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Background: Men often experience deterioration of sexual function after the use of a-blockers and 5-a reductase
inhibitors for the treatment of lower urinary tract symptoms (LUTS) attributed to benign prostatic hyperplasia. Thus,
an alternative treatment with water vapor thermal therapy (Rez�um System, Boston Scientific, Marlborough, MA,
USA) which is an efficacious minimally invasive surgical treatment that preserves sexual function was examined.

Aim: To compare sexual function over 3 years after continuous daily treatment with pharmaceutical agents in the
Medical Therapy of Prostatic Symptoms (MTOPS) study vs a single thermal therapy procedure (Rez�um study) in
subjects with matched criteria for LUTS severity and prostate size.

Methods: We used sexual function data from sexually active cohorts in the MTOPS study (1,209) randomized
to doxazosin, finasteride, combination drugs and placebo, and sexually active men who received thermal therapy
(86). MTOPS study participants completed the Brief Male Sexual Function Inventory; men in the Rez�um trial
completed the International Index of Erectile Function and Male Sexual Health Questionnaire.

Main Outcome Measure: Estimated mean changes from baseline for sexual function variables were compared
using a linear mixed repeated measures model with fixed effects for treatment and follow-up visits.

Results: With continued daily drug use, men experienced significant worsening of sexual desire, erectile and
ejaculatory function with finasteride and combination drug therapy, and reduced desire and erectile function
with doxazosin. Thermal therapy was not associated with significant negative changes in sexual function
throughout 3 years after treatment.

Clinical Implications: Water vapor thermal therapy can result in greater LUTS improvements than either
doxazosin or finasteride alone, whereas combination drug therapy may equal that of this Rez�um procedure, but
all drug therapies did have a significant negative impact on sexual function in contrast to the preservation of
libido, erectile, and ejaculatory function after thermal therapy.

Strength & Limitations: The report includes high-quality data from 2 large randomized controlled trials in subjects
with similar baseline inclusion criteria for LUTS severity and prostate size. It is the first longitudinal assessment of
sexual function domains restricted to sexually active men treated with drugs or a single minimally invasive surgical
treatment with the Rez�um procedure. A limitation of the study is the use of 2 different, although validated sexual
function inventories (Brief Male Sexual Function Inventory and International Index of Erectile Function).

Conclusion: A single water vapor thermal therapy procedure for targeted prostate tissue ablation for LUTS/ benign
prostatic hyperplasia had no deleterious effect on 4 sexual function domains compared with appreciable worsening of
sexual function after long-term single or combination drug use. McVary KT, Rogers T, Mahon J, et al. Is Sexual
Function Better Preserved After Water Vapor Thermal Therapy or Medical Therapy for Lower Urinary Tract
Symptoms due to Benign Prostatic Hyperplasia? J Sex Med 2018;XX:XXXeXXX.
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INTRODUCTION

Men with lower urinary tract symptoms (LUTS) attributed to
benign prostatic hyperplasia (BPH) often experience deteriora-
tion in sexual function as an independent risk factor in the
natural history and progression of the disease.1e4 a-Blockers and
5-a reductase inhibitors are the typical first-line treatment for
men with moderate-to-severe LUTS. Although these agents used
alone or in combination are efficacious,5e7 they have also been
shown to adversely affect erectile and ejaculatory function and
overall sexual quality of life.8e12

Men with bothersome LUTS/BPH who need treatment
beyond watchful waiting, or use of pharmacologic agents but wish
to avoid conventional surgical intervention, may consider an
alternative minimally invasive surgical therapy (MIST). Decisions
regarding adoption of new technologies for the treatment of
LUTS/BPH require understanding of any impact on sexual quality
of life as well as treatment duration and expense. This report
assesses the long-term outcomes related to sexual function 3 years
after continuous medical therapy for LUTS/BPH in cohorts from
the Medical Therapy of Prostatic Symptoms (MTOPS) study vs a
one-time thermal therapy procedure. The outpatient procedure
was performed with the novel technology of convective radio-
frequency (RF)-generated water vapor energy (Rez�um System,
Boston Scientific, Marlborough, MA, USA) to ablate obstructive
prostatic tissue including the median lobe. This therapy provides
rapid, significant, and durable relief of LUTS as well as preserva-
tion of sexual function.13e17 Our primary objective is to evaluate
reported treatment effects on sexual function in otherwise sexually
active men with LUTS/BPH.
PATIENTS AND METHODS

