"
The above studies, combined with even bigger,'” suggest
a correlation of the hypothalamic—pituitary axis with the
prostate as the main mechanism of disorder of the hormone
profile of patients after radical prostatectomy. In this case,
considering the fact that the values of inhibin B and FSH
are directly related to spermatogenesis,!'>'* we conclude
that radical prostatectomy itself may play a direct role in
the infertility of patients.

Radiation Therapy and Brachytherapy

Testicles are extremely sensitive to radiation, especially
the cells of the genital cord. Doses above 4 Gy can cause
permanent damage to these cells. Instead, hypogonadism
due to Leydig cell damage requires higher doses of
radiation (20 Gy). However, radiation therapy for prostate
cancer causes a rather negligible destruction of the testicular
tissue,!'”] despite the fact that the latter receives a 3%—8% of
the radiation dose.['"!¥] Surprisingly, there are many reports
in the literature on clinically significant hypogonadism that
persists for at least 2 years after radiotherapy for prostate
cancer,!'”2!) while histological examination of testis samples
taken for recurrent prostate cancer has revealed significant
testicular atrophy.?

Apart from the dose of radiation, there are other factors
that affect the quality of the sperm. These include direct
or indirect radiation, number and duration of dosages, and
personalized factors such as the response of the patient’s
tissue to radiation and age. Doses between 0.35 and 0.5
Gy result in reversible azoospermia which is reversed after
10-18 months. However, if the dose rises above 1.2 Gy,
then the risk of nonreturn to normal levels is greater.%!
Clearly newer imaging and radiotherapy techniques can
further reduce testicular radiation in an effort to maintain
a patient’s fertility.*®! Finally, it is important not to neglect,
the potential effects of brachytherapy for prostate cancer
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on the fertility of patients. Very few data are available in
the literature; however, they support that after this therapy,
the dose that testicles absorb is clearly negligible (<0.2Gy).
A mild and mainly transient oligoasthenospermia may be
observed in patients, however the authors suggest waiting
from 4 to 12 months for a childbearing attempt.[2”2

Androgen Deprivation Therapy

Hormonal manipulations succeed in controlling prostate
cancer by suppressing testicular testosterone, but it leads
to both oligoasthenospermia, loss of libido, and erectile
function of patients, leading to infertility. However, most
authors are focusing on the study of the potential return of
testosterone and spermatogenesis after discontinuation of
hormonal manipulation. The quality of the data available
in the literature is low because most of them are small
case series. In one of these, authors, following 14 patients
under androgen blockade, studied the hormonal profile of
patients after discontinuation of hormonal manipulation.
The conclusion of this study is that although the return
of the hypothalamic—pituitary—testicular axis was different
among patients, the trend was for prolonged maintenance
of low testosterone levels even for more than 1 year after
hormone disruption.””’ This low testosterone, following
long-term administration of the Luteinizing hormone-
releasing hormone (LHRH) agonist, may not stem from
permanent suppression of the axis but from an irreversible
destruction of Leydig cells.?” In contrast, a study of
animal models revealed a potential reversal of fertility after
discontinuation of a short-term hormone therapy.*!!

Chemotherapy

The incidence of chemotherapeutic agents in fertility has
been extensively studied for the most widely used agents
and for the treatment of the most common neoplasms.
In this context, it has been found that alkylating agents
such as cyclophosphamide and iphosphamide are at high
risk for prolonged azoospermia, while agents such as
vincristine and methotrexate are rather low-risk therapies
for infertility.*” However, there are no direct data on the
potential for infertility after chemotherapy for prostate
cancer, and this may be due to the fact that these patients
may not be interested in becoming parents, so organize such
a study would be difficult if not impossible. However, there
is evidence from indirect studies using the chemotherapeutic
agents that are also used in prostate cancer such the recent
study by Chatzidarellis ef al/. who found a statistically
significant reduction of inhibin B and FSH (P < 0.001 and
P = 0.000, respectively) after taxane administration, which
was maintained throughout the follow-up (6 months).B
Authors conclude that the above changes in combination
with the observed bilateral decrease in testicular size
indicate a significant gonadal damage following the
administration of chemotherapeutic agents such as
docetaxel. The results of the above study, if combined with
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the results of studies demonstrating the direct correlation of
inhibin B values with spermatogenesis,*>** can lead to the
indirect conclusion that chemotherapy for prostate cancer
can cause infertility in patients receiving it.

