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Abstract

Purpose of Review The use of botulinum toxin in managing urinary incontinence has been well established. Given the
expanding indications for this agent for several neuromuscular disorders, its role in managing the symptoms associated with
interstitial cystitis/bladder pain syndrome (IC/BPS) and chronic pelvic pain syndrome (CPPS) is evolving. In this review
article, we examine the current literature on outcomes after botulinum toxin injection in patients with these conditions, as
well as recent developments in mechanism of delivery.

Recent Findings The change in pain scores after injection in IC/BPS patients is inconsistent, as it has been used in combi-
nation with and without other interventions, such as hydrodistension. Pooled studies favor the use of botulinum toxin, but
the findings are not significant to justify its use as a first-line treatment for IC/BPS. The initial hope that botulinum toxin
would improve CPPS by addressing hypertonic pelvic floor dysfunction has been tempered by several studies showing no
significant reduction in pain scores after injection compared to placebo.

Summary Several studies have shown there to be a therapeutic benefit for pain management in IC/BPS, particularly in those
without Hunner’s lesions. Meta-analysis suggests that higher dose may further improve pain scores, but side effects of uri-
nary retention may limit its applicability. This effect does not appear to be dependent on how the toxin is injected (trigone vs
non-trigone). Future use of intravesical liposomes to deliver botulinum toxin shows promise in administration of the agent
in a non-invasive manner.

Keywords Botulinum toxin - Interstitial cystitis - Chronic pelvic pain - Therapy - Pelvic floor dysfunction - Bladder
capacity

Introduction

According to the American Urological Association (AUA)
and Society of Urodynamics, Female Pelvic Medicine, and
Urogenital Reconstruction (SUFU), interstitial cystitis/
bladder pain syndrome (IC/BPS) is defined as “an unpleas-
ant sensation (pain, pressure, discomfort), perceived to be
related to the urinary bladder, associated with lower urinary
tract symptoms of more than six weeks in duration, in the
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absence of infection or other identifiable causes [1].” Its
incidence ranges from 2.9 to 4.2% with a higher prevalence
in women than men [2]. No specific etiology for IC/BPS has
been found, and it is uncertain whether IC/BPS is a primary
disorder of the bladder or a secondary effect from another
cause. Because of its associations with systemic comorbidi-
ties such as anxiety, depression, fibromyalgia, irritable bowel
syndrome, chronic fatigue syndrome, Sjogren’s, chronic
headaches, and vulvodynia, IC/BPS is thought to be part of
a wider systemic dysregulation [3, 4]. Moreover, its over-
lap with chronic pelvic pain syndrome (CPPS), defined as
persistent pain for more than 6 months in the pelvic region
associated with lower urinary tract, gynecological, pelvic
floor, or sexual dysfunction, also suggests IC/BPS may be a
syndrome and not a singular disease. Though the incidence
of CPPS ranges from 6 to 27% worldwide [5], Suskind et al.
found that there was a 17% overlap between the two syn-
dromes [2]. There is no definitive etiology for CPPS, but one
proposed pathophysiology is the spasticity of the pelvic floor
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muscles due to psychological or pathological disorders [6].
This chronic increased pressure can lead to vessel compres-
sion and muscle ischemia with the release of bradykinin and
stimulation of the nociceptive receptors [7]. Given that the
pelvic floor muscles are intimate with urinary, vaginal, and
rectal organs, its dysfunction can result in pelvic, specifically
bladder, pain.

Clinicians who treat IC/BPS and/or CPPS recognize
the therapeutic challenges of these conditions, which often
require a multimodal approach, including a holistic approach
to mind and body. AUA guidelines place conservative treat-
ment such as stress management, counseling, physical ther-
apy, and either oral or intravesical pharmacological agents
as first- and second-line therapies for IC/BPS [8]. If unre-
solved, patients can proceed with cystoscopy, hydrodisten-
tion, and fulguration of Hunner’s ulcers if present. Simi-
larly, European Urological Association (EUA) guidelines
suggest behavioral modifications, medical therapy, and/or
nerve blocks as initial treatment regimens for CPPS [9]. If
refractory to these, intradetrusor or myofascial injection of
botulinum toxin and neuromodulation are considered next
line options for both IC/BPS and CPPS [8, 9].

The aim of this paper is to evaluate the role of botuli-
num toxin in alleviating bladder pain as a direct bladder
treatment, or indirectly by addressing high-tone pelvic floor
muscle dysfunction as a source of pelvic pain.