Medical Therapy of Prostatic Symptoms and
Rez�um Trial Designs and Participants

Details of design and primary outcomes of the MTOPS study
have been published.6 Briefly, men �50 years of age with an
International Prostate Symptom Score (IPSS) ranging from 8 to
30, maximum urinary flow rate of 4e15 mL/s with a voided
volume of �125 mL were eligible for MTOPS study inclusion.
A total of 3,047 men were enrolled in 17 centers in the United
States and equally randomized to placebo, a-blocker (doxazosin,
4e8 mg), a 5a-reductase inhibitor (finasteride 5 mg), or com-
bination therapy with doxazosin and finasteride. The primary
objective of the double-blind study was the effect of drug therapy
on long-term delay or prevention of BPH clinical progression.
Sexual function, a secondary outcome, was evaluated at baseline
and annually. Changes in sexual function over 4 years for
MTOPS study subjects have been reported.9

The study design of the prospective, randomized, controlled
trial (RCT) of water vapor thermal therapy was conducted at 15
U.S. centers (Clinicaltrials.gov: NCT01912339) and outcomes
over 3 years were reported.13,15,17. Men �50 years of age with a
prostate volume of 30e80 cm3, IPSS �13, and a maximum
urinary flow rate of�15 mL/s with a voided volume of�125 mL
were eligible for enrollment. A total of 197 participants with
moderate-to-severe LUTS/ BPH were randomly assigned 2:1 for a
single treatment thermal therapy or sham control rigid cystoscopy
with simulated active treatment sounds. The primary outcome for
comparison was change in IPSS at 3 months; active treatment
group follow-up is intended annually for 5 years. Current follow-
up has been completed through 3 years. Sexual function was a
secondary outcome evaluated at baseline and annually. In both
trials, the institutional review board at each center approved the
protocols, and all men gave written informed consent.

For the comparison of subjects treated with thermal therapy
and medical therapies, only men in the MTOPS study who met
the limited enrollment eligibility criteria of the Rez�um RCT for
prostate size and limitations of IPSS severity in both studies were
included. Thus, the MTOPS study cohorts included were men
with a prostate volume of 30e80 cm3 (vs 8.8e181.0 cm3 in the
original MTOPS study) and IPSS �13 to �30 (vs 8e30 in
MTOPS study). Subjects who reported no sexual intercourse in
both RCTs were excluded for sexual function analysis.
Procedures
The MTOPS study medications (either placebo, doxazosin,

finasteride, or a combination of both drugs) were taken daily,
and there was provision for a-blocker dose modifications based
on tolerability.6

The water vapor thermal therapy subjects were treated in a
single setting, in the office or ambulatory outpatient clinic with
management of potential discomfort/pain and anxiety based on
the urologist’s preference and discretion. General anesthesia is
not required. In the RCT, anesthesia was variable, 69% received
oral sedation only, 10% intravenous sedation, and 21% received
a prostate block.13 Minimal transient perioperative side effects
may occur, are anticipated, and can occur after routine rigid
cystoscopy. Adverse events reported were infrequent and of short
duration.

The Rez�um System includes an RF generator power supply,
system controls, and a single-use transurethral cystoscopic de-
livery mechanism, which incorporates a standard retractable
treatment needle. Water vapor (steam) thermal energy is created
through the application of RF current against an inductive coil
heater in the handle of the device. The delivery device tip is
initially positioned approximately 1 cm distal to the bladder. The
water vapor (0.5 mL) is convectively delivered in 9-second
injections and dispersed circumferentially to create a 1.5e2.0-
cm lesion, remaining confined within the prostate zones. The
needle is retracted after each treatment and repositioned in 1-cm
increments distal from the previous site to the end of the pros-
tatic tissue just proximal to the verumontanum. The objective of
the treatment is to create contiguous, overlapping lesions
running parallel to the natural slope of the urethra. The total
number of treatments in each lobe of the prostate is determined
by the length of the hypertrophied prostatic tissue and can be
J Sex Med 2018;-:1e10



Table 1. Comparison of Rez�um and MTOPS cohort subjects with baseline IPSS 13e30 and prostate volume 30e80 cm3

