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INTRODUCTION

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a 
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chronic disorder characterized by suprapubic pain related to 
bladder filling, coupled with additional urinary frequency 
[1,2]. Frequency in IC/BPS more likely results from fear of 
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pain; therefore, it was thought that patients without pain 
would show decreased frequency. However, some IC/BPS 
patients without pain complain of persistent frequency after 
conventional therapy. Unfortunately, there are no reports 
about the incidence or risk factors for persistent urinary 
frequency after conventional IC/BPS therapy.

Although persistent frequency after conventional tre
at ment is annoying, there are no treatment options in 
the guidelines [1,3]. While antimuscarinic agents are the 
main stay of  overactive bladder (OAB) therapy [4], there 
is no evidence to support their efficacy in the treatment 
of  IC/BPS. Nonetheless, one recent study reported that 
antimuscarinics had been used in 49% of IC/BPS patients 
[3]. Therefore, the efficacy of antimuscarinic treatment in 
IC/BPS patients requires evaluation. We selected patients 
who had persistent frequency without pain, to eliminate 
confusion in the assessment of medication efficacy due to 
pain in IC/BPS. 

In the present study, we investigated the incidence of 
persistent urinary frequency and associated risk factors in 
IC/BPS patients who had improved pain. In addition, we 
evaluated the efficacy of antimuscarinic treatment. 

MATERIALS AND METHODS

This study was approved by the Institutional Review 
Board of  Asan Medical Center (approval number: S2015
20420001). This study followed the Declaration of Helsinki 
on medical protocol and ethics.

1. Patient selection and conventional treatment 
for IC/BPS
Our study included 171 patients diagnosed with IC/

BPS according to International Continence Society (ICS) 
guidelines [5], and who had visual analogue scale (VAS) pain 
scores ≥4, total scores ≥13 on the pelvic pain and urgency/
frequency (PUF) questionnaire, and ≥12 on the O’Leary-Sant 
interstitial cystitis symptom index/problem index (ICQ). 
These criteria were used to clearly identify IC/BPS patients. 
Patient history, symptom questionnaires, and a 3day void
ing diary were also obtained. Urine culture, cytology, cys
toscopy, and physical examinations were performed to 
exclude urinary tract infections, bladder cancer, urinary 
tuberculosis, urolithiasis, other neurologic diseases, or en
dometriosis. Voided volume (VV), maximal f low rate 
(Qmax), and postvoid residual volume were measured 
by uroflowmetry, while urinary frequency and maximal 
bladder capacity (MBC) were recorded in 3day voiding 
diaries. All treatments were performed according to the 

guidelines published by the American Urological Association 
[1,6]. Conventional treatments included amitriptyline, 
pentosan polysulfate (PPS), intravesical hyaluronic acid 
instillation, hydrodistension (HD), or transurethral resection 
and cauterization (TURC), according to the severity of 
symptoms and presence of Hunner lesions [7,8].

2. Incidence of persistent frequency
The patients were first divided into 2 groups according to 

the presence of pain after conventional treatment. Improved 
pain was defined as lesser than 3 points in VAS after 3 
months of  conventional treatment. We then identified 
patients who had persistent frequency which was defined as 
urinating >10 times/d. 

3. Risk factors for persistent frequency
To identify risk factors, we compared baseline clinical 

variables in patients with or without persistent frequency. 
The clinical variables analyzed included PUF, ICQ, and 
VAS scores, VV, Qmax, MBC, frequency in a 3day voiding 
diary, age, and duration of symptoms. By comparing these 
variables at baseline in the 2 groups, we identified risk 
factors for persistent frequency. Univariate and multi
variate logistic regression analyses were also used to identify 
independent risk factors for persistent frequency after 3 
months of conventional treatment.

4. The efficacy of antimuscarinic treatment
To evaluate the efficacy of antimuscarinic treatment, 

solifenacin 5 to 10 mg, fesoterodine 4 to 8 mg, or propiverine 
hydrochloride 20 to 40 mg were given for persistent 
frequency, and the mean frequency before and after 
medication was compared. Efficacy was assessed as the re
duction in frequency in a 3day voiding diary after 3 months 
of medication. Conventional therapy for IC/BPS continued 
according to patient symptoms and willingness to take 
medications during this period.