Mechanism of Action

Botulinum toxin is an organic macromolecule (300-900 kD)
produced by the anaerobic bacteria Clostridium botulinum
[10]. This protein complex consists of a physiologically
active 150-kD neurotoxin bonded to nontoxic accessary
proteins (NAPs). This 150-kD neurotoxin itself consists
of a 50-kD light chain connected via a disulfide bond to a
100-kD heavy chain [11]. At the presynaptic cleft, the 100-
kD heavy chain binds to the synaptic vesicle protein 2 and
facilitates endocytosis of the botulinum toxin [12]. Once
intracellular, the 50-kD light chain then inhibits the func-
tion of synaptosome-associated protein 25 which normally
induces exocytosis of acetylcholine neurotransmitters [13].
With the lack of acetylcholine at the neuromuscular junction,
muscle paralysis results.

There are three mechanisms of action in which botulinum
toxin can reduce pain. Firstly, with the lack of stimulation
from the neurotransmitters, spasmodic muscles are medi-
cally induced to relax, thus reducing pain. Secondly, animal
studies suggest that botulinum toxin reduces expression of
nociceptive neurotransmitters and receptors. Glutamate
expression, an excitatory neurotransmitter known to be criti-
cal in pain pathways, was downregulated in human and rat
skin after botulinum injection [14]. In animal models, CGRP,

substance P, and ATP which are well-studied nociceptive
neurotransmitters were shown to be significantly reduced
after botulinum injection [15-20]. Moreover, expressions of
prominent nociceptive receptors such as TRPv1l and P2x3
have been shown to be significantly reduced in overactive
patients after botulinum injection via bladder biopsy [21,
22]. Lastly, repeated botulinum toxin injections reduce mast
cells, cyclooxygenase 2, and prostaglandin E2 receptors,
thus decreasing inflammation and subsequent pain [23, 24].
Though eight serotypes (type A-H) [10] and over 40 sub-
types [25] are known, the two clinically available botulinum
toxin isoforms are Al (BoNT-A) and B1, with Al being
commonly used due to its duration and potency [26]. The
commercial forms of injectable botulinum toxin A1l include
onabotulinum toxin A (ONA; Botox/Vistabel, Allergan Inc.,
Irvine, CA, USA), abobotulinum toxin A (ABO; Dysport/
Ipsen Limited, Slough Berkshire, UK), and incobotulinum
toxin A (INCO; Xeomin/Bocouture, Merz Pharmaceuticals
GmbH, Frankfurt, Germany). One novel delivery system is
the liposome-encapsulated botulinum toxin which utilizes
endocytosis to deliver drugs intracellularly, thus reducing
the risks associated with submucosal injections [27]. These
variations of neurotoxin A differ in their NAP compositions
with the exception of INCO, which consists of only the free
active 150-kD neurotoxin. Because potency is dependent on
the quantity of available 150-kD active moiety, the conver-
sion ratio between the three variations are different with a
1:1 ratio for ONA to INCO and 1:3 for ONA to ABO [10].
Over time, development of neutralizing antibodies, espe-
cially against the NAPs, can decrease efficacy [28]. Cost
is also varied with ONA as the most expensive at $49,337
per quality-adjusted life year (QALY) compared to $36,678/
QALY for ABO and $27,548/QALY for INCO [29].

Early Uses of BONT-A

Clinical use of BONT-A was first used in the late 1960s to
treat strabismus in rhesus monkeys by Dr. Alan Scott [30].
Since then, its indications has expanded widely to include
treatment for urological diseases such as detrusor-sphincter
dyssynergia [31], neurogenic detrusor overactivity with urge
urinary incontinence [32, 33], and overactive bladder refrac-
tory to anticholinergic therapy [34, 35].

BoNT-A as Bladder-Directed Therapy
Initial Studies
Despite the versatility of botulinum toxin as a neuromuscu-

lar agent, there is conflicting data on the efficacy of BoNT-
A injections in addressing bladder pain in patients with
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IC/BPS. In one of the earliest randomized controlled trial
(RCT), Kuo and colleagues compared clinical and func-
tional outcomes of patients who underwent cystoscopic
hydrodistention (HD) only (n=23), HD + 100 IU ONA
(n=29), or HD+200 IU ONA (n=15) [36]. At 3 months,
80% of HD +200 IU ONA patients and 72% of HD + 100 IU
ONA had a 5 (“markedly improved”) or a 4 (“moderately
improved”) in pain reduction on the global response assess-
ment (GRA) as compared to 48% of HD only patients
(»=0.032). A similar pattern was seen with the pain visual
analog scale (VAS) (55% vs 39% vs 18%, p=0.007), with an
increase in maximum cystometric capacity (MCC) (156.4 cc
vs 79.5 cc vs 11.8 cc) [36].