Rez�um Doxazosin P vs Rez�um Finasteride P vs Rez�um Combo P vs Rez�um Placebo P vs Rez�um

No. patients 129 370 — 391 — 385 — 331 —

Age, y 63.3 ± 7.0 63.0 ± 7.3 .63 63.0 ± 6.9 .62 63.1 ± 6.9 .73 62.7 ± 7.1 .41
Race/ethnicity %

White 82.2% 83.6% .72 83.5% .72 82.1% .993 86.1% .29
Black 10.1% 8.1% .49 8.1% .49 8.5% .60 6.0% .14
Other 7.8% 8.4% .83 8.4% .83 9.3% .59 7.9% .98

Clinical assessments
Body mass index 28.7 ± 4.5 27.7 ± 3.8) .02 28.1 ± 4.8 .23 28.1 ± 4.5 .17 27.7 ± 4.1 .03
Serum prostate-specific
antigen (ng/mL)

2.1 ± 1.6 2.8 ± 2.3 < .001 2.6 ± 2.2 < .010 2.6 ± 2.1 < .01 2.8 ± 2.3 < .001

IPSS 21.5 ± 4.3 19.5 ± 4.4 < .0001 20.1 ± 4.4 < .002 19.4 ± 4.8 < .0001 20.0 ± 4.6 < .002
Quality of life (IPSS) 4.4 ± 1.0 3.2 ± 1.1 < .0001 3.4 ± 1.2 < .0001 3.3 ± 1.2 < .0001 3.4 ± 1.2 < .001
BPH impact index 6.2 ± 2.8 4.4 ± 2.5 < .0001 4.7 ± 2.8 < .0001 4.6 ± 2.7 < .0001 4.7 ± 2.7 < .001
Prostate vol, cm3 46.0 ± 13.1 39.4 ± 10.5 < .0001 38.6 ± 11.0 < .0001 37.8 ± 9.8 < .0001 37.8 ± 8.4 < .001
Voided vol (mL) 237 ± 87.1 237 ± 95.9 .93 231 ± 92.6 .513 236 ± 101 .89 238 ± 95.9 .95
Maximum urinary flow rate
(mL/s)

9.9 ± 2.3 10.3 ± 2.6 .20 10.4 ± 2.7 < .05 10.3 ± 2.6 .17 10.3 ± 2.8 .20

Postvoid residual vol (mL) 82.0 ± 52.3 76.5 ± 97.4 .42 72.7 ± 86.1 .147 73.2 ± 82.7 .16 82.3 ± 95.6 .97
Sexual function assessments

MTOPS subjects only
BMSFI completed at
baseline and once during
follow-up

— 356 369 361 316

Sexually active throughout
follow-up*

304 319 214 272

Impotence† —yes — 21.7% — 19.7% — 19.1% — 22.4% —

Impotence† —intermittent — 18.8% — 19.7% — 24.2% — 20.2% —

BMSFI total score (range 1
e34)

— 24.5 ± 10.6 — 24.3 ± 10.2 — 24.4 ± 10.3 — 24.2 ± 11.0 —

BMSFI domain scores
Sexual drive (range 0e8) — 3.8 ± 1.8 — 3.8 ± 1.8 — 3.7 ± 1.8 — 3.7 ± 1.9
Erectile function (range 0
e12)

— 6.1 ± 3.6 — 6.0 ± 3.6 — 6.2 ± 3.5 — 5.9 ± 3.7 —

Ejaculatory function (range
0e8)

— 5.4 ± 2.7 — 6.0 ± 3.6 — 5.5 ± 2.6 — 5.4 ± 2.6 —

Sexual problem assessment
(range 0e12)

— 7.3 ± 3.8 — 7.1 ± 3.8 7.2 ± 3.8 — 7.2 ± 3.9 —

Overall sexual satisfaction
(range 0e4)

— 1.9 ± 1.2 — 1.9 ± 1.2 1.9 ± 1.2 — 2.0 ± 1.3 —

(continued)
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Table 1. Continued

Rez�um Doxazosin P vs Rez�um Finasteride P vs Rez�um Combo P vs Rez�um Placebo P vs Rez�um