5. Statistical analysis
Statistical comparisons were made using the chi

square test for categorical variables and independent ttest 
or Wilcoxon rank sum test for continuous variables. Cox 
proportional hazards method for uni and multivariate 
analyses was performed for the determination of  risk 
factors of persistent frequency. Statistical assessments were 
considered significant when p<0.05. Statistical analyses were 
performed using IBM SPSS ver. 18.0 (IBM Co., Armonk, NY, 
USA).
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RESULTS

1. Patient characteristics and clinical outcomes of 
conventional treatment for IC/BPS
Of the 171 patients, 92.9% were female and 7.1% were 

male. The followup duration was 31.1 months (10.4–161.9 
months), and the mean duration between symptom onset 
and diagnosis was 20.5 months (11.1–44.4 months). The mean 
age of patients at diagnosis was 62.0 years (25–83 years), 
and mean (±standard deviation) ICQ, PUF, and VAS scores 
at diagnosis were 24.2±8.9, 19.6±6.7, and 5.4±2.0, respectively. 
Conventional therapy was administered according to disease 
severity: 16.5% underwent TURC, 8.2% received HD, 2.5% 
underwent alternating TUC/HD, 11% had hyaluronic acid 
instillation therapy with PPS, 43.9% received medication 
only, and 17.4% underwent combined surgical treatment and 
PPS. Following these conventional therapies, VAS scores 
decreased from 5.4±2.0 to 3.5±1.7 at 3 months and 2.1±1.8 at 6 
months (p<0.001), and PUF scores changed from 19.6±6.7 to 
15.8±6.5 at 3 months and 16.1±6.3 at 6 months (p<0.001). ICQ 
scores decreased from 24.2±8.9 to 20.4±9.6 at 3 months and to 

19.9±9.5 at 6 months (p<0.001) (Table 1).

2. Incidence of persistent frequency 
Of the 171 patients, 132 (77.2%) showed improved pain 

and 39 (22.8%) did not. Among the 132 patients, we identified 
72 (54.5%) with persistent frequency, while 60 (45.5%) 
showed decreased frequency (Fig. 1). There was no difference 
according to treatment modalities at 3 months between the 
2 groups.

3. Assessment of risk factors for persistent frequency
Lower VV (169.7 mL vs. 227.0 mL, p=0.008), lower Qmax 

(15.7 m/s vs. 21.5 m/s, p<0.001), lower MBC (226.0 mL vs. 
284.2 mL, p=0.003), and severe frequency (13.2 times/d vs. 
11.5 times/d, p<0.001) at baseline were identified as risk 
factors for persistent frequency (Fig. 2). Baseline PUF, IC
Q, and VAS score did not differ between the 2 groups. 
Multivariate analysis indicated urinary frequency (p=0.002; 
odds ratio, 1.219; 95% confidence interval, 1.077–1.379) was an 
independent predictor of persistent urinary frequency (Table 
2). 

Table 1. Baseline characteristics and clinical outcomes in IC/BPS patients after conventional treatment

Parameters Baseline At 3 months At 6 months p-value
Frequency (/d) 13.2±5.1 11.0±4.0 11.3±5.2 <0.001a

VAS 5.4±2.0 3.5±1.7 2.1±1.8 <0.001a,b

PUF 19.6±6.7 15.8±6.5 16.1±6.3 <0.001a

IC-Q 24.2±8.9 20.4±9.6 19.9±9.5 <0.001a

Values are presented as mean±standard deviation.
IC, interstitial cystitis; BPS, bladder pain syndrome; VAS, visual analogue scale; PUF, pelvic pain and urgency/frequency patient symptom scale; IC-
Q, O’Leary-Sant interstitial cystitis symptom index/problem index.
a:Baseline vs. 3 months. b:3 months vs. 6 months, variables with statistical significance.