However, other early studies suggest that placebo effects
may play a large role in pain reduction. In 2012, Kasyan
et al. reported a VAS score reduction from 9.3 +0.9 at base-
line to 5.8 +2.4 at 3 months in patients who underwent
100 IU of BoNT-A injection, compared to a change from
8.7+1.2 to 6.1 +2.8 in patients with HD (p >0.05). The
reduction in O’Leary-Sant scores (OLS) was also similar in
both groups (14.5+2.3 at baseline to 9.4 +2.9 at 3 months
vs 13.8+3.7 at baseline to 8.8 +3.3 at 3 months, p>0.05)
[37]. Manning et al. evaluated the same question but used
500 IU of ABO instead. In a cohort of 54 patients, those
who underwent HD (n=21) reported a change of — 1.5
on their OLS compared to 3.7 in patients who underwent
HD + 500 IU of ABO (n=16, p=0.12) at 3 months. MCC
increased by 19.6 ml (—2.7 to 41.8) in the treatment group
compared to a reduction of 18 ml (—85.4 to —49.5) in the
placebo group (p=0.27) [38]. Gottsch et al. investigated not
only a different injection site—periurethral instead of intra-
detrusor—but also at a lower dosage of 50 IU. In a small
RCT of 20 patients, there was not a significant change from
baseline in VAS scores for the BoONT-A group (—0.3) nor
were there differences in the Chronic Prostatitis Symptoms
Index (CPSI) scores between the experimental and control
groups at 3 months (p=0.97) [39].

Current Literature

In more recent literature, studies suggest a clinical benefit
in pain reduction with BoNT-A injections. In a RCT of 60
patients who received either HD 4+ 100 IU ONA versus nor-
mal saline injections at 20 sites, Kuo et al. reported a sig-
nificant decrease in VAS at 8 weeks between the two groups
favoring BONT-A (—2.6 vs — 0.9, p=0.021). However, there
were no differences in OLS or GRA. On urodynamics,
there was an average increase of 67.8 + 164.3 ml in maxi-
mum cystometric capacity compared to a mean reduction
of —45.4 +138.5 ml in the placebo group (p =0.020) [40].
Similarly, in a smaller study of 19 patients, Pinto
et al. reported an average VAS reduction of —3.6 +£2.5 in
patients who received 100 IU of ONA (rn=10) compared
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to—1.6+2.1 in the control group (n=9) at 3 months
(p<0.05) [41]. Difference in OLS (—9+4.7vs—7.1+4.6,
p<0.05) and treatment benefit scale (1.9 +0.9 vs 3.1 +0.8,
p<0.001) was even more pronounced.

The presence of Hunner’s lesions may also impact clinical
response. In a cohort of 44 patients, Lee et al. [42] evalu-
ated the clinical and functional outcomes of patients with
Hunner’s lesion (HL) IC (n=10) compared to non-HL IC
(n=30) after serial intradetrusor injections of 100 IU of
BoNT-A every 6 months for 2 years. With success defined
as GRA > 2 at endpoint, those with non-HL were further
subcategorized into those who had a GRA >2 (n=15) and
those with GRA <2 at the end of the study. At 2 years, there
were no HL patients who achieved GRA >2 compared to
50% of those with non-HL IC. Higher OLS and VAS scores
reductions were seen in those with non-HL IC than HL
(»p=0.001, p=0.062, respectively), with non-HL IC with
GRA >2 doing the best (p =0.004, p=0.136, respectively).
Cystometric capacity increased on average 69 ml for non-
HL IC with GRA >2, 64 ml for non-HL IC with GRA <2,
and decreased by 13 ml for HL IC. Overall, the authors con-
cluded that repeated BoNT-A may benefit those with non-
HL IC but not those with HL.