Conclusions

As the age of the first diagnosis of prostate cancer
decreases, the need for clear answers and solutions for
the possible infertility that the treatments potentially cause
will increase. Both prostate cancer itself and its treatments,
predominantly radiation, can cause long-term azoospermia;
however, the data in the literature are sparse, mainly
derived from small series, and based on these, no safe
conclusions can be drawn.
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- Review Article

Antioxidants and Oligoasthenoteratozoospermia: A Review of the

Literature

Abstract

The present review examines whether and to which extent the antioxidant drugs have a role in the
management of patients with oligoasthenoteratozoospermia (OAT). Subfertility and especially semen
parameters disorders presented as OAT have been associated with increased oxidative stress and on
this basis, several studies of antioxidants administration toward its treatment have been carried out.
In the limits of this literature review and by using scientific publications search engines (PubMed,
Medscape, Cochrane Library, Google Scholar), 285 related studies were found in total. Among them,
the 34 more relevant to the investigated topic, with a complete statistical analysis, were isolated and
included in the present review. It seems that there is a significant positive impact of antioxidants on
semen parameters’ improvement and childbearing. However, these studies are quite heterogeneous
and more studies are required, for safe conclusions to be extracted. Administration of antioxidants to
those men should be a matter of individualized approach.

Keywords: Antioxidants, oligoasthenoteratozoospermia, subfertility

Introduction

Infertility is defined by the WHO
as the inability of a sexually active,
noncontracepting  couple to  achieve
pregnancy in 1 year!! It affects 15%
of couples globally. The malefactor
participates in 50% of infertile couples,
whereas it is exclusively responsible
for 20%-30% of the cases.”’ The main
cause of male infertility is idiopathic
oligoasthenoteratozoospermia (OAT).
Reactive oxygen species (ROS) are unstable
oxygen molecules that derive from the
incomplete reduction of molecular oxygen at
the end stage of oxidative phosphorylation.*!
Under normal circumstances, ROS plays a
key role in sperm’s chromatin condensation,
spermatozoa activation, and spermatozoa
number regulation via apoptosis.*! Extra
modifications occur during spermatozoa
transit through the epididymis, leading
to their maturation.®® When ROS
concentration exceeds the total antioxidant
capacity (TAC) of spermatozoa, oxidative
stress occurs. Spermatozoa are vulnerable
to oxidative stress.[! Genetic causes,
varicocele, genitourinary infections and
trauma, cancer and the treatments against
it, obesity, nutrients deficiency, smoking,
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drugs, pollution, high temperature, and
radiation lead to oxidative stress, which
cause protein damage, lipid peroxidation,
DNA damage, and apoptosis, resulting
to sperm damage and infertility.’). Lower
TAC has been associated with impaired
sperm motility and infertility.’). Oxidative
stress has been associated further with
impairment of all semen parameters and
microscopic  defects, associated mostly
with impaired sperm motility.’) Higher
ROS concentrations have been associated
with semen parameters disorders, such as
OAT. A cutoff concentration value of 91.95
relative light units has been proposed as a
diagnostic tool for oxidative stress and as
a prognosis index in assisted reproductive
technology (ART) procedures.!”

Methods

PubMed, Medscape, Cochrane Library,
and Google Scholar were used as search
engines. The following keywords — alone
and in combinations — were used: “OAT,”
“oral antioxidants,” “antioxidant treatment,”
“male infertility,” “coenzyme Q10,” “zinc,”
“vitamin C,” “vitamin E,” “glutathione,”
“pentoxifylline,” ‘carnitines,” “folic acid,”
“lycopene,” “selenium,” and “N-acetyl
cysteine (NAC).” Studies were selected
based on whether they were randomized,
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included a target population of infertile men with OAT and
if they measured the outcome based on the effect on semen
parameters, spontaneous pregnancy rate, outcome of ART,
or live birth rate (LBR).

The titles and abstracts extracted from the electronic
searches were scrutinized and full manuscripts of relevant
citations that met the search predefined selection criteria
were obtained. Final study inclusion was made following
the examination of the full manuscripts.

The selected studies were assessed for methodological
quality by using the components of study design that
are related to internal validity,® including method of
randomization, allocation concealment, double-blinding,
intention-to-treat analysis, and follow-up (or drop-out) rate.
Study characteristics, participant features, study inclusion
and exclusion criteria, and nature of intervention (type and
dose of antioxidant(s) used and duration of treatment) were
extracted from each study.

