
SGS Papers ajog.org
Sacral neuromodulation versus onabotulinumtoxinA for
refractory urgency urinary incontinence: impact on fecal
incontinence symptoms and sexual function
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BACKGROUND: Women with refractory urgency urinary incontinence P¼ .07). The proportion of sexually active women (56% vs 63%, P¼ .25),
can be treated with onabotulinumtoxinA or sacral neuromodulation. Little

data exists on the comparative effects of treatment of refractory urgency

urinary incontinence on other pelvic floor complaints, such as bowel and

sexual function.

OBJECTIVE: The objective of this study was to compare the impact of
these treatments on fecal incontinence and sexual symptoms.

METHODS: This was a planned supplemental analysis of a ran-

domized trial in women with refractory urgency urinary incontinence

treated with onabotulinumtoxinA (n ¼ 190) or sacral neuromodulation

(n ¼ 174). Fecal incontinence and sexual symptoms were assessed at

baseline and at 6, 12, and 24 months. Fecal incontinence symptoms

were measured using the St Mark’s (Vaizey) Fecal Incontinence severity

scale. Sexual symptoms were measured using the Pelvic Organ Pro-

lapse/Urinary Incontinence Sexual Questionnaire-12 (PISQ-12) and the

Pelvic Organ Prolapse/Incontinence Sexual Questionnaire, IUGA-Revised

(PISQ-IR). The PISQ-IR allows measurement of sexual symptoms in both

sexually active and nonesexually active adults. Primary outcomes were
change in Vaizey and PISQ-12 scores between baseline and 6 months.

Secondary outcomes were change in PISQ-IR total and subscores be-

tween baseline and 6 months and change in Vaizey, PISQ-12, and PISQ-

IR scores between baseline and 12 and 24 months. Intent-to-treat

analysis was performed using repeated measures mixed model to es-

timate change in all parameters from baseline while adjusting for the

baseline score. A subgroup analysis of women with clinically significant

bowel symptoms was conducted based on baseline Vaizey score of

�12.

RESULTS: At baseline, mean Vaizey scores were indicative of mild fecal
incontinence symptoms and were not different between onabotuli-

numtoxinA and sacral neuromodulation groups (7.6 � 5.3 vs 6.6 � 4.9,
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mean PISQ-12 score (33.4 � 7.5 vs 32.7 � 6.7, P ¼ .55), or PISQ-IR

subscores were also not different between the onabotulinumtoxinA and

sacral neuromodulation groups at baseline. There was no difference be-

tween women treated with onabotulinumtoxinA and those treated with

sacral neuromodulation at 6 months in terms of improvement in fecal

incontinence symptom score (Vaizey: -1.9, 95% confidence interval -2.6

to -1.2 vs -0.9, 95% confidence interval -1.7 to -0.2, P ¼ .07) or sexual

symptoms score (PISQ-12: 2.2, 95% confidence interval 0.7 to 3.7 vs 2.2,

95% confidence interval 0.7 to 3.7, P ¼ .99). There was no difference in

improvement between groups in the sexual symptom subscores in sexually

active and nonesexually active women at 6 months. Similar findings were
noted at 12 and 24 months. In a subgroup (onabotulinumtoxinA¼ 33 and

sacral neuromodulation¼ 22) with clinically significant fecal incontinence

at baseline (Vaizey score �12), there was a clinically meaningful

improvement in symptoms in both groups from baseline to 6 months, with

no difference in improvement between the onabotulinumtoxinA and sacral

neuromodulation groups (-5.1, 95% confidence interval -7.3 to -2.8 vs

-5.6, 95% confidence interval -8.5 to -2.6, P ¼ .8).

CONCLUSION: There were no differences in improvement of fecal

incontinence and sexual symptoms in women with urgency urinary in-

continence treated with onabotulinumtoxinA or sacral neuromodulation.

Women with significant fecal incontinence symptoms at baseline had

clinically important improvement in symptoms, with no difference be-

tween the treatments. Our findings can help clinicians counseling

women considering treatment for refractory urgency urinary

incontinence.
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elvic floor disorders, which include
P urinary incontinence and fecal in-
continence (FI), are common, with 25%
of women in the United States reporting
at least 1 disorder.1 Women with pelvic
floor disorders report worse sexual
function, especially when associated
with urinary incontinence.2 A growing
body of literature suggests that treatment
for 1 pelvic floor disorder may positively
impact other pelvic floor complaints,
including sexual dysfunction. Recent
work demonstrated that sacral neuro-
modulation (SNM) for the treatment of
FI may improve other pelvic floor com-
plaints, including urinary and sexual
issues.3 Additionally, the use of onabo-
tulinumtoxinA (BTX) for the treatment
of overactive bladder also demonstrated
improvement in sexual function in a
NOVEMBER 2019 Ameri
small study.4 Given the common coex-
istence of pelvic floor disorders, studies
that investigate the impact of treatment
of 1 condition on other pelvic floor
symptoms are needed.

Little data exists on the comparative
effects of treatment of refractory urgency
urinary incontinence (UUI) on other
pelvic floor complaints, such as bowel and
sexual function. The ROSETTA trial, a
randomized trial comparing BTX vs SNM
for treatment of refractory UUI
in women,5 was an ideal group to
comparatively assess the impact of treat-
ment of refractory UUI on global pelvic
can Journal of Obstetrics & Gynecology 513.e1
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Why was this study conducted?
This study compares bowel and sexual function outcomes in women seeking
treatment for refractory urgency urinary incontinence and who were randomized
to either onabotulinumtoxinA or sacral neuromodulation.

Key findings
There were no differences in improvement of fecal incontinence and sexual
symptoms between the 2 treatments. Women with clinically significant fecal
incontinence symptoms (Vaizey score�12) at baseline had clinically meaningful
improvement in fecal incontinence symptoms after either treatment.

What does this add to what is known?
Our findings add to the limited evidence on how treatment for refractory urgency
urinary incontinence affects other pelvic floor disorders such as bowel and sexual
function. Further, our findings can help clinicians when counseling women
considering either onabotulinumtoxinA or sacral neuromodulation for refractory
urgency urinary incontinence and highlights that women with concomitant
bothersome fecal incontinence symptoms can expect improvement when un-
dergoing either treatment for refractory urgency urinary incontinence.

SGS Papers ajog.org
floor function. The primary objective of
this planned supplemental analysis was to
compare the impact of these treatments
for refractory UUI on FI and sexual
symptoms.

Materials and Methods
The ROSETTA trial was an open-label,
randomized trial conducted at 9 sites
participating in the Eunice Kennedy
ShriverNational Institute of Child Health
and Human Developmentesponsored
Pelvic Floor Disorders Network. The
study design and methods have been
previously published.5 Women with re-
fractory UUI who experienced �6 UUI
episodes on a 3-day diary and failed
behavioral interventions, physical ther-
apy, and 2 medications were invited to
participate. Women with neurologic dis-
ease, postvoid residual >150 mL, previ-
ous treatment with either study
intervention, or �stage 3 prolapse were
excluded. All sites received institutional
review board approval, and all partici-
pants gave written informed consent
(Clinicaltrials.gov NCT01502956).