After 3 months of conventional
therapy for IC/BPS

After 3 months of taking
antimuscarinic agents for
persistent frequency

Total patients
(n=171)

Improved pain
77.2% (n=132)

Not improved pain
22.8% (n=39)

(Group 1)
Persistent frequency

54.5% (n=72)

(Group 2)
Improved frequency

45.5% (n=60)

Not taking antimuscarinic
treatment 47.2% (n=34)

Taking antimuscarinic
treatment 41.6% (n=30)

Exclusion
11.2% (n=8)

Fig. 1. Selection process to identify the 
incidence of persistent frequency. IC/ BPS, 
interstitial cystitis/bladder pain syndrome.
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4. Evaluation of efficacy of antimuscarinic treatment 
for persistent frequency
There was no significant difference between patients 

who took antimuscarinic treatments (n=30) and did not the 
treatments (n=34) about baseline characteristics, kinds and 
therapeutic outcome of conventional therapy. The 30 patients 

who took antimuscarinic medications urinated 14.6±5.6 
times/d after conventional therapy, but the frequency 
decreased to 13.5±4.8 times/d after medication. There was no 
significant difference before and after medication (p=0.438), 
and no patient showed a decrease in frequency by more 
than 20% compared to the baseline before medication. 
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Fig. 2. Identification of risk factors for persistent frequency through comparison of groups 1 and 2 with initial variables of bladder function. Group 1, per-
sistent frequency patients; group 2, improved frequency. (A) Voided volume (mL), (B) maximum flow rate (m/s) in uroflowmetry, (C) maximum bladder 
capacity (mL), (D) frequency (number of micturitions per day) in 3-day voiding diary. All variables are significantly different between 2 groups.

Table 2. Uni- and multivariate analyses for predictors of persistent frequency

Variable
Univariate Multivariate analysis

p-value OR (95% CI) p-value
Uroflowmetry
   Voided volume (mL) 0.008 0.998 (0.993–1.003) 0.524
   Qmax (m/s) <0.001 0.963 (0.899–1.033) 0.295
Voiding diary
   MBC (mL) 0.003 0.998 (0.993–1.004) 0.563
   Frequency (/d) <0.001 1.219 (1.077–1.379) 0.002
Symptom questionnaires
   VAS 0.158 - -
   PUF 0.457 - -
   IC-Q 0.364 - -

OR, odds ratio; CI, confidence interval; Qmax, maximal flow rate; MBC, maximal bladder capacity; VAS, visual analogue scale; PUF, pelvic pain and 
urgency/frequency patient symptom scale; IC-Q, O’Leary-Sant interstitial cystitis symptom index/problem index.
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DISCUSSION 

The ICS characterizes IC/BPS as a painful bladder 
syndrome def ined by f illingrelated suprapubic pain 
accompanied by other symptoms, including increased urinary 
frequency, without related infection or other previous 
disease pathology [5,9]. In IC/BPS, pain and OAB symptoms 
are the primary problems; there are several treatments 
for pain but no option for frequency [1,5]. Hence, urologists 
usually focus more on pelvic pain and not frequency. One 
report suggested that urinary frequency associated with IC/
BPS results from the fear of pain [10]. The assumed common 
clinical scenario is that patients show improvement in 
frequency if  pain is improved after conventional IC/BPS 
therapy. However, in the clinical setting, they still complain 
of persistent frequency. Unfortunately, there are no reports 
about the incidence or risk factors for persistent frequency. 
Moreover, we could not find any reports on the efficacy of 
antimuscarinic agents for IC/BPS. To our knowledge, this 
is the first report to identify the incidence and risk factors 
for persistent frequency, and to evaluate the efficacy of 
antimuscarinic agents for persistent frequency.

This study made several findings useful in the treat
ment of  IC/BPS patients. First, about 54% of  patients 
showed persistent frequency even though pelvic pain 
improved after conventional therapy. This is the first 
report on the incidence of  persistent frequency. Second, 
patients with low VV, low Qmax, low MBC, and severe 
frequency in a 3day voiding diary are likely to complain 
of persistent frequency after conventional treatment for 
IC/BPS. Moreover, baseline frequency was an independent 
predictive factor for persistent frequency after conventional 
IC/BPS treatment in multivariate analysis. These findings 
correlated with another urodynamic study showing that 
poor bladder function in IC/BPS patients indicated a 
higher grade of urothelial dysfunction and a less favorable 
treatment outcome [11]. These findings are important when 
we begin treatment for IC/BPS, as poor bladder function can 
be an important indicator of persistent frequency. Third, 
antimuscarinic treatment is not useful to treat persistent 
frequency, as there was no significant difference in the 
mean daily frequency before and after medication. There 
is an overlap of symptoms in IC/BPS and OAB. Therefore, 
IC/BPS patients were usually prescribed antimuscarinic 
agents, even though guideline for IC/BPS did not include 
antimuscarinic medication. Interestingly, animal experiments 
of IC show that antimuscarinic treatment is not effective for 
detrusor overactivity in a rat model [12]. Meanwhile, patients 
who had antimuscarinic treatment showed more severe 

frequency (14.6 times/d) than patients who did not receive 
medication (12.7 times/d). This suggested that patients who 
had severe persistent frequency wanted to take medication.