Data suggests that location of intradetrusor injections
does not affect outcomes. In 2020, Evans et al. randomized
26 patients to 100 IU BoNT-A at 10 sites at the trigone or
trigone sparing [43]. At 3 months, there were significant
improvements in both arms on OLS without differences
between the two templates. Similarly, Jiang et al. rand-
omized 39 patients to 100 IU BoNT-A at 20 bladder body
sites (n=20) or 10 trigone sites (n=19) [44]. Both groups
had significant improvements in OLS, VAS scores, and func-
tional bladder capacity (FBC) from baseline. There were
no differences between the two groups, with a GRA >?2
achieved in 45% of the bladder body site group compared to
52.6% in the trigone site group (p=0.63).

Lee et al. examined long-term efficacy in 104 patients
with IC/BPS who had HD + 100 IU BoNT-A every
6 months for 2 years or until the patient wishes to discon-
tinue. At 6 months, there were significant improvements
in the OLS (23.7+6.1 vs 16.6 £8.9, p<0.0001), VAS
(5.2+2.4 vs 3.5+2.5, p<0.0001), FBC (129.1+75.0
vs 177.7+85.0, p<0.0001), and GRA (1.31+0.97,
p<0.0001). While only 59/104 patients chose to remain in
the study, the outcome parameters were sustained in this
group (OLS: 15.2+8.9, VAS: 2.9+2.3, GRA: 1.8+ 1.1,
FBC: 226.9+108.8 ml, p <0.0001) [45¢]. PVR was low
in this cohort—17.1 +38.1 ml at baseline after 1 injection,
42.4+77.9 ml at 6 months, 47.8+84.7 ml at 18 months and
64.1+114.2 ml at 24 months (p=0.015) [45¢]. Rates of UTI
ranged from 5.9 to 13.9% after each treatment.

Despite these positive findings, the effect of BoNT-A
in reducing the pain component of IC/BPS is inconsistent
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across studies. Gao et al. evaluated VAS and OLS in
124 patient who either had HD + Cystistat instillation or
HD + 100 IU BTX-A (Lantox; Lanzhou Institute of Biologi-
cal Products in China, Lanzhou, China). At 3 months, the
OLS decreased in the HD + BTX-A group from 34.2+1.7
to 31.2+2.4 compared to 34.2 + 1.5 from 34.7 + 1.5 for the
HD + C group (p <0.05). Although the VAS score decreased
significantly from baseline in both the HD + BTX-A
(9.4+091t08.1+1.3, p<0.05) and HD + Cystistat (9.2+0.8
to 7.9 + 1.3, p <0.05) groups at 3 months, the scores did not
differ significantly [46].

In 2016, Shim and colleagues conducted a system-
atic review and meta-analysis on the efficacy of BoONT-A
for IC/BPS that included five randomized controlled tri-
als between 2009 and 2015 [36-40, 47]. The combined
cohort was 252 subjects with 133 in the treatment group
and 119 in the control. The difference in pooled overall
mean change of OLS (95% CI—0.97,—0.30) and VAS
(95% CI—0.74,—0.23) between the two groups was statis-
tically significant at—0.63 and — 0.49, respectively, favoring
intervention. Subgroup analysis of dosage showed improve-
ments in OLS of —0.49 (95% CI-0.92,—-0.05) for 100 IU
and —0.87 (95% CI—1.38,—0.36) for 200 IU. However, the
difference in FBC was not significant (pooled overall SMD:
0.29, 95% CI—0.05, 0.63). There were considerable adverse
effects such as dysuria (31% vs 4.7%, p=0.001), elevated
PVR (8.3% vs 0%, p=0.094), and urinary retention (7.1%
vs 0%, p=0.095). Study design and outcome measures are
summarized in Table 1.

In a 2021 systematic review of the literature on BONT-A
use in CPPS, Parson et al. evaluated a total of 16 studies—11
RCT, 5 non-randomized study (NRS)—from 2009 to 2020
[48]. Seven studies were specific to IC/BPS—5 RCT and
2 NRS combined for a total of 374 patients (3% men) with
variations in BoNT-A isoforms [36-38, 42, 43, 46]. Forest
plot for pain scores showed that, while half of the studies
reported benefits, this did not achieve statistical significance.