BMSFI domain, n (%)
Cut-off points for sexual

dysfunction‡

Sexual drive �2 — 100 (28.1) — 89 (24.3) — 88 (24.4) — 94 (29.9) —

Erectile function �3 — 94 (26.5) — 96 (26.3) — 86 (23.9) — 87 (27.5) —

Ejaculatory function �2 — 57 (15.9) — 58 (15.9) — 55 (15.3) — 52 (16.3) —

Sexual problem assessment
�3

— 66 (18.6) — 73 (19.9) — 70 (19.5) — 64 (20.2) —

Overall sexual satisfaction
�1

— 122 (34.3) — 124 (33.8) — 125 (34.8) — 109 (34.4) —

Rez�um subjects only
IIEF-15 completed at
baseline

90

Sexually active throughout
follow-up*

86 — — — — — — — -

History of ED, n/129 (%) 68 (52.7) — — — — — —

Duration of ED, y (range) 5.2 ± 5.7 (0.5e42) — — — — — — — —

IIEF-15 total score (1e75) 41.5 ± 21.4 — — — — — — — —

IIEF-EF score (1e30) 17.2 ± 10.2 — — — — — — — —

History of EjD, n/129 (%) 32 (24.8) — — — — — — — —

Duration of EjD, y (range) 4.6 ± 3.7 (0.3e15.0) — — — — — — — —

MSQH-EjD function
(range 0e15)

7.7 ± 4.1 (1.0e15.0) — — — — — — — —

MSQH-EjD bother (range
0e5)

2.6 ± 1.7 (0e5.0) — — — — — — — —

BMSFI ¼ Brief Male Sexual Function Inventory; BPH ¼ benign prostatic hyperplasia; ED ¼ erectile dysfunction; IIEF-15 ¼ International Index of Erec le Function; IPSS ¼ International Prostate Symptom
Score; MSHQ-EjD ¼ Male Sexual Health Questionnaire for Ejaculatory Dysfunction (EjD); MTOPS ¼ medical therapy of prostatic symptoms; Rez�um ¼ water vapor thermal therapy.
Data are presented as mean ± SD.
*Sexual function assessments included men who were identified as sexually active at baseline on BMSFI or IIEF-15 and remained active throughout ollow-up evaluations.
†Medical history case report form as part of the screening visit for MTOPS trial subjects included a question on impotence; possible answers are y , no, or intermittent.
‡The BMSFI inventory does not categorize sexual dysfunction; however, previously reported cut-off points are used to describe baseline sexual dys nction in each domain.22,23
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Table 2. Comparison of sexual function questionnaires

Domains

IIEF-15 or MSHQ-EjD
Rez�um RCT

BMSFI
MTOPS RCT

Question number Domain total score range Question number Domain total score range

Sexual desire/interest* 11, 12 0e10 1, 2 0e8
Erectile function* 1e5, 15 0e30 3, 4 ,5 0e12
Ejaculatory function* MSHQ-EjD, 1e3 0e15 6, 7 0e8
Orgasmic function 9, 10 0e10 Not included —

Sexual problem assessment Not included — 8, 9, 10 0e12
Intercourse satisfaction 6, 7, 8 0e15 Not included —

Overall sexual satisfaction* 13, 14 0e10 11 0e4

BMSFI ¼ Brief Male Sexual Function Inventory; IIEF-15 ¼ International Index of Erectile Function (EF); MSHQ-EjD ¼ Male Sexual Health Questionnaire for
Ejaculatory Dysfunction; MTOPS ¼ medical therapy of prostatic symptoms; RCT ¼ randomized controlled trial; Rez�um ¼ water vapor thermal therapy.
*Sexual function categories included in both questionnaires or with MSHQ-EjD function score to assess ejaculatory function are not included in the IIEF-15.
BMSFI assessments for each domain are a continuous score ranging from 0 (lack/none) to total of 4e12 (normal). The inventory does not categorize sexual
dysfunction. With the IIEF-15, the EF domain score ranging from 1 to 30 is divided into categories to define the level of erectile dysfunction.
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customized to the configuration of the gland including the me-
dian lobe. There are no morphologic contraindications.13,16,18
Sexual Function Measures
2 validated, self-administered questionnaires were used for

clinical assessment of pretreatment sexual function and treatment
outcomes in the clinical trials, each querying experiences over the
past 30 days. Questionnaires were completed at baseline and at
each follow-up clinical visit. The MTOPS study used the 11-
item Brief Male Sexual Function Inventory (BMSFI)19;
whereas the Rez�um RCT used the 15-item International Index of
Erectile Function (IIEF-15) Questionnaire20 and 3-item Male
Sexual Health Questionnaire for Ejaculatory Function (MSHQ-
EjD)-Short Form to assess ejaculation dysfunction (EjD).21