Participants were randomized 1:1 to
undergo SNM (InterStim, Medtronic,
Dublin, Ireland) or to receive 200 U of
BTX (Botox A, Allergan, Dublin, Ireland),
and were stratified by clinical site and age
group (<65 vs �65 years). SNM
513.e2 American Journal of Obstetrics & Gynecol
participants who demonstrated �50%
reduction in UUI episodes on a bladder
diary following stage I lead placement and
proceeded to undergo stage II pulse
generator placement were considered
SNM clinical responders. BTX partici-
pants with �50% reduction in UUI epi-
sodes on a bladder diary 1 month
following injection were considered BTX
clinical responders. Nonresponders to
SNM were allowed medication and could
receive BTX therapy after 6 months.
Nonresponders to BTX were allowed
medication and could receive SNM ther-
apy after 6 months. Between 6 and 24
months, responders to BTX could receive
2 additional injections performed a min-
imum of 4 months apart.
For this planned supplementary anal-

ysis, FI and sexual symptoms were
measured at baseline and at 6, 12, and 24
months. Data were collected, via tele-
phone, by research staff masked to the
subjects’ randomized group assignment.
FI symptoms were measured using the St
Mark’s (Vaizey) Fecal Incontinence
severity scale. The Vaizey scale has 7 items
and assesses for frequency of incontinence
of solid stool, liquid stool, and gas, as well
as alterations in lifestyle secondary to FI,
need to wear a pad or plug, use of
constipating medication, and an assess-
ment of fecal urgency. Total scores range
ogy NOVEMBER 2019
from 0 (perfect continence) to 24 (totally
incontinent).6,7 The St. Mark’s score was
chosen to assess FI based on National In-
stitutes of Health and Cochrane instru-
ment recommendations and availability of
robust data that correlate change in Vaizey
score with change in FI episodes and data
that the score is responsive to change.8e10

TheVaizey score has been used extensively
in the literature, including in ongoing FI
treatment studies by our group,11 which
will allow for comparison of treatment
effects across studies. Sexual symptoms
were measured using the Pelvic Organ
Prolapse/Urinary Incontinence Sexual
Questionnaire Short Form (PISQ-12) and
the Pelvic Organ Prolapse/Incontinence
Sexual Questionnaire, IUGA-Revised
(PISQ-IR).12,13 The PISQ-12 total score
ranges from 0 to 48, with higher scores
indicating better sexual function. The
PISQ-12 was administered only if the
participant indicated sexual activity in the
past 6 months. The PISQ-IR measures
sexual function for both sexually active
and nonesexually active women. It allows
calculation of a total score and subscores
for sexually active women in 6 areas:
Arousal, Orgasm (SA-AO); Partner
Related (SA-PR); Condition Specific (SA-
CS); Global Quality Rating (SA-GQR);
Condition Impact (SA-CI); and Desire
(SA-D). Subscores forwomennot sexually
active (NSA) are calculated in 4 areas:
Partner Related (NSA-PR); Condition
Specific (NSA-CS); Global Quality Rating
(NSA-GQR), and Condition Impact
(NSA-CI). Each individual subscore
ranges from 1 to 5, with higher score
indicating better sexual function. The
minimum important difference (MID) is
the smallest change in score on patient-
reported questionnaire that patients
would perceive as clinically meaningful
improvement. The MID for the Vaizey
scale is 5.0.7 TheMID for the PISQ-12 and
PISQ-IR scales have not been published.
In the absence of a published MID, a
distribution-based determination of the
MID designates a change of 0.20 standard
deviation (SD) as a “small” effect and 0.5
SD as a “medium” effect size for patient-
reported questionnaires.14

The primary outcomes for this sup-
plementary analysis were change in
Vaizey and PISQ-12 scores between
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baseline and 6 months. Secondary out-
comes included change in PISQ-IR total
and subscores between baseline and 6
months and change in Vaizey, PISQ-12,
and PISQ-IR total and subscores be-
tween baseline and 12 and 24 months.

Intent-to-treat (ITT) analysis was
performed using repeated measures
mixed model to estimate change in all
parameters from baseline while adjust-
ing for the baseline score. A subgroup
analysis of women with more severe
bowel symptoms, defined as baseline
Vaizey score �12, was performed.

The modified ITT population, used
for the primary analysis, consisted of all
randomized participants who initiated
treatment and provided at least 1 post-
baseline bladder diary assessment, as
reported previously.15,16 A planned sec-
ondary analysis was based on clinical
responders, defined as participants with
a 50% or more initial reduction in mean
episodes of UUI in both treatment
groups, and full device implantation in
the SNM group.

Treatment groups were compared for
mean change from baseline scores using
a linear mixed model to account for
missing data owing to missed visits and
early discontinuations, with month (6,
12, and 24) as the unit of analysis and
monthly change from baseline as the
outcome. The model had terms for
baseline value, treatment group, month
category, treatment by month interac-
tion, age group (<65 vs �65 years), and
site consistent with randomization
strata. Participant was treated as a
random effect to account for within-
person correlation. The model gener-
ated adjusted estimates of change from
baseline by treatment group at the 3 time
periods; F test P values at each time
assessed the hypothesis that the mean
change from baseline differed between
treatment groups, and t test P values
assessed whether the adjusted mean
change in score from baseline differed
from zero. The primary ITT compari-
sons for Vaizey and PISQ-12 score
change at month 6 relative to baseline
were each evaluated for statistical sig-
nificance relative to P < .05. There was
no adjustment for multiple primary
outcomes because the bowel and sexual
symptoms were considered separate
domains. All other analyses are consid-
ered descriptive in nature, with no
adjustment for multiple testing, and P
values should be interpreted accordingly.
A preplanned subgroup analysis of the
Vaizey score was based on Vaizey base-
line score�12 and <12. The interaction
between baseline Vaizey score and
treatment group at 6 months was
assessed within the linear mixed model.
All P values are based on 2-sided tests.
Analyses were performed using SAS
Version 9.4 (SAS Institute, Inc, Cary,
North Carolina).

Results
As has previously been reported, 386
women were randomized to BTX (n ¼
194) or SNM (n ¼ 192). Women with
baseline and at least 1 postbaseline in-
continence diary data were included in
the ITTanalysis (BTX¼ 190 and SNM¼
174). Eighty-nine percent of women
completed the 24-month follow-up (166
in BTX and 162 in SNM). Women with
at least 50% reduction in UUI episodes
were included in the clinical responder
population (BTX ¼ 159 and SNM ¼
139).16 Baseline demographics and
clinical characteristics were not different
between the 2 groups (Table 1;
Appendix: Clinical responder results).
The average age was 63.0 � 11.6, 85%
were postmenopausal, and the majority
were white. Participants had an average
of 5.3 UUI episodes per day at baseline
(Table 1).