Results

Out of 285 studies retrieved from the electronic search,
34 (11.9%) were included in this review. Semen parameters
were examined in 32 studies. A statistically significant
improvement was observed in 27 of them (84.3%).
Spontaneous pregnancy and/or LBR were examined
in 18 of these studies (52.9%), showing a positive
effect on outcome in 12 of them (66.6%). Five of these
studies (27.7%) assessed the outcome of ART procedures
following antioxidant treatment, with 3 of them (60%)
showing a statistically significant improvement of LBR.
Thirteen studies examined the spontaneous pregnancy
rate (38.2%) and a statistically significant improvement
was observed in 9 of them (69.2%).

Coenzyme Q10

Lower levels of this molecule have been associated with
higher concentrations of organic peroxides in seminal
plasma.”’ A meta-analysis of three double-blind randomized
clinical trials in 2013 showed a significant improvement in
all semen parameters of men receiving CoQ10, without
any effect on pregnancy rate. LBR was not examined.
Heterogeneity of the trials is the most prominent drawback
of this meta-analysis.l'” Spontaneous pregnancy rate = 34.1%
and LBR = 92.9% were observed in men with OAT, who
received 600 mg CoQ10 daily for 12 months (n = 287), in a
trial lacking a control group.'" Its effectiveness seems dose
and time dependent."''2 CoQ10 produced superior results on
sperm motility, morphology, and oxidative status — as depicted
by superoxide dismutase activity and catalase (CAT)-in
comparison with selenium (P < 0.01 vs. P < 0.05), while
sperm concentration and CAT activity were improved only by
CoQ10 administration (P < 0.01 and P < 0.05, respectively).™*
However, in most cases, the baseline values were extremely
low and even after their statistically significant improvement
remained lower than lower reference values.
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Vitamin C

Its use has been studied in combination with other
antioxidants, mostly Vitamin E. No significant effect on
semen parameters or pregnancy rate was observed by Rolf
et al.™ A double-blind randomized clinical trial by Greco
et al. showed a significant improvement of sperm DNA
fragmentation, leading to improved outcomes of ICSI,
even if semen parameters were not affected.'¥ Vitamin
C has been used as an adjuvant means of treatment
to the surgical treatment of varicocele, showing a
statistically significant improvement in sperm motility and
morphology (P < 0.01).['"]

Vitamin E

Administration of Vitamin E as a monotherapy was
associated with an improvement in the sperm’s oxidative
status and motility, resulting in a pregnancy rate of 21%
in men with AT (n = 52).°! Its use in combination with
clomiphene citrate (400 mg + 25 mg, respectively) was
shown to result in significant improvement of sperm
concentration and forward motility, leading to an improved
pregnancy rate (36.7% vs. 13.3%) in a double-blind
randomized clinical trial by Ghanem et all'7 A similar
effect on semen parameters appeared in a study carried by
ElSheikh et al., which indicated that the combination of
clomiphene citrate and Vitamin E produced better results
than each component alone.!'!

Glutathione

Glutathione is poorly absorbed by the gastrointestinal tract,
making its intramuscular administration necessary, which is
a less convenient option compared to per os administration.
Therefore, other per os administered antioxidants are preferable
to it and there are few associated data. Lenzi et al. observed a
significant improvement of sperm motility and morphology in
a study of few participants, lacking a control group.!'”

Carnitines

Carnitines’ concentration in the epididymis is 2000 times
higher than the concentration in plasma, significantly
lower in men with OAT. Carnitines’ administration (2 g
LC/day + 1 g LAC/day) was associated with a significant
improvement of semen parameters in men with OAT
and Grade I-III varicocele. This improvement was
more prominent — including also Grade IV wvaricocele
patients — when 30 mg cinonxicam/4 day was added.
Pregnancy rates were 1.7%, 21.8%, and 38%.2% Another
double-blind randomized clinical trial demonstrated a
significant improvement of sperm motility, especially
in cases of low baseline values and four spontaneous
pregnancies.’ A study by Cavallini et al. showed
significantly improved Intracytoplasmic Sperm Injection
(ICSI) outcomes in patients with OAT, who responded well
to carnitines’ administration — response was evaluated by
the reduction of aneuploidy percentage.?”!
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Zinc

Combined administration of zinc and folic acid produced
a significant improvement in sperm concentration, while
zinc plasma concentration was associated with sperm

concentration and motility.”  Another double-blind
randomized clinical trial demonstrated a significant
improvement of all semen parameters and DNA

integrity in patients who received zinc, regardless of
the co-administration of Vitamins C and E.?*! Raigani
et al. failed to demonstrate any improvements in semen
parameters following the administration of zinc and/or folic
acid. Only a marginally significant DNA Fragmentation
Index (DFI) was observed in patients receiving zinc as
monotherapy.?