BoNT-A for Bladder Pain Associated
with Myofascial Pain CPPS

Myofascial pelvic pain (MPP), in which hypertonic pelvic
floor muscles lead to chronic pain, is a significant cofactor
in IC/BPS patients and may be the predominant etiology
of pain in a majority of cases [49]. In addition to the nega-
tive impact MPP has on gynecological, sexual, and bowel
function, urinary symptoms including bladder pain are
also associated with myofascial pelvic pain [50]. Besides
physical exam findings of hypertonicity and tenderness
upon palpation, MPP can be objectively diagnosed by vagi-
nal manometry with an elevated resting pressure of > 40 cm
H,0. Treatment, like IC/BPS, is multidisciplinary and

includes behavioral modifications, oral medications, pelvic
floor—directed physical therapy, and trigger point injections
(TPI) in refractory cases [9]. Approaches to TPI are var-
ied, including transvaginal, transperineal, or paravaginal/
subgluteal but with common targets of the iliococcygeus,
pubococcygeus, puborectalis, coccygeus, obturator internus,
and superficial and deep transverse perineii [51]. Various
pharmacological agents have been used in TPI including
local anesthetics, steroids, or BoNT-A.

BoNT-A was first shown to be effective as an adjunctive
agent via TPI by Jarvis et al. in 2004. All twelve subjects
treated with 40 IU reported improved pain and sexual func-
tion at 3 months post-injection of BoNT-A in the pubococ-
cygeus and puborectalis [52].

In more contemporary literature, Adelowo et al. [54e]
performed a retrospective cohort study of 31 patients who
underwent TPI with 100-300 IU of BoNT-A. Baseline
demographics showed 89.7% of women with severe levator
pain upon palpation, 92.3% with dyspareunia, and 62.1%
with urinary urgency. After 6 weeks, mean pain score was 3
compared to a baseline of 9.5 (p <0.0001). Complications
included higher post void residual (SMD 16.5 ml, p=0.56),
urinary retention (22%, p =0.38), urinary incontinence
(11.1%, p=0.03), and fecal incontinence (5.6%). Similarly,
Halder et al. [55] reported a significant reduction in pain
(3.7+4.0 vs 6.4+ 1.8, p=0.005) at 8 weeks in a retrospec-
tive study of patients (n=50) who underwent physical ther-
apy plus TPI with 200 IU of BoNT-A.

Conversely, in a RCT of 60 patients to either 200 IU of
Botox or normal saline along with 8 weeks of pelvic floor
physical therapy, Dessie et al. [56] reported that the treat-
ment group reported a greater reduction in VAS, but this
was not significant (p =0.16). Moreover, though scores on
the Pelvic Floor Distress Inventory (PFDI) were improved at
2 weeks (p=0.01) in patients receiving BoNT-A, this benefit
did not persist at 4 (p=0.19) or 6 weeks (p=0.11). Most
common adverse effect was urinary incontinence (22%)
and constipation (10.1%). This was again seen when Abbott
and colleagues [53] randomized 60 women to either 80 TU
of BoNT-A (n=30) or normal saline (n=30). Changes in
VAS scores, EuroOOL-5D (EQ-5D), Short-Form 12 Health
Survey (SF-12), Sexual Activity Questionnaire, and vagi-
nal manometry were measured. At 6 months, the BoNT-A
group had significantly less dyspareunia (p <0.001) and non-
menstrual pelvic pain (p <0.001) from baseline. However,
intergroup differences were insignificant when compared
to the placebo group as they also reported a decrease in
dyspareunia (p =0.043) from baseline. Vaginal manometry
measurements showed decreases in resting pressures in both
the BoNT-A group (49 vs 32, p<0.001) and the placebo
group (44 vs 39, p=0.003).

Parsons’ systematic review included 4 studies—3 RCT, 1
NRS—on gynecological pain with a combined cohort of 194
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Table 1 Study design and outcome measures