Fecal incontinence symptoms
Mean baseline Vaizey scores were indic-
ative of mild FI symptoms and were not
different between women randomized to
BTX vs SNM (7.6� 5.3 vs 6.6� 4.9, P¼
.07) (Table 1). Only 10 of the 364 women
had a Vaizey score of 0 at baseline. At 6
months, there was statistically significant
improvement from baseline in the Vai-
zey score in both the BTX and SNM
groups, which was not significantly
different between groups (-1.9, 95%
confidence interval [CI] -2.6 to -1.2 vs
-0.9, 95% CI -1.7 to -0.2, P ¼ .07) but
was less than theMID of 5.0.7 The results
were similar at 12 and 24 months with
the exception that at 24 months, the
NOVEMBER 2019 Ameri
improvement in Vaizey scores was
attenuated (-0.6, 95% CI -1.3 to 0.1) in
the SNM group (Table 2). Similar results
were noted in the clinical responder
analysis (Appendix).

The subgroup of women (n ¼ 55)
with baseline Vaizey scores �12 had
clinically and statistically significant
improvement from baseline at 6 months
in both the BTX and SNM groups (-5.1,
95%CI -7.3 to -2.8 and -5.6, 95%CI -8.5
to -2.6), with no difference between
groups (P ¼ .8). The change in Vaizey
score remained different from baseline
in both groups at 12 and 24 months
(Table 3, Figure).

In the subgroup (n¼ 234) with Vaizey
scores <12, women in the BTX group
had greater improvement in Vaizey score
from baseline to 6 months compared to
the SNM group (-1.0, 95% CI -1.8 to
-0.3 vs 0.2, 95% CI -0.5 to 1.0, P ¼ .01);
however, the clinical significance of this
small difference is not clear, and this
difference was no longer present at 12
and 24 months (Table 3, Figure).

Sexual symptoms
At baseline, 56% and 63% of women
who completed the PISQ-12 reported
being sexually active in the past 6months
in the BTX and SNM groups, respec-
tively (P ¼ .25). Mean baseline PISQ-12
scores were reflective of the presence of
poor sexual function8 and did not differ
between groups (33.4 � 7.5 vs 32.7 �
6.7, P ¼ .55). Of those who reported
sexual activity at baseline, 1 patient in the
BTX group and 3 patients in the SNM
group reported becoming nonesexually
active at 6 months. Of those who re-
ported being nonesexually active at
baseline, 1 in each group reported sexual
activity at 6 months. There was a statis-
tically significant improvement in PISQ-
12 score in both the BTX and SNM
groups (2.2, 95% CI 0.7 to 3.7 and 2.2,
95% CI 0.7 to 3.7), corresponding to a
“small” improvement in effect size.
There was no difference between groups
(Pp ¼ .99). The effects waned but a
similar trend was noted at 12 and 24
months, which was only statistically
significant in the BTX group (Table 2).

There were no differences between
groups in the total PISQ-IR score or any
can Journal of Obstetrics & Gynecology 513.e3
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TABLE 1
Demographic and baseline characteristics for intention-to-treat population

Characteristic Statistic/category

Treatment group

Total (n ¼ 364)BTX (n ¼ 190) SNM (n ¼ 174)

Race White 154 (81%) 149 (86%) 303 (83%)

Black/African American 22 (12%) 16 (9%) 38 (10%)

American Indian/
Alaskan Native

4 (2%) 1 (1%) 5 (1%)

Asian 1 (1%) 1 (1%) 2 (1%)

Other 6 (3%) 4 (2%) 10 (3%)

More than 1 race 1 (1%) 2 (1%) 3 (1%)

Unknown/not reported 2 (1%) 1 (1%) 3 (1%)

Ethnicity Hispanic/Latina 18 (9%) 10 (6%) 28 (8%)

Not Hispanic/Latina 167 (88%) 160 (92%) 327 (90%)

Unknown/not reported 5 (3%) 4 (2%) 9 (2%)

Age at baseline (years) Mean (SD) 62.9 (11.5) 63.1 (11.8) 63.0 (11.6)

BMI (kg/m2) Mean (SD) [n] 32.6 (8.7) [189] 31.7 (7.5) 32.2 (8.2)

Functional comorbidity index Mean (SD) 3.8 (2.3) 3.6 (2.3) 3.7 (2.3)

Current smoker No 168 (88%) 156 (90%) 324 (89%)

Yes 22 (12%) 18 (10%) 40 (11%)

Menopausal status Postmenopausal 162 (85%) 149 (86%) 311 (85%)

Premenopausal 20 (11%) 18 (10%) 38 (10%)

Not sure 8 (4%) 7 (4%) 15 (4%)

Mean urge urinary incontinence episodes per day Mean (SD) 5.4 (2.7) 5.2 (2.7) 5.3 (2.7)

Mean urinary incontinence episodes per day Mean (SD) 6.0 (3.0) 5.8 (3.0) 5.9 (3.0)

Vaizey score N 164 153 317

Mean (SD) 7.6 (5.3) 6.6 (4.9) 7.1 (5.2)

Not reported (n) 26 21 47

PISQ-12 sexually active in past 6 months No 59 (44%) 47 (37%) 106 (41%)

Yes 74 (56%) 79 (63%) 153 (59%)

Not reported (n) 57 48 105

PISQ-12 score (sexually active in past 6 months) N 73 76 149

Mean (SD) 33.4 (7.5) 32.7 (6.7) 33.0 (7.1)

PISQ-IR total score (sexually active women) N1 59 62 121

Mean (SD) 2.9 (0.6) 3.0 (0.5) 3.0 (0.5)

PISQ-IR arousal orgasm (sexually active women) Mean (SD) 3.3 (0.9) 3.4 (0.8) 3.4 (0.8)

PISQ-IR partner related (sexually active women) Mean (SD) 3.4 (0.6) 3.4 (0.6) 3.4 (0.6)

PISQ-IR condition specific (sexually active women) Mean (SD) 4.3 (0.9) 4.3 (0.7) 4.3 (0.8)

PISQ-IR global quality rating (sexually active women) Mean (SD) 3.2 (1.2) 3.3 (1.1) 3.3 (1.2)

PISQ-IR condition impact (sexually active women) Mean (SD) 2.9 (1.0) 2.9 (1.0) 2.9 (1.0)

PISQ-IR desire (sexually active women) Mean (SD) 2.9 (1.0) 3.1 (0.9) 3.0 (1.0)

PISQ-IR partner related (not sexually active women) Na 87 66 153

Mean (SD) 2.2 (1.1) 2.2 (1.0) 2.2 (1.0)