Folic acid

Mutations in genes related to folic acid metabolism
have been associated with idiopathic OAT, whereas
its concentration in plasma has been found lower in
infertile men.*! Folic acid has not been associated with
improvement of semen parameters, sperm oxidative
status, and DNA integrity,*! but its combination with zinc
seems to have a positive effect on sperm motility?*! and
concentration.?”)

Lycopene

Two studiesi®®*! have observed a statistically significant
improvement of sperm concentration and motility, along
with spontaneous pregnancy rates of 36% and 20%
respectively, but they are highly restricted due to small
number of participants and lack of control group.

Polyunsaturated fatty acids

Omega-3 fatty acids’ concentration was found lower
in men with OAT, whereas the omega-6 to omega-3
ratio was significantly higher in these men.F” In a
double-blind randomized clinical trial,’"! omega-3 fatty
acids’ administration was associated with improved sperm
concentration — baseline values were already marginally
below normal — and increased antioxidant enzymes’ activity.

Selenium

Administration of selenium as a monotherapy or in
combinations with Vitamins A, C, and E has produced a
nonstatistically significant improvement of sperm motility
in men with OAT, along with five (11%) spontaneous
pregnancies, null in the placebo group.’? All semen
parameters  statistically significantly improved after
the administration of selenium and/or NAC, while the
improvement was more prominent under the combination
treatment.®” A review of selenium concludes on its
administration being proposed only for men with
proven selenium deficiency, in areas with soil poor in
selenium.B* Its effect on semen parameters was lower than
this of CoQ10.2
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N-acetyl cysteine

NAC has been associated with improved sperm viability!>)
and reduction of oxidative stress®® when used in vitro.
Administration of 600 mg NAC/day for 3 months in men
with AT was associated with improved sperm volume,
viscosity, and motility.?” All semen parameters statistically
significantly improved after the administration of selenium
and/or NAC, while the improvement was more prominent
under the combination treatment.?*!

Pentoxifylline

Its use, along with folic acid and zinc, in men with OAT
and grade 3 or higher varicocele has been associated with
improvement in sperm morphology.’¥ A double-blind
randomized clinical trial of 254 participants with OAT
demonstrated a statistically significant improvement in all
semen parameters, TAC, and acrosome reaction following
the administration of 400 mg pentoxifylline twice daily for
24 weeks. The pregnancy rate was not examined in this
trial.*]

Multiple antioxidants

In a double-blind randomized clinical trial carried by
Galatioto et al., a statistically significant improvement of
sperm motility was observed following the administration
of a mixture of NAC, antioxidant vitamins, and nutrients
to men with impaired semen parameters after the
surgical treatment of varicocele. No significant effect
was observed on pregnancy rate.*”) Another double-blind
randomized clinical trial by Tremellen et a/. demonstrated
a nonsignificant improvement of implantation rate (46.2%
vs. 24%) and a statistically significant improvement
of LBR following the administration of a mixture of
multiple antioxidants (lycopene, Vitamins C and E, zinc,
selenium, folic, and garlic) 3 months prior to ICSLM!Y The
administration of a similar regimen to — both OAT and
non-OAT — men prior to ICSI resulted in a statistically
significant improvement of sperm concentration and
motility. However, the new values were still pathological
and the procedure’s outcome was not examined.? A
significant improvement of DFI was observed in another
study, regarding only men with higher baseline DFI values.
However, its statistical value is limited.*¥] A double-blind
randomized clinical trial by Gopinath et al. regarding the
use of LC, zinc, CoQ10, and lycopene in two different
dosages demonstrated a significant dose-dependent effect
on sperm concentration and motility — with the new
values being above the reference values. Spontaneous
pregnancy rate also increased following the administration
of this regimen. However, this increase was not statistically
significant. Busetto et al. demonstrated a statistically
significant improvement of all semen parameters in 104
men with OAT, with or without varicocele, who received a
mixture of LC, LAC, fructose, CoQ10, zinc, folic acid, and
Vitamins C and B12. The improvement was more prominent
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in patients with varicocele. The pregnancy rate was 19.2%
versus 3.8% in the placebo group. 90% of pregnancies that
occurred in the first group and 50 % of pregnancies that
occurred in the placebo group regarded patients without
varicocele. A mixture of L-arginine, CoQ10, Vitamins C,
B3 and E, inositol, ginseng, and Tribulus was associated
with improvement of all semen parameters in men with
OAT prior to ICSI. Even if fertilization rate and number
and quality of embryos improved, LBR was not affected.
Joseph et al. observed no significant improvement of semen
parameters, live pregnancy rate, or LBR in a double-blind
randomized clinical trial regarding men with OAT, who
received a mixture of Vitamins C and E and zinc prior to
in vitro fertilization procedures.*”)