Excluded from evaluation were subjects who had no sexual ac-
tivity or did not attempt intercourse as indicated by responses to
question 6 on the BMSFI and question 6 on the IIEF-15.
Statistical Analysis
Descriptive statistics were calculated for baseline variables and

presented as mean ± SD. Outcomes were compared at 1, 2, and
3 years using a linear mixed repeated measures model with fixed
effects for treatment and follow-up visit; data are presented as
mean and 95% CI. Estimation used maximum likelihood, the
Satterthwaite method for denominator degrees of freedom, and
an unstructured covariance matrix to adjust for missing longi-
tudinal data, including subjects lost to follow-up. Due to the use
of different sexual function scales, comparative analyses of
MTOPS and thermal therapy subjects are descriptive in nature.
For each of 4 key domains of male sexual responses at baseline
and throughout annual evaluations over 3 years, profiles of
change from baseline are presented for men who remained
sexually active. At each time point, the mean change from
baseline in each group is reported on a percentage scale by
dividing the mean change by the baseline mean. For statistical
J Sex Med 2018;-:1e10
comparisons, a P value <.05 was considered statistically signifi-
cant. All calculations were carried out using SAS statistical soft-
ware version 9.3 or greater (SAS Institute, Inc, Cary, NC, USA).
RESULTS

Baseline Characteristics
A total of 1,477 from the original 3,047 (48.5%) MTOPS

subjects met baseline eligibility criteria of the Rez�um subjects. Of
these, 370 subjects were treated with doxazosin, 391 with finas-
teride, 385 with combination drugs, and 331 were treated with
placebo. The BMSFI was completed at baseline and at least once
during follow-up by 1,402 of 1,477 (94.9%) subjects, and of
these, 1,209 of 1,402 (81.9%) were sexually active. Among the
129 thermal therapy subjects, 86 (66.6%) were sexually active.

Table 1 shows baseline demographic characteristics of the
MTOPS cohorts and Rez�um subjects, restricted to men with
prostate volumes of 30e80 cm3 and IPSS�13 to�30. Compared
to MTOPS study cohorts, the Rez�um subjects had slightly larger
average prostate volumes and higher (worse) scores for LUTS
severity on the IPSS, quality of life, and BPH Impact Index
(P < .0001 on all items), although with a lower prostate specific
antigen value (P� .0062). Among the thermal therapy subjects, an
approximate 5-year history of erectile dysfunction (ED) was re-
ported by 52.7% (68 of 129) and EjD by 24.8% (32 of 129).
Using cut-off points of the BMSFI to identify sexual dysfunc-
tion22,23 at baseline, a mean of 26.1% of each cohort had ED and
15.9% had EjD. MTOPS trial subjects were asked if they had a
history of impotence. An average 20.7% of men answered “yes”
and an additional 20.8% described impotence as “intermittent.”
Sexual Function Outcomes
Multiple aspects of male sexual function were examined for

domains common to both BMSFI and IIEF-15 or MSHQ-EjD
questionnaires: sexual desire, erectile function (EF), ejaculatory



Table 3. IIEF-15 or MSHQ and BMSFI domain questions with similar wording

IIEF-15 or MSHQ BMSFI

Sexual Desire
Q11: How often have you felt sexual desire? Q1: On how many days have you felt sexual drive?
Q12: How would you rate your level of sexual desire? Q2: How would you rate your level of sexual drive?

Commonality ¼ Frequency of desire (Q11 & 1); level of desire (Q12 & 2)
Erectile Function
Q1: How often were you able to get an erection
during sexual activity?

Q3: How often have you had partial or full sexual erections
when you were sexually stimulated in any way?

Q2: When you had erections with sexual
stimulation, how often were your erections hard
enough for penetration?

Q4: When you had erections, how often were they firm
enough to have sexual intercourse?

Q3: When you attempted intercourse, how often
were you able to penetrate (enter) your partner?