Andy et al. Fecal incontinence and sexual symptoms after UUI treatment. Am J Obstet Gynecol 2019. (continued)
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TABLE 1
Demographic and baseline characteristics for intention-to-treat population (continued)

Characteristic Statistic/category

Treatment group

Total (n ¼ 364)BTX (n ¼ 190) SNM (n ¼ 174)

PISQ-IR condition specific (not sexually active women) Mean (SD) 2.9 (1.0) 3.0 (1.0) 3.0 (1.0)

PISQ-IR global quality rating (not sexually active
women)

Mean (SD) 2.6 (1.3) 2.8 (1.3) 2.7 (1.3)

PISQ-IR condition impact (not sexually active women) Mean (SD) 2.9 (1.1) 3.0 (1.2) 2.9 (1.2)

BMI, body mass index; BTX, onabotulinumtoxinA; PISQ-IR, Pelvic Organ Prolapse/Incontinence Sexual Questionnaire, IUGA-Revised; PISQ-12, Pelvic Organ Prolapse/Urinary Incontinence Sexual
Questionnaire-12; SNM, sacral neuromodulation.

a Sample sizes vary slightly across subscales of the PISQ-IR owing to sporadic missed items.

Andy et al. Fecal incontinence and sexual symptoms after UUI treatment. Am J Obstet Gynecol 2019.
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of the PISQ-IR subscores in both sexu-
ally active and nonesexually active
women. In sexually active women, both
groups demonstrated an improvement
from baseline in the PISQ-IR Condition
Specific Score and Condition Impact
Score at 6, 12, and 24months, withmean
improvement ranging from 0.2 to 0.5
TABLE 2
Adjustedmean (95% confidence interva
24 months for the intention-to-treat po

Outcome N, adjusted mean (95% CI)

Vaizey score change from baseline

Month 6

Month 12

Month 24

PISQ-12 score change from baseline

Month 6

Month 12

Month 24

PISQ-IR (sexually active women) overall
score change from baseline

Month 6

Month 12

Month 24

PISQ-IR (sexually active women) arousal,
orgasm score change from baseline

Month 6

Month 12

Month 24

Andy et al. Fecal incontinence and sexual symptoms after U
points. In nonesexually active women,
there was improvement from baseline in
the PISQ-IR Condition Specific Score
and Global Quality Rating Score in the
BTX group only and in the PISQ-IR
Condition Impact Score in both the
BTX and SNM groups, also with mean
improvement ranging from 0.2 to 0.5
l) fecal incontinence and sexual symptom
pulation

Treatment group

BTX (n ¼ 190) P valuea SNM (n ¼ 174

151 138

-1.9 (-2.6, -1.2) <.001 -0.9 (-1.7, -0.2

-1.4 (-2.1, -0.7) <.001 -1.1 (-1.8, -0.3

-1.4 (-2.1, -0.7) <.001 -0.6 (-1.3, 0.1)

59 66

2.2 (0.7, 3.7) .005 2.2 (0.7, 3.7)

1.6 (0.0, 3.1) .044 1.5 (-0.0, 3.0)

1.6 (0.0, 3.2) .044 1.3 (-0.3, 2.8)

46 54

0.0 (-0.1, 0.2) .47 0.2 (0.0, 0.3)

0.1 (-0.0, 0.2) .18 0.1 (-0.1, 0.2)

0.1 (-0.1, 0.2) .24 0.1 (-0.0, 0.2)

46 55

0.1 (-0.1, 0.3) .44 0.1 (-0.1, 0.3)

0.1 (-0.1, 0.3) .35 0.1 (-0.1, 0.4)

0.2 (-0.0, 0.4) .13 0.2 (-0.0, 0.4)

UI treatment. Am J Obstet Gynecol 2019.
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points. These improvements in sub-
scores all correspond to “small”
improvement in effect size.

Comments
In women with refractory UUI treated
with SNM or BTX, we found small im-
provements from baseline in FI and
s changes from baseline to 6, 12, and

Difference

) P valuea SNM - BTX P valueb

) .017 1.0 (-0.1, 2.0) .069

) .005 0.4 (-0.6, 1.3) .48

.11 0.8 (-0.2, 1.8) .12

.004 0.0 (-1.8, 1.9) .99

.054 -0.1 (-1.9, 1.8) .95

.11 -0.4 (-2.3, 1.5) .69

.010 0.1 (-0.0, 0.3) .16

.34 -0.0 (-0.2, 0.1) .72

.065 0.0 (-0.1, 0.2) .65

.19 0.0 (-0.2, 0.3) .73

.16 0.0 (-0.2, 0.3) .76

.069 0.0 (-0.3, 0.3) .91

(continued)
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TABLE 2
Adjustedmean (95% confidence interval) fecal incontinence and sexual symptoms changes from baseline to 6, 12, and
24 months for the intention-to-treat population (continued)

Treatment group Difference

Outcome N, adjusted mean (95% CI) BTX (n ¼ 190) P valuea SNM (n ¼ 174) P valuea SNM - BTX P valueb