Discussion

The role of oxidative stress and ROS concentration in the
pathophysiology of male infertility has been demonstrated
in several studies.>*%" One study showed that antioxidant
treatment is more efficient when combined with lifestyle
modifications (avoiding red meat, soy, saturated fats
and high temperatures, smoking, drugs, and alcohol
cessation along with limited exposure to pollutants). The
outcome of childbearing efforts was not measured in this
study.¥! Another study demonstrated a greater benefit from
antioxidant treatment in patients younger than 35 having a
body mass index (BMI) <25. Given the increased oxidative
stress in older and heavier men, it was expected that older
men of an increased BMI would benefit the most. These
findings imply that either the oxidative stress exceeded the
antioxidant capacities of the treatment or other mechanisms
are also involved.* During all the studies included, no
incident of dropping out of the study because of adverse
effects of the administered drugs was observed. Adverse
effects were dyspeptic complaints of low statistical
significance. The overuse of antioxidants — mostly due to
an inappropriate estimation of oxidative status — could lead
to “antioxidant paradox” — a nonsignificant effect of large
quantities of antioxidants on semen parameters — or even
reductive stress, which is associated with male infertility
and multisystemic disorders that mostly pertain to animal
models.B”

This review incudes a large number of heterogeneous
studies, as far as administered drug, study methodology,
and statistical analysis are concerned. Due to this
heterogeneity, the conduction of a meta-analysis was not
possible. The results of the studies above imply a significant
improvement of sperm parameters in men with OAT, while
the effect on the outcome of childbearing outcomes is
more controversial, seeming that ART procedures are more
likely to benefit from such interventions. However, the
semen parameters’ improvement seems to be more intense
in patients with extremely low baseline values and — even
after their statistically significant improvement — the
parameters’ values remain below reference values, with
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only a few exceptions.’'# It is clear — and pointed in
most of the included studies — that more precise and
homogeneous studies are required to clarify the role of
antioxidant treatment in men with OAT.

Conclusions

The present studies are quite heterogeneous as far as
many of their features are concerned and there is a
distinct need for more research on this subject. It seems
that an improvement of semen parameters — especially
in more severe situations — may occur. The effect on the
outcome of childbearing efforts is more controversial.
The administration of such drugs should be individualized
to men under oxidative stress and proved deficiency of
specific antioxidant substances. Finally, the selection of the
appropriate reproduction technique should be the result of
the interdisciplinary approach of the infertile couple, taking
into account their wishes and their needs.
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[ 4¥ Case Report

A 36-Year-Old Patient with Acute Urinary Retention Due to an Anterior
Midline Prostatic Cyst: A Case Report and Review of the Literature

Abstract

During the years, there have been no more than a few reports (with ours being so far the sixth) of
prostatic cysts prolapsing into the bladder and thus causing urinary obstruction. Most of those cystic
formations are generally asymptomatic and are found during random controls. In our case, the cyst
was located in the anterior midline of the prostate in a 36-years-old patient presenting at the E. R
with severe suprapubic pain and urinary retention after 3 months of constantly deteriorating lower
urinary tract symptoms. Transabdominal ultrasonography and magnetic resonance imaging revealed
a projecting prostatic cyst that like a valve was blocking the bladder neck at 12 o’clock position. It
was successfully removed by transurethral resection leaving the patient free of symptoms.

Keywords: Bladder obstruction, prostate, prostatic cyst, transurethral resection, urinary retention

Introduction

Cysts of the lower male genitourinary tract
are not a common feature and usually are
found to be benign.'* Their discovery
has been the result of the increasing
use of transrectal ultrasound, computed
tomography, and magnetic resonance
imaging.

Embryology

Both sex embryos have two pairs of
genital ducts: The  paramesonephric
ducts (Miillerian) and the mesonephric
ducts (Wolffian). When it comes to the male
genital tract development this is considered
to be a result of the differentiation of the
components on the Wolffian duct and the
involution of the miillerian ones. Sometimes
those remnants persist on adult males
despite the degeneration of the miillerian
ducts leading to the presence of certain
formations or anatomic disorders."!