Q5: How much difficulty did you have getting an erection
during the past 30 days?

Q4: During sexual intercourse, how often were you
able to maintain your erection after you had
penetrated (entered) your partner?

—

Q5: During sexual intercourse, how difficult was it to
maintain your erection to completion of
intercourse?

—

Q15: How do you rate your confidence that you
could get and keep an erection?

—

Commonalities ¼ Frequency of erections (Q1 & 3); firmness of erection (Q2 & 4)
Overall sexual satisfaction
Q13: How satisfied have you been with your overall
sex life?

Q11: Overall, how satisfied have you been with your sex life?

Q14: How satisfied have you been with your sexual
relationship with your partner?

—————

Commonality ¼ Satisfaction with sex life (Q13 & 11)
Ejaculatory function—MSHQ-EjD BMSFI
MSHQ-Q1: How often have you been able to
ejaculate when having sexual activity

Q6: How much difficulty have you had ejaculating when
you have been sexually stimulated?

MSHQ-Q2: How would you rate the strength or
force of your ejaculation?

Q7: How much did you consider the amount of semen you
ejaculate to be a problem for you?

MSHQ- Q3: How would you rate the amount or
volume of semen or fluid when you ejaculate?

—

Commonality ¼ Ability to ejaculate (Q1 & 6); amount of semen (Q3 & 7)

BMSFI ¼ Brief Male Sexual Function Inventory; IIEF-15 ¼ International Index of Erectile Function; MSHQ-EjD ¼ Male Sexual Health Questionnaire for
Ejaculatory Dysfunction.
Questionnaire responses are in reference to subjects’ experiences during the past 30 days.
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function, and overall sexual satisfaction (Table 2). Table 3 shows
the similarity of wording in the 4 domains common to both
questionnaires. The integrity of domain questions in each ques-
tionnaire has been preserved, and as such, changes relative to
baseline are reported. The profiles of percent changes in domain
scores from baseline scores (mean change/mean baseline score) for
thermal therapy subjects and MTOPS cohorts are presented in
Figure 1. The profiles of change are relative to each sexual function
inventory (BMSFI for MTOPS and IIEF/MSH-EjD for Rez�um),
and thus profiles remain independent and are not compared sta-
tistically with one another.
Sexual Desire
Men in the 3 drug groups had a worsening of sexual desire scores

through 3 years including �6.7% for doxazosin, �10.7% for
finasteride, and�8.6% for the combination drug group by 3 years
(all P < .001) (Figure 1A). After treatment with water vapor
thermal therapy, subjects showed slight improvements, however,
no significant estimated mean percent changes (%D) in sexual
desire domain scores compared with baseline at year 3 (%D ¼
1.8% [�5.6, 9.2], P ¼ .62). The profile of the MTOPS placebo
remained unchanged (%D ¼ �1.2% [�6.0, 3.6], P ¼ .61).
Erectile Function
The profiles of the 3 drug groups showed significantly wors-

ening EF scores over time (Figure 1B).Men receiving combination
drug therapy had the greatest %D in EF at 1 year of �10.5%,
compared with �6.4% for doxazosin and �5.3% for finasteride;
these estimated %D in mean scores continued at a similar level, or
with further score decreases over 3 years (all P� .004). The profiles
J Sex Med 2018;-:1e10



Figure 1. Profiles of mean percentage changes from baseline over 3 years in sexual function domains with time after treatment with a
single water vapor therapy procedure or continued treatment with doxazosin, finasteride, or a combination of both drugs. The domains are
sexual desire (A), erectile function (B), ejaculatory function (C), and overall sexual satisfaction (D). Rez�um study (water vapor thermal
therapy) evaluations were measured with the International Index of Erectile Function-15 and Male Sexual Health Questionnaire for Ejac-
ulatory Dysfunction inventories and those for medical therapy of prostatic symptoms study were evaluated with the Brief Male Sexual
Function Inventory. Asterisk denotes treatment is significantly different from baseline at follow-up (P < .05 to < .001).
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of EF scores for Rez�um and MTOPS placebo were similar and
without significant mean changes over 3 years relative to baseline
scores for the respective inventories (P ¼ .90 and P ¼ .94,
respectively). Of note are minimal clinically important differences
of improved EF scores for water vapor thermal therapy, which
occurred in 20 of 63 (32%) men at year 1 and 10 of 48 (21%) at
year 3 (Table 4).
J Sex Med 2018;-:1e10
Ejaculatory Function
Ejaculatory function worsened significantly in finasteride and

combination drug groups over 3 years, whereas the slight score
decreases with doxazosin were not significant (Figure 1C). Men
receiving combination therapy experienced the greatest estimated
mean %D relative to baseline of �18.9% at year 1 to �16%
(�20.6,�11.4) at year 3 (P< .001). The score decreased at�8.2%