PISQ-IR (sexually active women) partner
related score change from baseline

43 51

Month 6 -0.0 (-0.2, 0.2) .66 0.0 (-0.1, 0.2) .71 0.1 (-0.1, 0.3) .50

Month 12 -0.0 (-0.2, 0.2) .78 -0.0 (-0.2, 0.2) .96 0.0 (-0.2, 0.2) .84

Month 24 -0.1 (-0.3, 0.1) .40 0.0 (-0.2, 0.2) .99 0.1 (-0.1, 0.3) .45

PISQ-IR (sexually active women) condition
specific score change from baseline

46 55

Month 6 0.4 (0.2, 0.6) <.001 0.2 (0.0, 0.4) .039 -0.2 (-0.4, 0.1) .13

Month 12 0.3 (0.1, 0.5) .007 0.3 (0.1, 0.5) .002 0.0 (-0.2, 0.3) .87

Month 24 0.4 (0.2, 0.6) <.001 0.3 (0.1, 0.5) .002 -0.1 (-0.3, 0.2) .50

PISQ-IR (sexually active women) global
quality rating score change from baseline

45 54

Month 6 0.1 (-0.3, 0.4) .75 0.3 (-0.0, 0.6) .10 0.2 (-0.2, 0.6) .32

Month 12 0.1 (-0.2, 0.5) .48 -0.0 (-0.4, 0.3) .80 -0.2 (-0.6, 0.2) .43

Month 24 0.3 (-0.1, 0.6) .10 0.2 (-0.1, 0.5) .24 -0.1 (-0.5, 0.3) .63

PISQ-IR (sexually active women) condition
impact score change from baseline

46 54

Month 6 0.4 (0.2, 0.7) <.001 0.5 (0.2, 0.7) <.001 0.0 (-0.3, 0.3) .92

Month 12 0.3 (0.1, 0.5) .018 0.4 (0.2, 0.6) <.001 0.1 (-0.2, 0.4) .50

Month 24 0.3 (0.0, 0.5) .021 0.4 (0.2, 0.6) <.001 0.1 (-0.2, 0.4) .41

PISQ-IR (sexually active women) desire
score change from baseline

46 53

Month 6 -0.0 (-0.2, 0.2) .84 0.0 (-0.2, 0.2) .94 0.0 (-0.2, 0.3) .82

Month 12 0.1 (-0.1, 0.4) .22 -0.0 (-0.2, 0.2) .77 -0.2 (-0.4, 0.1) .22

Month 24 -0.1 (-0.3, 0.1) .48 -0.0 (-0.2, 0.2) .68 0.0 (-0.2, 0.3) .78

PISQ-IR (not sexually active women)
partner related score change from baseline

75 57

Month 6 -0.1 (-0.3, 0.1) .48 -0.2 (-0.4, 0.1) .18 -0.1 (-0.4, 0.2) .58

Month 12 -0.1 (-0.3, 0.1) .48 -0.3 (-0.5, -0.0) .028 -0.2 (-0.5, 0.1) .22

Month 24 -0.1 (-0.3, 0.1) .48 -0.2 (-0.5, 0.0) .065 -0.2 (-0.5, 0.2) .34

PISQ-IR (not sexually active women) condition
specific score change from baseline

71 56

Month 6 0.3 (0.1, 0.5) .005 0.2 (-0.0, 0.5) .058 -0.1 (-0.4, 0.2) .63

Month 12 0.2 (0.0, 0.4) .025 0.2 (-0.1, 0.4) .18 -0.1 (-0.4, 0.2) .65

Month 24 0.3 (0.1, 0.5) .003 0.1 (-0.1, 0.4) .26 -0.2 (-0.5, 0.1) .24

PISQ-IR (not sexually active women) global
quality rating score change from baseline

70 57

Month 6 0.4 (0.1, 0.6) .003 0.3 (0.1, 0.6) .018 -0.0 (-0.4, 0.3) .80

Month 12 0.4 (0.2, 0.6) <.001 0.2 (-0.1, 0.5) .13 -0.2 (-0.6, 0.1) .17

Month 24 0.5 (0.2, 0.7) <.001 0.2 (-0.0, 0.5) .075 -0.2 (-0.6, 0.1) .17
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TABLE 2
Adjustedmean (95% confidence interval) fecal incontinence and sexual symptoms changes from baseline to 6, 12, and
24 months for the intention-to-treat population (continued)

Treatment group Difference

Outcome N, adjusted mean (95% CI) BTX (n ¼ 190) P valuea SNM (n ¼ 174) P valuea SNM - BTX P valueb

PISQ-IR (not sexually active women) condition
impact score change from baseline

71 58

Month 6 0.4 (0.1, 0.6) .001 0.5 (0.3, 0.7) <.001 0.1 (-0.2, 0.4) .41

Month 12 0.5 (0.3, 0.7) <.001 0.4 (0.2, 0.6) <.001 -0.0 (-0.3, 0.3) .77

Month 24 0.5 (0.3, 0.7) <.001 0.4 (0.2, 0.6) <.001 -0.1 (-0.4, 0.2) .56

Adjusted means and 95% CI are from a mixed linear repeated measures model with month as a categorical effect and adjustment for site, age group strata, and baseline value. N is the number of
participants with baseline and at least 1 postbaseline score.

CI, confidence interval; other abbreviations as in Table 1.

a P value from within-group test of adjusted mean change from baseline ¼ 0; b P value from treatment group comparison of adjusted mean change from baseline.

Andy et al. Fecal incontinence and sexual symptoms after UUI treatment. Am J Obstet Gynecol 2019.
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sexual symptom scores, which were
similar in both groups; however,
although statistically significant, the
improvements did not uniformly meet a
clinically meaningful difference. Only in
the subgroup of women with clinically
significant FI symptoms at baseline was
the symptom improvement in bowel
symptoms clinically meaningful.
Furthermore, this improvement was
similar following treatment with SNM
TABLE 3
Adjusted mean (95% confidence interv
Vaizey score for the intention-to-treat

Tre

Outcome N, adjusted mean (95% CI) BT

Baseline Vaizey score �12

Vaizey score change from baseline 3

Month 6 -5

Month 12 -4

Month 24 -5

Baseline Vaizey score <12

Vaizey score change from baseline 11

Month 6 -1

Month 12 -0

Month 24 -0

Adjusted means and 95% CI are from a mixed linear repeated me
the number of participants with baseline and at least one post-b

P values for interaction of baseline Vaizey score and each time p

BTX, onabotulinumtoxinA; CI, confidence interval; SNM, sacral n

a P value for within-group test of adjusted mean change from b

Andy et al. Fecal incontinence and sexual symptoms after U
compared with BTX. These findings may
help clinicians when counseling women
considering treatment for refractory
UUI.
In our study, FI symptoms improved

following treatment for refractory UUI
for women with clinically significant
symptoms at baseline. This finding is
consistent with others that have reported
improvement in FI symptoms following
SNM for UUI, although the
al) Vaizey score change from baseline to
population

atment group

X (n ¼ 190) P valuea SNM (n ¼ 174)

3 22

.1 (-7.3, -2.8) <.001 -5.6 (-8.5, -2.6)

.5 (-6.6, -2.4) <.001 -4.5 (-7.4, -1.7)

.8 (-8.0, -3.7) <.001 -3.9 (-6.9, -1.0)

8 116

.0 (-1.8, -0.3) .007 0.2 (-0.5, 1.0)

.6 (-1.3, 0.1) .11 -0.1 (-0.8, 0.7)

.1 (-0.9, 0.6) .71 0.4 (-0.3, 1.1)

asures model for each subgroup with month as a categorical effect and
aseline score.

oint when added to the main model: 6 months 0.42; 12 months 0.6

euromodulation.

aseline ¼ 0; b P value for treatment group comparison of adjusted m

UI treatment. Am J Obstet Gynecol 2019.
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retrospective nature of those studies and
lack of use of validated questionnaires
make it challenging to directly compare
the results.17,18 In a small retrospective
cohort of womenwith symptomatic UUI
and FI at baseline, Kim et al19 reported
statistically significant and clinically
meaningful improvement in Cleveland
Clinic Fecal Incontinence Score with
median follow-up of 14 months
following SNM placement; however,
6, 12, and 24 months by baseline

Difference

P valuea SNM - BTX P valueb

<.001 -0.5 (-4.2, 3.2) .78

.002 0.0 (-3.4, 3.5) .99

.009 1.9 (-1.7, 5.5) .29

.51 1.3 (0.3, 2.3) .013

.86 0.5 (-0.5, 1.5) .29

.27 0.5 (-0.4, 1.5) .28

with adjustment for site, age group, and baseline value. N is

4; 24 months 0.62.

ean change from baseline.
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FIGURE
Change in Vaizey score from baseline in intent-to-treat population

Andy et al. Fecal incontinence and sexual symptoms after UUI treatment. Am J Obstet Gynecol 2019.
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baseline FI was poorly defined and
characterized. Importantly, we identified
that in women with refractory UUI, a
clinically meaningful improvement in
bowel symptoms can be expected in
women with Vaizey score �12 at
baseline.