There are several hypotheses regarding the cause of 
antimuscarinic drug failure in IC/BPS. One study suggested 
that IC/BPS patients have altered muscarinic receptor 
expression in detrusor smooth muscle cells [13]. Growing 
evidence suggests that muscarinic receptor subtype 2 plays a 
substantial role in detrusor muscle contraction, particularly 
in an IC/BPS bladder [14,15]. Furthermore, another study 
proposed that urothelial ATP signaling is enhanced in IC/
BPS patients [16], while another suggested that activated 
mast cells release histamine to enhance bladder contractility 
[17]. Nonetheless, current results will allow urologists to 
predict which patients will experience persistent urinary 
frequency before beginning conventional IC/BPS therapy. 

Recently, randomized controlled trials and prospective 
cohort studies have demonstrated that onabotulinumtoxin A 
is effective for IC/BPS [18]; moreover, another study showed 
that onabotulinumtoxin A injection decreases urinary 
frequency from 15.3 to 11.9 times/d and VAS scores from 5.2 
to 3.4 after 3 months [19]. Use of β3 agonists for OAB has 
also increased; however, there is no randomized, controlled, 
prospective study regarding their efficacy for IC/BPS. 
Another option, stem cell therapy for OAB and IC, is out of 
interest. Good results for stem cell therapy in OAB and IC 
animal models have been reported [20,21]. Further research 
is ongoing for a trial of stem cell therapy in humans.

We evaluated 39 patients who did not show improvement 
in pain after receiving conventional therapy, and 19 were 
given antimuscarinic agents due to frequency and pain. 
Unfortunately, none showed a decrease in frequency 
after 3 months of treatment, among those who showed no 
improvement in pain.

Limitations to the present study include its retrospective 
nature and the small cohort. IC/BPS patients with various 
degrees and types (Hunner lesion and nonHunner lesion) 
were enrolled, it also could be a limitation. However 
we selected patients who showed improved pain after 
conventional therapy, we believed that this process might 
reduce heterogeneity. The number of  patients who took 
antimuscarinic medication was not enough to evaluate the 
efficacy. However this was the best optimal setting which 
involved with persistent frequency in order to assess the 
efficacy of antimuscarinic treatment in IC/BPS. Randomized 
clinical trials of  larger cohorts examining other possible 
treatments for urinary frequency in IC/BPS, such as β3 
agonists and onabotulinumtoxin A injection, need to be 
conducted in the future. 
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CONCLUSIONS

About half  of  the IC/BPS patients who undergo 
conventional therapy will show persistent frequency if they 
have poor bladder function, with low VV, Qmax, MBC, and 
severe frequency. Moreover, persistent frequency is not 
effectively treated with antimuscarinic drugs. 

CONFLICTS OF INTEREST

The authors have nothing to disclose.

REFERENCES

1. Hanno PM, Erickson D, Moldwin R, Faraday MM; American 
Urological Association. Diagnosis and treatment of interstitial 
cystitis/bladder pain syndrome: AUA guideline amendment. J 
Urol 2015;193:1545-53.

2. Liu HT, Jiang YH, Kuo HC. Alteration of urothelial inflamma-
tion, apoptosis, and junction protein in patients with various 
bladder conditions and storage bladder symptoms suggest 
common pathway involved in underlying pathophysiology. 
Low Urin Tract Symptoms 2015;7:102-7.

3. Elliott CS, Payne CK. Interstitial cystitis and the overlap with 
overactive bladder. Curr Urol Rep 2012;13:319-26.

4. Kim TH, Lee KS. Persistence and compliance with medication 
management in the treatment of overactive bladder. Investig 
Clin Urol 2016;57:84-93.

5. Warren JW, Meyer WA, Greenberg P, Horne L, Diggs C, Tracy 
JK. Using the International Continence Society's definition of 
painful bladder syndrome. Urology 2006;67:1138-42.