Table 4. Improved erectile function over 3 years after water vapor thermal therapy in sexually active men evidenced by minimal clinically
important differences

ED severity category (score range)
Baseline
N ¼ 86

Year 1
N ¼ 63

Year 2
N ¼ 59

Year 3
N ¼ 48

n/N
MCID increase
Median (range) n/N

MCID increase
Median (range) n/N

MCID Increase
Median (range)

Severe (1e10) 7 2/2 11.5 (9e14) 1/2 20 1/2 17
Moderate (11e16) 14 5/10 11 (7e18) 5/10 11 (6e15) 2/7 13 (13e13)
Mild (17 to �25) 65 13/51 5 (2e12) 10/47 4.5 (2e11) 7/39 7 (2e11)
n/N, % with improved EF scores 20/63

32%
16/59
27%

10/48
21%

ED ¼ erectile dysfunction; IIEF-EF ¼ International Index of Erectile Function (IIEF)-erectile function (EF) domain; MCID ¼ minimal clinically important
differences.
Improvement in EF or decreased severity is indicated by an increase in IIEF-EF domain score in each baseline severity category. Change in EF score was
evaluated using the criterion of the MCID, which represents the amount of change in the EF domain needed to be clinically meaningful and perceptible as a
benefit to the patient.14,24 For each EF severity category, the MCID would require a minimal EF score increase of 2 for men with mild ED, an increase of 5 for
moderate ED, and an increase of 7 for severe ED. The MCID helps define responses to interventions benefitting EF.
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afterfinasteride and further decreased at year 3with%D¼�11.3%
(�15.3, �7.3), P < .001. The natural history of ejaculatory
function as reflected by the MTOPS placebo cohort showed no
appreciable changes compared with baseline scores throughout 3
years; the %D ¼ 0.1% (�3.8, 4.0), P ¼ .95 at year 3. Subjects
treated with thermal therapy showed a profile of decreasing, but no
significant mean change in ejaculatory function at year 3, %
D ¼ �9.2% (�18.4, �0.0), P ¼ .05.
Overall Sexual Satisfaction
The combination drug group had decreases in overall sexual

satisfaction at 1 and 2 years,%D¼�8.3% (�15.0,�1.6),P< .01
to %D ¼ �9.8% (�17.4, �1.7), P ¼ 0.01, respectively; whereas
profiles for subjects receiving placebo and doxazosin over 3 years
and placebo and finasteride over 2 years had slight but insignificant
changes. At 3 years, the score for subjects receiving finasteride had a
%D ¼ �8.5% (�15.5, �1.7), P ¼ .01 (Figure 1D). Subjects
treated with water vapor thermal therapy showed slight, non-
significant improvements (4.6e6.0%) in the overall satisfaction
domain score on the IIEF-15 compared with baseline (P � .17).
DISCUSSION

This report extends our understanding of effects on sexual
function after long-term daily medical therapy for LUTS/BPH vs
outcomes after a one-time water vapor thermal therapy proced-
ure. A prior study evaluated MTOPS and thermal therapy in
men propensity matched for baseline LUTS severity and prostate
size.25 Symptom improvement was significantly greater with
thermal therapy than either doxazosin or finasteride alone but
similar to outcomes with a combination drug therapy. The
observed rates of clinical progression over 3 years were approxi-
mately 5 times greater for any of the medical therapies vs a single
thermal therapy procedure. In this report, we provide additional
observations evaluating mean changes in various domains of
sexual function between MTOPS and Rez�um cohorts.
Profiles of worsening sexual desire and EF occurred over 3
years for all drug treatments. Men treated with finasteride and
combination drugs also experienced worsening of ejaculatory
function; scores were approximately 2 times worse with combi-
nation drugs including significant decreases in overall sexual
satisfaction. In contrast, men treated once with the Rez�um
procedure had on average no worsening in any domain; slight
improvements occurred in profiles for sexual desire and satis-
faction. An earlier report of MTOPS subject sexual function
included all men without characterization of sexual activity.9 The
placebo group had worsening scores for desire, erectile and
ejaculatory function, whereas in our study, restricted to men
continuing to be sexually active, no significant changes in
placebo profiles were observed.