Our study design allowed for direct
comparison between SNM and BTX;
surprisingly, we found that improve-
ment in FI symptoms were similar
following treatment with BTX compared
to SNM. SNM is a U.S. Food and Drug
Administrationeapproved treatment for
FI and is believed to result in neuro-
modulation of bowel activity via stimu-
lation of the pudendal afferent somatic
fibers.20 Thus, we had expected that it
would have amore substantial impact on
FI symptoms compared to BTX. The
lack of difference in improvement in FI
symptoms between SNM and BTX may
indicate that rather than specific impact
on bowel mechanisms, the improvement
in FI symptoms seen with SNM and BTX
treatment reflects the impact of UUI
treatment on improvement in global
quality of life, including perception of
bowel symptoms. Alternatively, our
findings may provide clinical evidence of
513.e8 American Journal of Obstetrics & Gynecol
pelvic organ cross-sensitization, a phe-
nomenon in which disease, and by
extension therapeutic intervention, in 1
pelvic organ impacts another pelvic or-
gan. Neural “cross-talk” in the pelvis
exists under normal conditions and is
necessary for the normal regulation of
sexual, bladder, and bowel function.21

Animal studies have demonstrated an
association between dysfunction in the
lower urinary tract and the gastrointes-
tinal tract such that, for example, acute
cystitis may result in lower colorectal
sensory thresholds and an acute colitis
may result in irritative voiding symp-
toms.22 Thus, intradetrusor BTX could
have an impact on bowel function by a
mechanism of pelvic organ cross-
sensitization resulting in similar effects
on FI symptoms as SNM. Further
mechanistic research is required to
confirm cross-sensitization and future
therapies may be designed to target the
“key organ,” that is, the one that confers
themost global benefit. Nonetheless, our
findings may reassure women undergo-
ing treatment for refractory UUI, espe-
cially in those with significant FI at
baseline, that they can expect improve-
ments in their symptoms if they elect to
ogy NOVEMBER 2019
pursue treatment with BTX instead of
SNM.

We found that sexually active women
had statistically significant improve-
ments in sexual function following SNM
and BTX, although these only repre-
sented “small” improvement in effect
size from baseline on the PISQ-12
questionnaire. Parnell et al,23 in a
cohort of women treated with SNM for
UUI, found significant improvement of
“moderate” effect size in sexual symp-
tom scores also using the PISQ-12 in-
strument. Following BTX for UUI,
Balzarro et al4 also reported statistically
significant improvement in overall sex-
ual function, although these authors
used a different instrument to measure
sexual function. Taken together with our
findings, this suggests that in sexually
active women undergoing treatment for
refractory UUI, at least small improve-
ments in sexual function can be ex-
pected, with similar improvement with
either SNM or BTX.

Sexual dysfunction in women is
complex and can be related to general
issues unrelated to the pelvic floor, such
as desire, arousal, and the ability to
obtain an orgasm. The mechanism by
which treatment for UUI with SNM or
BTX may improve sexual function is
uncertain. In our study, we found small
improvements from baseline in the
Condition Specific and Condition
Impact subscales—but not in the other
subscales such as Arousal/Orgasm,
Partner Related, and Desire—of the
PISQ-IR questionnaire in sexually
active women. This suggests that the
improvement in sexual function was a
result of improvement in urinary
symptoms and not other aspects of
sexual function. Using a different in-
strument to examine domains of sexual
function, Parnell et al23 reported sig-
nificant improvements following SNM
in the desire domain of sexual function
but not the arousal, orgasm, or lubri-
cation domains. In contrast, Balzarro
et al4 reported significant improve-
ments in arousal, lubrication, orgasm,
and satisfaction domains after BTX in-
jection. Given these conflicting results,
the impact of treatments for refractory
UUI on sexual function beyond their
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effect on improving urinary symptoms
requires further investigation. Never-
theless, the positive impact of SNM and
BTX on both urinary symptoms and
sexual function further underscores the
importance of providing effective
treatments for women with refractory
UUI.

The strengths of our study include the
use of condition-specific validated mea-
sures of sexual function and FI, pro-
spective data collected by research staff
masked to the subjects’ randomized
group assignment, and the geographical
diversity of the participating study sites.
There is limited evidence in terms of the
effect of neuromodulation, especially
BTX, on bowel and sexual function;
therefore, our paper substantially adds to
the literature to help guide clinicians.
Study limitations include mild baseline
FI symptoms in our study population,
which inherently limits the degree of
improvement possible and generaliz-
ability of our findings to women with
concurrent severe FI. We sought to
mitigate this issue by performing a sub-
analysis of women with more significant
baseline FI symptoms (ie, higher Vaizey
scores) and noted similarly that there
was no difference in improvement in
symptoms between the 2 interventions.
Importantly, the improvement seen in
this group did meet the clinically
meaningful difference, highlighting the
likely positive impact of these treatments
on FI symptoms. Nonetheless, it is
important to note that the subgroup of
women with Vaizey score �12 only
included 14% of the study population.
Second, a quarter of our study popula-
tion did not complete the sexual symp-
tom questionnaires at baseline and fewer
than 60% of our population were sexu-
ally active at baseline; thus, the data need
to be interpreted cautiously. The
importance of the small improvements
we noted in sexual function would be
better explored in a larger trial with a
more affected target population. Finally,
given the complex nature of female
sexual function, although we used well-
validated instruments to assess change
in sexual function, there are likely other
social and emotional aspects of sexual
function that our study could not assess.
Our results suggest that women with
refractory UUI treated with either SNM
or BTX can expect some improvement in
bowel and sexual function, with no dif-
ference between the 2 interventions.
Women with significant FI symptoms at
baseline will have clinically meaningful
improvement, with no difference be-
tween the treatments. n
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Appendix
Clinical responder results
TABLE S1
Demographic and baseline characteristics for clinical responder population

Characteristic Statistic/category

Treatment group

Total (n ¼ 298)BTX (n ¼ 159) SNM (n ¼ 139)

Race White 131 (2%) 117 (84%) 248 (83%)

Black/African American 19 (2%) 16 (12%) 35 (12%)

American Indian/Alaskan Native 2 (1%) 1 (1%) 3 (1%)

Asian 1 (1%) 1 (1%) 2 (1%)

Other 5 (3%) 3 (2%) 8 (3%)

Unknown/not reported 1 (1%) 1 (1%) 2 (1%)