Study (year) Intervention N  Endpoint Outcomes
Dose, site, number
of injections VAS GRA OLS/CPSI-F CBC (ml)
Kuo (2009) 67 3m
HD (IVP 80 23 4.30+2.6 to 48% 12.8+3.41 to 280+100.8 to
cmH,0, 15 min) 3.52+3.07 9.87+4.85 292+99.5
HD+100 IU ONA, 29 4.83+2.21 to 72% 12.5+2.15to 308.5+135 to
trigone sparing, 297+1.99 8.17+4.06 388 +126.8
40 sites
HD+200 IU ONA, 15 547+2.1to 80% 13.9+2.53 to 250.5+86.7 to
trigone sparing, 247+2.1 8.9+5.58 406.9+178.9
40 sites
p value 0.007 0.032 NS NS
Gottsch (2011) 20 3m
Saline injection, 11 NR NR 29.6 to 27.7 NR
periurethral, 2
sites
50 IU ONA, periu- 9 -0.3 NR 35210313 NR
rethral, 2 sites
p value NR NR 0.97 NR
Kasyan (2012) 32 3m
HD 15 87+12t06.1£2.8 NR 145+2.109.4+29 NR
100 TU BoNT- 17 93+09t05.8+2.4 NR 13.8+3.7to NR
A (type NR), 8.8+3.3
trigone, number of
injections NR
p value p>0.05 NR p>0.05 NR
Lee (2013) 40 24 m
100 TU BoNT-A 10 NR 1 NR -13
every 6 m, trigone
sparing, 40 sites,
with Hunner’s
lesions
100 IU BoNT-A 15 NR 2 NR -69

every 6 m, trigone
sparing, 40 sites,
without Hunner’s
lesions, GRA>2

100 IU BoNT-A 15 NR -1 NR -64
every 6 m, trigone
sparing, 40 sites,
without Hunner’s
lesions, GRA <2
Study (year) Intervention N  Endpoint Outcomes

Dose, site, number
of injections

VAS GRA OLS/CPSI-F CBC (ml)
Manning (2014) 53 3m
HD + Saline injec- 27 NR NR 1.5vs,p=0.12 -18 cc
tion, trigone spar-
ing, 30 sites
HD+500 IU ABO, 26 NR NR 3.7 19.66
trigone sparing,
30 sites
p value NR NR p=0.12 0.27
Lee (2015) 104
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Table 1 (continued)

Study (year) Intervention N  Endpoint Outcomes
Dose, site, number
of injections VAS GRA OLS/CPSI-F CBC (ml)
HD+100IU ONA, 104 24m 52+24at0m, OatOm, 1.3£0.97 23.7+6.1at0m, 129.1+75.0 ml
site NR, number 3.5+25at6m, at6m, 1.8+1.1 16.6 +8.9 at 6 m, at O m,
of injections sites 29+23at24 m, at 24 m 152+89 at 24 m, 177.7+85.0 ml
NR at 6 m,
345.2+149.4 ml
at24 m
p value p<0.0001 p<0.0001 p<0.0001 p<0.0001
Gao (2015) 124 12m
HD + Sodium hyalu- 58 92+08t079+13 NR 347+15to NR
ronate instillation 342415
weekly for 1 m,
then monthly for
5 months
HD+ 100 IU INCO, 66 94+09t08.1+1.3 NR 342+1.7to NR
entire bladder, 20 31.2+2.4
sites
p value NR NR p<0.05 NR
Kuo (2016) 32 2m
HD +normal saline, 17 -09+2.2 1.3+14 5.8+9 -45.4+138.5
trigone sparing,
20 sites
HD+100IU ONA, 15 26+2.8 15+13 9.6+7.5 67.8+164.3
trigone sparing,
20 sites
p value p=0.021 P=0.257 p=0.11 p=0.02
Pinto (2018) 21 3m
Saline injection, site 10 -1.6+2.1 NR 7.1+4.6 NR
NR, 10 sites
100 TU ONA, site 11 -3.8+25 NR 9+4.7 NR
NR, 10 sites
p value <0.05 NR p<0.05 NR
Study (year) Intervention N  Endpoint Outcomes
Dose, site, number
of injections
VAS GRA OLS/CPSI-F CBC (ml)
Jiang (2018) 2m
HD+100IU ONA, 20 3.15+2.18 1.35+1.14 17.1+8.87 284+ 136 to
trigone sparing, 272+ 147
20 sits
HD+100IU ONA, 19 2.68+1.86 1.32+1.06 14.1+84 2344130 to
trigone only, 10 320+ 184
sites
p value p=0.82 p=0.92 p=0.96 0.11
Evans (2020) 100 IU BoNT-A, 12 3m NR NR 13.8 to 10.5 NR
trigone only, 10
sites
100 IU BoNT-A, 14 NR NR 1493 t0 12.9 NR
trigone sparing,
10 sites
p value 0.21

“ONA onabotulinum toxin A, ABO abobotulinum toxin A, INCO incobotulinum toxin A, /U international unit, m! milliliter, m month, ICSI
interstitial cystitis symptom index, /CPI interstitial cystitis problem index, OLS O'Leary-Sant score (equal to ICSI4ICPI), VAS visual ana-
logue scale, GRA global response assessment, FBC functional bladder capacity, CBC cystometric bladder capacity, HD hydrodistention, NR not
recorded, NS not significant
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patients. All studies evaluated ONA with dose ranging from
20 to 100 IU between 2 and 5 sites for diagnoses of vestibu-
lodynia and pelvic floor myalgia. At 6 months, there were no
differences in pain reduction between the two groups [48].