Medications for LUTS/BPH do not provide immediate
satisfaction and may take up to 2 years of continuous use to
obtain maximum benefit. Whether it is due to drug side effects
or dissatisfaction with the level of urinary symptom relief,
patients often interrupt therapy, change prescriptions, or dis-
continue therapy completely.26,27 In real-life situations, after 12
months of medication use, the discontinuation rate ranges from
62e91%.26e28 In the MTOPS study, medication adherence was
remarkably good due to the nature of the NIH protocol. Daily
medication regimens used for extended periods can be costly.
The water vapor thermal procedure was positioned favorably in a
cost-effectiveness comparison with generic and prescription
combination drugs and other MISTs.29

This report has several positive aspects including utilization of
high-quality data from 2 large RCTs with subjects restricted to
those with the same baseline inclusion criteria for symptom
severity and prostate size. It presents the first longitudinal eval-
uation and comparison of sexual function domains restricted to
sexually active men treated with drugs or a single MIST pro-
cedure. With the minimal clinically important differences
assessment, we identified subjects with mild-to-severe ED who
had meaningful clinical improvements in ED that were durable
J Sex Med 2018;-:1e10
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for 36 months after thermal therapy. Thus, the water vapor
thermal procedure intended to alleviate obstructive and irritative
urinary symptoms also occurred in conjunction with improved
EF in some patients.14 A limitation of this study is the use of 2
different, although validated sexual function inventories, the
BMSFI, which was the state of art at the time of MTOPS study
recruitment, and the subsequently developed IIEF-15. To
overcome this limitation, we examined the independent profiles
of change relative to baseline for each of the inventories, thus
preserving the integrity of each questionnaire. Neither the
MTOPS nor Rez�um RCT collected sufficient data to address
confounding factors (eg, diabetes, metabolic syndrome, tobacco
use) that may influence EF. Although a contemporary RCT
comparing medical therapy and Rez�um or with any other MIST
might be ideal, it is highly unlikely. As one might recall, the
NIDDK embarked on such an RCT (NIDDK: ClinicalTrials.
gov Identifier: NCT00064649 Minimally Invasive Surgical
Therapy for BPH [MIST]), a combination of medical therapy vs
transurethral needle ablation vs microwave thermotherapy,
which was terminated after nearly 3 years of futile enrollment.
Because such an RCT is unlikely to be revisited, our assessments
provide an important insight that otherwise is likely to remain
elusive. Water vapor thermal therapy can result in greater LUTS
improvements than either doxazosin or finasteride alone, whereas
combination drug therapy may equal that of this MIST,25 but all
drug therapies come at the cost of a significant negative impact
on sexual function. An additional limitation is that outcomes of
this study may not be generalizable to sexual function effects after
the use of other a-blockers (eg, alfuzosin, silodosin, tamsulosin,
terazosin) and 5-a reductase inhibitors (eg, dutasteride), alone or
in combination, for various treatment periods and with outcomes
evaluated with different sexual function questionnaires. A fixed-
dose combination of dutasteride/tamsulosin resulted in wors-
ening of the ejaculatory and satisfaction domains of the male
sexual health questionnaire but not the EF domain.12
CONCLUSION

A single water vapor thermal therapy procedure had no negative
impact on sexual function over a 3-year period after treatment in
sexually active men in contrast to worsening desire, erectile and
ejaculatory function with the daily use of finasteride and combina-
tion drugs, and reduced libido and EF with doxazosin. As value and
quality-based payment programs continue to evolve, technologies
such as water vapor thermal therapy that demonstrate cost effec-
tiveness, circumvent the need for long-term use, and provide good
outcomes with preservation of sexual function will continue to have
great appeal and provide a benefit to physicians and patients. Cli-
nicians should consider this therapeutic option to improve LUTS
while preserving libido, erectile, and ejaculatory function in men.
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