Classification

In the literature, prostatic cysts are usually
classified as either median, paramedian,
and lateral cysts, or intraprostatic and
periprostatic cysts.**! Median cysts (prostatic
utricle cysts and Miillerian duct cysts) are
located in the midline behind the upper half
of the prostatic urethra [Table 1].
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Prostatic utricle cysts are an embryologic
remnant of the Miillerian duct system,
results of an incomplete regression of this
structure during embryologic development.
They are most commonly found in males
under 20 years of age. Their reported
occurrence in the general population is
about 1%-5%.°7 They are associated
with various genitourinary abnormalities,
including hypospadias, intersex disorders,
cryptorchidism, and ipsilateral renal
agenesis and they may manifest with
various signs and symptoms, including
urinary tract infection, pain, postvoiding
incontinence, recurrent epididymitis, and
hematospermia.l**)  Since utricle cysts
communicate with the urethra, they may
result in postvoiding dribbling. Prostatic
utricle cysts can become infected and may
contain pus or hemorrhage, which can
confuse imaging because their appearances
overlap with those of abscesses and cystic
tumors of the prostate.! Utricle cysts are
pear-shaped structures that, unlike miillerian
duct cysts, do not extend above the base of
the prostate. They communicate freely with
the prostatic urethra.®! Utricle cysts are
typically smaller than miillerian cysts and
are usually 8-10 mm long. They contain
fluid, which has high signal intensity on
T2-weighted images.! At the transrectal
US, they manifest as a midline anechoic
cystic cavity posterior to the urethra.
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Miillerian duct cysts result from focal failure of regression
and focal saccular dilatation of the mesonephric duct. They
are occasionally associated with renal agenesis, but external
genitalia is normal.”’ The peak incidence of miillerian duct
cysts is between the ages of 20 and 40 years. A few cases
have been reported to occur in infancy.'” According to
an older autopsy series, the reported prevalence in men
is 1%. However, the frequency of occurrence may be
underreported, since some authors found a prevalence of
5% in urologic patients.! Miillerian duct cysts are usually
asymptomatic but may manifest in early adulthood with
urinary retention and urinary tract infection.”! They may also
cause ejaculatory impairment by obstructing the ejaculatory
duct in the midline. Such as utricle cysts, Miillerian cysts
can become infected; their imaging appearance resembles
that of abscesses or cystic tumors of the prostate.5] At
aspiration, miillerian duct cysts never contain spermatozoa,
but they do commonly contain calculi. There have been
case reports of miillerian duct cysts and prostatic utricle
cysts containing carcinoma.® Surgical excision of a
miillerian duct cyst may be performed depending on the
size and location of the cyst and the presence of clinical
symptoms.[® Transurethral resection and percutaneous
aspiration are used to treat small miillerian duct cysts. The
use of laparoscopic excision has also been reported. For
a large pelvic or abdominal cyst, open surgical excision
is the treatment of choice.”! Miillerian duct cysts appear
as teardrop-shaped midline cysts extending above the
prostate. They do not communicate with the posterior
urethral'” [Table 2].

Case Report

A 36-year-old patient presented at the E. R with severe
suprapubic pain and urinary retention after 3 months of

constantly deteriorating lower urinary tract symptoms
including frequency, weak wurinary stream, and a
sensation of residual urine that became really important
1 week before. Our patient presented a form of coronal
hypospadias [Figure 1] and besides that, he was a healthy
male, free of other medical problems.

The clinical examination revealed a dilated bladder. We
performed a transabdominal ultrasound [Figure 2] and
the volume of residual urine was >500 ml. At the same
time, we noted the presence of a midline cystic formation
elapsing from the prostate with an approximate diameter of
1,5 cm that projected on the bladder neck. The volume of
the prostate was normal for the patient’s age.

A simple 16fr foley catheter was put in place and the patient
was further controlled with an MRI [Figure 3] suggesting
the presence of a ureterocele, or a cyst of prostatic origin

Figure 1: Coronal hypospadias

Table 1: Cystic lesions of the lower male urogenital tract (source: Reference!'®)

Intraprostatic cysts

Extraprostatic cysts ~ Mimics of prostatic and

Median Paramedian Lateral paraprostatic cysts

Prostatic utricle cysts ~ Ejaculatory duct cysts ~ Prostatic retention cysts Seminal vesicle cysts ~ Ureteroceles

Miillerian duct cysts Cystic degeneration of BHP Cysts of vas deferens ~ Defect resulting from TURP
Cysts associated with tumors ~ Cowper duct cysts Bladder diverticula

Prostatic abscess

Hydroureter and ectopic
insertion of ureter

TURP: Transurethral resection of the prostate, BPH: Benign prostatic hyperplasia

Table 2: Prostatic utricle cysts versus miillerian duct cysts (source: Reference!'®!)