In our experience at Beaumont, we identified that
BoNT-A plus standard TPI did not necessarily improve
pain reduction [57]. In a RCT of 21 women who under-
went TPI with triamcinolone plus local anesthetic and either
200 IU of BoNT-A or placebo (normal saline), we found
no difference in median numerical rating scale pain scores
at 1 month between groups steroid, 5 (range 3-8, n=10)
vs. Botox, 4.5 (range 2-7, n=9); p=0.82. The change in
median pain scores between 1 month and baseline was no
different between groups—steroid, — 1 (range —2 to + 3) vs.
Botox, —2 (range —4 to 0) (p =0.072). Although not signifi-
cant, 44%, 62.5%, and 44% of patients at 1, 3, and 6 months
follow-up were moderately or markedly improved on the
GRA in the BTX group compared to 10%, 25%, and 0%,
respectively, in the steroid group. Both groups would recom-
mend TPI at 3 and 6 months.

Future of Therapy and Limitations

An exciting area of research has been in using liposomes
as a novel delivery mechanism of intracellular BoONT-A
[27]. Liposomes are lipid vesicles with an aqueous core
that allows delivery of pharmacological agents via cel-
lular endocytosis. However, even empty liposomes can
facilitate healing of the damage urothelium by coating the
damaged mucosal lining in IC/BPS and reduce pain [58].
Chuang and associates [58] compared intravesical instilla-
tion of liposomes (80 mg/40 ml) to oral pentosan polysul-
fate sodium (100 mg) in 24 patients with IC/BPS and found
that there was significant reductions in frequency, OLS and
VAS scores, with no reported side effects. These findings
were supported by Peters et al. in an open-label study of 14
IC/BPS patients who had liposomal instillations weekly for
4 weeks. Pain (p=0.01) and urgency (p = —0.084) were all
reduced at 3 months, again without any adverse effects [59].
Following that, Kuo et al. [60] conducted a single-center
double-blinded RCT of liposomal BoNT-A (lipo-BoNT) in
24 overactive bladder patients. At 1 month, the primary out-
come of frequency was significantly improved in the experi-
mental group (n=12, p=0.008) compared to the placebo
(n=12,p=0.79), as was urgency (p=0.01 vs 0.2).

The first multi-centered RCT of lipo-BoNT by Chuang
[61e] in 2014 enrolled overactive bladder patients refrac-
tory to medical therapy. Fifty-five patients were enrolled and
randomized to either lipo-BoNT (n=28) or normal saline
(n=27) bladder instillation. At 1 month, lipo-BoNT group
had significantly lower number of daily voids (—4.6 vs —0.2,
p=0.036) and urgency (—7.43) though the latter was not
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significant. No adverse events were reported including uri-
nary tract infections or urinary retention. It is worth noting
that there is one current RCT evaluating the role of lipo-
BoNT in treating IC/BPS with pending publication [62].

Conclusion

Contemporary literature suggests that intradetrusor injec-
tion of BoNT-A may provide pain reduction in patients
with IC/BPS though it may not improve functional outcome
measures, such as bladder capacity. Whether delivered via
trigone or as trigone-sparing does not impact efficacy; how-
ever, the presence of Hunner’s lesions may forbode a lower
pain reduction. With regard to CPPS, current study findings
suggest that TPI combined with BoNT-A may not live up
to the anticipated promise addressing pain associated with
hypertonic pelvic floor muscles. This finding is in line with
our experience. However, variations in dosage and limited
number of randomized controlled studies may be a factor.
Further well-designed randomized studies are needed to elu-
cidate the true role BoONT-A plays in managing pelvic pain.
It is possible that addressing hypertonicity alone may not be
sufficient, as chronic pain is likely mediated through mul-
tiple mechanisms. The future therapy of liposomal BoNT
appears to be promising and results are highly anticipated.
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