6. Hanno PM, Burks DA, Clemens JQ, Dmochowski RR, Erick-
son D, Fitzgerald MP, et al. AUA guideline for the diagnosis 
and treatment of interstitial cystitis/bladder pain syndrome. J 
Urol 2011;185:2162-70.

7. Kim A, Lim B, Song M, Choo MS. Pretreatment features to in-
fluence effectiveness of intravesical hyaluronic acid instillation 
in refractory interstitial cystitis/painful bladder syndrome. Int 
Neurourol J 2014;18:163-7.

8. Ryu J, Pak S, Song M, Chun JY, Hong S, Choo MS. Elimina-
tion of Hunner's ulcers by fulguration in patients with inter-
stitial cystitis: is it effective and long lasting? Korean J Urol 
2013;54:767-71.

9. Tripp DA, Nickel JC, Shoskes D, Koljuskov A. A 2-year follow-
up of quality of life, pain, and psychosocial factors in patients 
with chronic prostatitis/chronic pelvic pain syndrome and 
their spouses. World J Urol 2013;31:733-9.

10. Abrams P, Hanno P, Wein A. Overactive bladder and painful 
bladder syndrome: there need not be confusion. Neurourol 
Urodyn 2005;24:149-50.

11. Kuo YC, Kuo HC. The urodynamic characteristics and prog-
nostic factors of patients with interstitial cystitis/bladder pain 
syndrome. Int J Clin Pract 2013;67:863-9.

12. Choi BH, Jin LH, Kim KH, Han JY, Kang JH, Yoon SM, et 
al. Mast cell activation and response to tolterodine in the rat 
urinary bladder in a chronic model of intravesical protamine 
sulfate and bacterial endotoxin-induced cystitis. Mol Med Rep 
2014;10:670-6.

13. Mukerji G, Yiangou Y, Grogono J, Underwood J, Agarwal SK, 
Khullar V, et al. Localization of M2 and M3 muscarinic recep-
tors in human bladder disorders and their clinical correlations. 
J Urol 2006;176:367-73.

14. Pontari MA, Braverman AS, Ruggieri MR Sr. The M2 mus-
carinic receptor mediates in vitro bladder contractions from 
patients with neurogenic bladder dysfunction. Am J Physiol 
Regul Integr Comp Physiol 2004;286:R874-80.

15. Frazier EP, Peters SL, Braverman AS, Ruggieri MR Sr, Michel 
MC. Signal transduction underlying the control of urinary 
bladder smooth muscle tone by muscarinic receptors and 
beta-adrenoceptors. Naunyn Schmiedebergs Arch Pharmacol 
2008;377:449-62.

16. Sun Y, Chai TC. Augmented extracellular ATP signaling in 
bladder urothelial cells from patients with interstitial cystitis. 
Am J Physiol Cell Physiol 2006;290:C27-34.

17. Sant GR, Kempuraj D, Marchand JE, Theoharides TC. The 
mast cell in interstitial cystitis: role in pathophysiology and 
pathogenesis. Urology 2007;69(4 Suppl):34-40.

18. Kuo HC, Jiang YH, Tsai YC, Kuo YC. Intravesical botulinum 
toxin-A injections reduce bladder pain of interstitial cystitis/
bladder pain syndrome refractory to conventional treatment 
- A prospective, multicenter, randomized, double-blind, place-
bo-controlled clinical trial. Neurourol Urodyn 2016;35:609-14.

19. Kuo YC, Kuo HC. O'Leary-Sant symptom index predicts the 
treatment outcome for onabotulinumtoxinA injections for 
refractory interstitial cystitis/bladder pain syndrome. Toxins 
(Basel) 2015;7:2860-71.

20. Song M, Heo J, Chun JY, Bae HS, Kang JW, Kang H, et al. The 
paracrine effects of mesenchymal stem cells stimulate the re-
generation capacity of endogenous stem cells in the repair of a 
bladder-outlet-obstruction-induced overactive bladder. Stem 
Cells Dev 2014;23:654-63.

21. Song M, Lim J, Yu HY, Park J, Chun JY, Jeong J, et al. Mesen-
chymal stem cell therapy alleviates interstitial cystitis by acti-
vating wnt signaling pathway. Stem Cells Dev 2015;24:1648-57.