Parameters Utricle cysts Miillerian cysts

Patient age (years) 0-20 10-30

Origin Embryologic remnant of the Failure of regression and focal saccular
miillerian duct system dilatation of the miillerian duct

Configuration Pear shape Teardrop shape

Extension above the base of the prostate No Yes

Communication with prostatic urethra Yes No

Spermatozoa present Yes No

Malignancy reported Yes Yes
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such as a miillerian duct cyst. A preoperative cystoscopy
revealed a cystic mass located in the anterior prostate, in
the precise 12 o’clock position, closing the bladder neck
like a checking valve [Figure 4]. There was not any other
abnormality either from the bladder mucosa or the prostatic
urethra.

The patient underwent transurethral surgery under general
anesthesia and the cyst was excised with the transurethral
resector [Figure 5]. No bleeding or other incidences were
noted after the operation.

Discussion

Prostatic cysts are rather uncommon with a percentage
of incidence varying from 0.5% to 7.9%. According to
current classification, there can be intraprostatic cysts,
extraprostatic, and mimics of prostatic and periprostatic
cysts. Intraprostatic cysts can be either median (1%—5%
prostatic utricle and 1%-5% miillerian duct cysts), either
paramedian or lateral.**” On studies among patients with
symptomatic cysts up to 40% complained of obstructive
urinary tract symptoms, while according to other studies
patients with a medial prostatic cyst complained of
prostatitis-like symptoms (77%), scrotal pain (62%),

Figure 2: Ultrasound revealing a cyst at the level of the bladder neck and
urinary retention

Figure 4: Intra-operative cystoscopy with the anterior prostatic cyst,
blocking almost completely the bladder neck opening

Hellenic Urology | Volume 32 | Issue 4 | October-December 2020

impaired micturition (32%), small volume ejaculation (35%),
painful ejaculation (24%), hemospermia (24%), and
infertility (12%).'"1 When it comes to the location of
midline cysts these are mostly found posteriorly rather
than anteriorly.l'” Most of the references so far have to do
with posterior cysts or infravesical formations, while so far
only a few cases with involvement of the bladder neck are
presented including our case.!'""!”!

In our case, being the sixth on a series of similar cases so far,
transurethral unroofing and excision of the cyst seem like the
way to go.'"16!71 No complications were noted including any
level of erectile dysfunction and recession of LUTS. In our
case, the patient mentioned a complete relief of his symptoms
the first few hours since the removal of the postoperational
catheter. The most important complication of transurethral
resection includes injury of the urethra or bladder, which is
located near the thin base of the cystic mass.

Declaration of patient consent

The authors certify that they have obtained all appropriate
patient consent forms. In the form the patient (s) has/have

Figure 3: T1 MRI image of the lower abdomen, revealing an anterior
prostatic cyst

Figure 5: The channel created after minimal resection of the prostatic cyst
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[ 4¥ Case Report

Conservative Management of Hemodynamically Stable Patient with
Grade V Renal Trauma: Case Presentation and Review of the Literature

Abstract

Renal trauma is a major health problem involving mostly young patients. It is estimated that renal
trauma is diagnosed in almost 5% of all trauma patients. Patients diagnosed with Grade V renal
trauma require surgical intervention and usually nephrectomy. The aim of this study is to present
a case of Grade V renal trauma in a hemodynamically stable patient treated conservatively in our
department. A 24-year-old male was admitted to the urology department due to Grade V left renal
trauma after a motor accident. The patient presented with hematuria and was hemodynamically stable.
A conservative approach was performed with close monitoring of hemodynamic status. Two red
blood cells units was transfused. The patient remained hemodynamically stable and renal hematoma
reduced in size in follow-up computed tomography. The patient was discharged in excellent clinical
status after 17 days of hospitalization. Although Grade V renal trauma involving vascular injury
requires immediate surgical intervention, in selected patients diagnosed with shattered kidney,
a conservative approach may be successful provided that the patient remains hemodynamically
stable and under close monitoring. Hemodynamic instability is an absolute indication for surgical

exploration and possible nephrectomy.