Ethnicity Hispanic/Latina 15 (9%) 8 (6%) 23 (8%)

Not Hispanic/Latina 140 (88%) 128 (92%) 268 (90%)

Unknown/not reported 4 (3%) 3 (2%) 7 (2%)

Age at baseline (years) Mean (SD) 62.4 (11.0) 62.7 (11.8) 62.5 (11.4)

BMI (kg/m2) Mean (SD) 32.4 (8.9) 32.4 (7.8) 32.4 (8.3)

Functional comorbidity index Mean (SD) 3.7 (2.2) 3.6 (2.3) 3.6 (2.2)

Current smoker No 142 (89%) 124 (89%) 266 (89%)

Yes 17 (11%) 15 (11%) 32 (11%)

Menopausal status Postmenopausal 137 (86%) 117 (84%) 254 (85%)

Premenopausal 16 (10%) 16 (12%) 32 (11%)

Not sure 6 (4%) 6 (4%) 12 (4%)

Mean urge urinary incontinence episodes per day Mean (SD) 5.3 (2.6) 5.0 (2.1) 5.2 (2.4)

Mean urinary incontinence episodes per day Mean (SD) 5.9 (2.9) 5.6 (2.3) 5.7 (2.7)

Vaizey score N 138 122 260

Mean (SD) 7.2 (5.2) 6.4 (4.7) 6.8 (5.0)

Not reported (N) 21 17 38

PISQ-12 sexually active in past 6 months No 46 (42%) 40 (39%) 86 (41%)

Yes 63 (58%) 62 (61%) 125 (59%)

Not reported (N) 50 37 87

PISQ-12 score (sexually active in past 6 months) N 63 60 123

Mean (SD) 33.7 (7.7) 32.4 (7.0) 33.1 (7.4)

PISQ-IR total score (sexually active women) Na 49 48 97

Mean (SD) 2.9 (0.6) 3.0 (0.5) 3.0 (0.5)

PISQ-IR arousal orgasm (sexually active women) Mean (SD) 3.3 (0.9) 3.5 (0.8) 3.4 (0.8)

PISQ-IR partner related (sexually active women) Mean (SD) 3.4 (0.6) 3.3 (0.6) 3.3 (0.6)

PISQ-IR condition specific (sexually active women) Mean (SD) 4.3 (0.9) 4.4 (0.7) 4.4 (0.8)

PISQ-IR global quality rating (sexually active women) Mean (SD) 3.3 (1.1) 3.4 (1.1) 3.3 (1.1)

PISQ-IR condition impact (sexually active women) Mean (SD) 2.9 (1.0) 2.9 (1.0) 2.9 (1.0)

PISQ-IR desire (sexually active women) Mean (SD) 2.8 (1.0) 3.2 (0.9) 3.0 (1.0)
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TABLE S1
Demographic and baseline characteristics for clinical responder population (continued)

Characteristic Statistic/category

Treatment group

Total (n ¼ 298)BTX (n ¼ 159) SNM (n ¼ 139)

PISQ-IR partner related (not sexually active women) Na 75 54 129

Mean (SD) 2.3 (1.0) 2.2 (1.0) 2.2 (1.0)

PISQ-IR condition specific (not sexually active women) Mean (SD) 2.9 (1.0) 3.0 (1.0) 3.0 (1.0)

PISQ-IR global quality rating (not sexually active
women)

Mean (SD) 2.6 (1.3) 2.7 (1.3) 2.6 (1.3)

PISQ-IR condition impact (not sexually active women) Mean (SD) 2.9 (1.1) 3.0 (1.2) 2.9 (1.1)

BMI, body mass index; BTX, onabotulinumtoxinA; PISQ-IR, Pelvic Organ Prolapse/Incontinence Sexual Questionnaire, IUGA-Revised; PISQ-12, Pelvic Organ Prolapse/Urinary Incontinence Sexual
Questionnaire-12; SNM, sacral neuromodulation.

a Sample sizes vary slightly across subscales of the PISQ-IR owing to sporadic missed items.
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TABLE S2
Adjustedmean (95% confidence interval) fecal incontinence and sexual symptoms changes from baseline to 6, 12, and
24 months for the clinical responder population

Treatment group Difference

Outcome N, adjusted mean (95% CI) BTX (n ¼ 159) P valuea SNM (n ¼ 139) P valuea SNM - BTX P valueb