Keywords: Grade V renal trauma, renal injury, shattered kidney

Introduction and Background

Renal trauma is a major health problem
involving mostly young patients and more
often males rather than females. It is
estimated that renal trauma is diagnosed
in almost 5% of all trauma patients.l'! All
patients are classified according to the
American Association for the Surgery of
Trauma (AAST) renal injury scale to
receive  appropriate  treatment, as it
provides information about morbidity and
predicts the risk for surgical intervention
and nephrectomy.?! As far as it concerns
treatment, the absolute indication for
surgical exploration is hemodynamic
instability, the need to explore associated
abdominal injuries, and the discovery of an
expanding or pulsatile perirenal hematoma
at laparotomy. Grade V renal trauma
includes patients with vascular injury of
the renal pedicle including avulsion or
cases presenting with shattered kidney. As
a result, Grade V renal vascular trauma
is an absolute indication for exploration;
however, in clinical practice, all Grade V
cases (parenchymal and vascular) undergo
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surgical exploration.’) In this paper, we
present a case of Grade V renal trauma in
a hemodynamically stable patient treated
conservatively in our department.

Case Presentation

A 24-year-old male was transferred to
the emergency department after a motor
accident. During initial resuscitation, a
Foley catheter was placed, and visible
hematuria was present. The patient was
hemodynamically stable, and according to
the current protocol, he underwent full-body
computed  tomography  (CT)  which
revealed left kidney Grade V parenchymal
trauma (shattered kidney) [Figure 1].
Neither there was sign of vascular trauma
nor was concomitant injury recorded. The
patient remained hemodynamically stable
with hemoglobin level of 12.2 ng/dl and
was admitted to the urology department.
The decision was to conservatively
manage the patient with close monitoring
of hemodynamic status. A transfusion of
two units of red blood cells was performed
when hemoglobin levels dropped to
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Figure 1: Grade V renal trauma (shattered kidney)

9 ng/dl. The patient remained hemodynamically stable,
and 48 h postadmission, a repeat CT was performed
which revealed a large perirenal hematoma and signs of
shattered kidney. No further transfusion was required,
and a follow-up CT was performed 15 days after initial
evaluation in which hematoma was reduced in size. The
patient was discharged after 17 days of hospitalization,
and another CT was performed 1 month later. Hematoma
had almost disappeared, and the kidney appeared to be
functional [Figure 2]. No signs of hypertension were
recorded at follow-up.

Discussion

Assessment of overall renal injury severity is classified
according to the AAST renal injury scale. This classification
is based on the degree of renal parenchyma and blood
vessel rupture and the extent of the subcapcapsular or
perirenal hemorrhage. Grade V trauma is diagnosed in
cases of shattered kidney or vascular injury of the renal
pedicle or avulsion.”) In clinical practice, most patients
suffering from renal trauma are hemodynamically stable,
and according to the current protocols, they undergo
abdominal CT to evaluate trauma severity.! On the
other hand, Grade V renal trauma usually presents with
hemodynamic instability, and it is quite common that the
patient also suffers from severe concomitant injuries; thus,
the possibility of surgical exploration is remarkably high.F

Nowadays, based on modern imaging techniques and
growing experience in the conservative management of
renal trauma, the trend is toward a more conservative
approach even in cases of severe renal trauma. Despite the
fact that Grade V vascular trauma is an absolute indication
for surgical intervention, in cases of hemodynamic stable
patients diagnosed with shattered kidney (Grade V
parenchymal trauma), a more conservative approach may
be performed.?® In a case series presented by van der
Wilden et al., including a total of 206 patients presenting
with Grade IV or V renal trauma, 74.8% were managed
nonoperatively (with the assistance of angiographic
embolization for 25 patients). Nonoperative management
failed for 12 of the 154 patients (7.8%)."" In addition,
Lanchon et al. presented their experience in nonoperative
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Figure 2: Follow-up computed tomography (1 month later)

management of Grade IV/V patients with a total success
rate of 82%. Severity of renal trauma influenced success
rates with patients suffering from Grade V trauma
presenting a success rate of 52% compared with 89% for
Grade IV patients.!®!

In the current clinical practice, hemodynamic instability is
an absolute indication for surgical exploration regardless of
trauma severity. Surgical exploration is influenced by etiology
and grade of injury, transfusion requirements, the need to
explore associated abdominal injuries, and the discovery of
an expanding or pulsatile perirenal hematoma at laparotomy.”

Conclusion

Isolated Grade V renal trauma is extremely rare. In
selected cases, in patients with hemodynamic stability and
provided that renal pedicle vascular trauma is excluded, a
conservative management may be possible under very close
monitoring of vital signs. In any sign of hemodynamic
instability, surgical exploration should be performed.
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