Vaizey score change from baseline 127 114

Month 6 -2.1 (-2.9, -1.3) <.001 -1.0 (-1.9, -0.1) .025 1.1 (-0.1, 2.2) .062

Month 12 -1.5 (-2.2, -0.7) <.001 -0.8 (-1.7, 0.0) .054 0.6 (-0.4, 1.7) .24

Month 24 -1.2 (-2.0, -0.4) .003 -0.3 (-1.1, 0.5) .50 0.9 (-0.2, 2.0) .11

PISQ-12 score change from baseline 54 54

Month 6 3.1 (1.5, 4.7) <.001 3.4 (1.7, 5.1) <.001 0.3 (-1.6, 2.1) .78

Month 12 2.5 (0.9, 4.0) .002 2.6 (0.8, 4.4) .004 0.2 (-1.7, 2.0) .87

Month 24 2.2 (0.6, 3.8) .008 2.8 (1.1, 4.5) .002 0.6 (-1.3, 2.4) .56

PISQ-IR (sexually active women) overall
score change from baseline

42 44

Month 6 0.1 (-0.0, 0.3) .070 0.2 (0.1, 0.4) <.001 0.1 (-0.0, 0.3) .15

Month 12 0.2 (0.0, 0.3) .011 0.2 (0.0, 0.3) .019 -0.0 (-0.2, 0.2) .97

Month 24 0.1 (-0.0, 0.3) .051 0.2 (0.1, 0.3) .001 0.1 (-0.1, 0.2) .29

PISQ-IR (sexually active women) arousal,
orgasm score change from baseline

42 45

Month 6 0.1 (-0.1, 0.3) .38 0.1 (-0.1, 0.4) .24 0.0 (-0.2, 0.3) .83

Month 12 0.1 (-0.1, 0.4) .25 0.2 (-0.1, 0.4) .19 0.0 (-0.3, 0.3) .89

Month 24 0.2 (-0.1, 0.4) .13 0.2 (0.0, 0.4) .049 0.0 (-0.2, 0.3) .75

PISQ-IR (sexually active women) partner
related score change from baseline

41 41

Month 6 0.0 (-0.2, 0.2) .82 0.1 (-0.1, 0.3) .17 0.1 (-0.1, 0.4) .35

Month 12 0.0 (-0.1, 0.2) .69 0.1 (-0.1, 0.3) .27 0.1 (-0.2, 0.3) .54

Month 24 -0.0 (-0.2, 0.2) .93 0.1 (-0.1, 0.3) .26 0.1 (-0.1, 0.4) .33

PISQ-IR (sexually active women) condition
specific score change from baseline

42 45

Month 6 0.4 (0.2, 0.6) <.001 0.4 (0.2, 0.6) <.001 -0.1 (-0.3, 0.2) .53

Month 12 0.3 (0.2, 0.5) <.001 0.4 (0.2, 0.6) <.001 0.1 (-0.1, 0.3) .45

Month 24 0.4 (0.2, 0.6) <.001 0.4 (0.3, 0.6) <.001 0.0 (-0.2, 0.3) .75

PISQ-IR (sexually active women) global
quality rating score change from baseline

42 44

Month 6 0.2 (-0.1, 0.6) .24 0.5 (0.1, 0.8) .008 0.3 (-0.2, 0.7) .24

Month 12 0.3 (-0.0, 0.6) .068 0.2 (-0.2, 0.5) .31 -0.1 (-0.6, 0.3) .56

Month 24 0.4 (0.1, 0.7) .022 0.4 (0.1, 0.7) .018 0.0 (-0.4, 0.4) .97

PISQ-IR (sexually active women) condition
impact score change from baseline

42 44

Month 6 0.5 (0.3, 0.7) <.001 0.6 (0.4, 0.8) <.001 0.1 (-0.2, 0.4) .54

Month 12 0.4 (0.2, 0.6) <.001 0.5 (0.3, 0.8) <.001 0.2 (-0.1, 0.5) .21

Month 24 0.3 (0.1, 0.6) .003 0.5 (0.3, 0.7) <.001 0.2 (-0.1, 0.5) .19
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TABLE S2
Adjustedmean (95% confidence interval) fecal incontinence and sexual symptoms changes from baseline to 6, 12, and
24 months for the clinical responder population (continued)

Treatment group Difference

Outcome N, adjusted mean (95% CI) BTX (n ¼ 159) P valuea SNM (n ¼ 139) P valuea SNM - BTX P valueb

PISQ-IR (sexually active women) desire
score change from baseline

42 43

Month 6 0.1 (-0.2, 0.3) .64 0.0 (-0.2, 0.3) .77 -0.0 (-0.3, 0.3) .89

Month 12 0.2 (-0.0, 0.4) .12 0.0 (-0.2, 0.3) .82 -0.1 (-0.4, 0.1) .30

Month 24 -0.1 (-0.3, 0.2) .55 0.0 (-0.2, 0.2) .87 0.1 (-0.2, 0.4) .53

PISQ-IR (not sexually active women)
partner related score change from baseline

63 49

Month 6 -0.0 (-0.3, 0.2) .75 -0.2 (-0.5, 0.1) .16 -0.2 (-0.5, 0.2) .38

Month 12 -0.1 (-0.3, 0.2) .48 -0.3 (-0.6, 0.0) .053 -0.2 (-0.6, 0.2) .30

Month 24 -0.1 (-0.4, 0.2) .44 -0.3 (-0.5, 0.0) .083 -0.2 (-0.5, 0.2) .42

PISQ-IR (not sexually active women)
condition specific score change from baseline

59 49

Month 6 0.4 (0.2, 0.7) <.001 0.2 (-0.0, 0.5) .064 -0.2 (-0.5, 0.2) .28

Month 12 0.2 (0.0, 0.4) .033 0.2 (-0.0, 0.5) .090 -0.0 (-0.3, 0.3) .90

Month 24 0.4 (0.2, 0.7) <.001 0.2 (-0.1, 0.4) .22 -0.3 (-0.6, 0.1) .12

PISQ-IR (not sexually active women)
global quality rating score change from baseline

60 49

Month 6 0.4 (0.2, 0.7) <.001 0.4 (0.1, 0.6) .011 -0.1 (-0.4, 0.3) .74

Month 12 0.4 (0.2, 0.6) <.001 0.3 (-0.0, 0.5) .064 -0.2 (-0.5, 0.2) .38

Month 24 0.5 (0.2, 0.7) <.001 0.2 (-0.1, 0.5) .17 -0.3 (-0.6, 0.1) .11

PISQ-IR (not sexually active women)
condition impact score change from baseline

60 49

Month 6 0.5 (0.2, 0.7) <.001 0.5 (0.2, 0.7) .001 -0.0 (-0.4, 0.3) .86

Month 12 0.5 (0.3, 0.7) <.001 0.4 (0.1, 0.7) .002 -0.1 (-0.4, 0.2) .53

Month 24 0.5 (0.3, 0.8) <.001 0.4 (0.1, 0.6) .004 -0.2 (-0.5, 0.2) .38

Adjusted means and 95% CI are from a mixed linear repeated measures model with month as a categorical effect and adjustment for site, age group strata, and baseline value. N is the number of
participants with baseline and at least 1 postbaseline score.

CI, confidence interval; other abbreviations as in Table S1.

a P value from within-group test of adjusted mean change from baseline ¼ 0; b P value from treatment group comparison of adjusted mean change from baseline.
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TABLE S3
Adjusted mean (95% confidence interval) Vaizey score change from baseline to 6, 12, and 24 months by baseline
Vaizey score for the clinical responder population

Treatment group Difference

Outcome N, adjusted mean (95% CI) BTX (n ¼ 159) P valuea SNM (n ¼ 139) P valuea SNM - BTX P valueb

Baseline Vaizey score �12

Vaizey score change from baseline 25 17

Month 6 -6.2 (-8.8, -3.6) <.001 -6.1 (-9.5, -2.7) .001 0.1 (-4.1, 4.4) .96

Month 12 -5.1 (-7.6, -2.5) <.001 -4.5 (-7.7, -1.4) .006 0.6 (-3.5, 4.6) .78

Month 24 -5.8 (-8.3, -3.2) <.001 -4.5 (-7.7, -1.3) .007 1.3 (-2.8, 5.3) .53

Baseline Vaizey score <12

Vaizey score change from baseline 102 97

Month 6 -1.1 (-1.9, -0.2) .01 0.2 (-0.7, 1.0) .72 1.2 (0.1, 2.3) .034

Month 12 -0.5 (-1.3, 0.2) .18 0.2 (-0.7, 1.0) .70 0.7 (-0.4, 1.8) .21

Month 24 -0.0 (-0.8, 0.8) .99 0.8 (-0.1, 1.6) .07 0.8 (-0.3, 1.9) .17

Adjusted means and 95% CI are from a mixed linear repeated measures model for each subgroup with month as a categorical effect and with adjustment for site, age group, and baseline value. N is
the number of participants with baseline and at least 1 postbaseline score.

P values for interaction of baseline Vaizey score and each time point when added to the main model: 6 months 0.67; 12 months 0.85; 24 months 0.81.

BTX, onabotulinumtoxinA; CI, confidence interval; SNM, sacral neuromodulation.

a P value for within-group test of adjusted mean change from baseline ¼ 0; b P value for treatment group comparison of adjusted mean change from baseline.
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