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Abstract: The efficacy of hyaluronic acid instillations as therapy for patients with Interstitial Cysti-
tis/Bladder Pain Syndrome (IC/BPS) has been demonstrated in some clinical studies, with response
rates up to 70%. The aim of the study is to investigate the change in symptoms and quality of life in
female patients with IC/BPS after intravesical instillations of hyaluronic acid used as first-line treat-
ment. A retrospective single-center cohort study was conducted. Female patients, whose symptoms
were compatible with the diagnosis of IC/BPS as defined by the International Continence Society,
were treated with a variable number of intravesical instillations of a hyaluronic acid-based drug.
Three validated questionnaires were administered by telephone to all patients, before the beginning
of the treatment and 6 months after the last administration of the drug. A total of 50 patients with
symptoms compatible with the diagnosis of IC/BPS were included in the study. The median number
of instillations performed is 4. For all questionnaires, the median value was significantly reduced
following treatment with intravesical instillations (p = 0.000). The present study has shown that in-
travesical hyaluronic acid treatment results in both statistically and clinically significant symptomatic
improvement, thereby improving the quality of life of patients with IC/BPS.

Keywords: interstitial cystitis; bladder pain syndrome; hyaluronic acid; glycosaminoglycans

1. Introduction

Interstitial cystitis, a chronic inflammatory condition of the bladder, has been defined
variably throughout the years, reflecting evolving understandings of its pathology. The
definition of interstitial cystitis has largely changed over the years until 2017 when the
definition of this condition was merged with the definition of Bladder Pain Syndrome.
Thus, the two nosological entities have been unified. In fact, as defined by the International
Continence Society (ICS), Interstitial Cystitis/Bladder Pain Syndrome (IC/BPS) is “Persis-
tent or recurrent chronic pelvic pain, pressure or discomfort perceived to be related to the
urinary bladder accompanied by at least one other urinary symptom such as an urgent
need to void or urinary frequency” [1].
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Numerous epidemiological studies have been conducted worldwide to identify the
correct prevalence and incidence of IC/BPS; however, so far, they have all highlighted
several problems. The lack of a universally accepted definition, the absence of a validated
diagnostic method and the still open questions regarding the etiology and pathophysiology
of the disease make a consistent part of the literature difficult to interpret. However,
current evidence estimates a worldwide prevalence rate ranging from 0.01% to 6.5% [2].
The prevalence of the condition ranges from 52 to 500/100,000 in females compared to
a range of 8-41,/100,000 in males, and its incidence has been conservatively estimated at
1.2/100,000 [3].

IC/BPS is characterized by a loss of integrity of the bladder urothelium, which allows
irritants and bacteria to penetrate the underlying tissue, causing an inflammatory process.
This could result from reduced production or damage of glycosaminoglycans (GAGs),
which form the initial protective barrier of the bladder wall [4]. The urothelium is covered
by a GAG layer, whose natural constituents include hyaluronic acid, a non-sulfated GAG,
and the sulfated GAGs chondroitin sulfate, heparan sulfate/heparin keratan sulfate, and
dermatane sulfate [5]. Despite various research attempts, there are no diagnostic clinical
markers of the disease. Patients showing symptoms attributable to IC/BPS are screened to
exclude gynecological or urological pathologies of bladder and/or urethral competence
or pathologies belonging to the musculoskeletal system. Hence, the diagnosis of IC/BPS
remains a diagnosis of exclusion [6].

The impossibility of establishing a standardized treatment is attributable to the poor
pathophysiological understanding of the disease. Several hypotheses have been formulated
on the origin of the symptoms of IC/BPS, each considering a different etiology. As a
result, it is not possible to identify a universally recognized therapeutic pathway. Therefore,
the aim of therapy is to manage symptoms and improve patients” quality of life through
individualized targeted therapy [7].

There are numerous therapeutic strategies available for IC/BPS. Specifically, recom-
mendations published by the American Urological Association (AUA) suggest as first-line
therapies: general relaxation or stress management, pain management, patient education,
and self-care/behavioral management [8]. Subsequently, oral therapies with amitriptyline,
cimetidine, Pentosan Polysulfate (PPS) and hydroxyzine, or intravesical therapies with
dimethyl sulfoxide (DMSO), heparin, or lidocaine, are proposed as subsequent treatment
strategies [8,9]. Third and fourth-line therapies according to AUA include cystoscopy with
hydrodistension, intradetrusor injection of botulinum toxin A (BTX-A), and eventually
neuromodulation [8,10]. New and interesting therapeutic strategies involve combined
approaches that include dietary modifications along with botulinum toxin injections or in-
travesical instillations of hyaluronic acid [11]. Additionally, the use of immunomodulatory
compounds represents a new area of interest [11-13].

Among the numerous therapies proposed for IC/BPS, intravesical ones are particularly
effective; this is due to the administration of drugs in high concentrations directly within
the bladder, achieving better absorption of the drug with improved bioavailability, thereby
decreasing side effects [14,15]. Based on the hypothesis that damage to the GAG layer is a
cause of symptoms in IC/BPS, intravesical GAG replenishment therapy is widely used to
treat these patients [5]. The efficacy of hyaluronic acid instillations as therapy for patients
with interstitial cystitis has been demonstrated in some clinical studies, with response rates
up to 70% [16-18]. However, there is a lack of consistent data in the literature on this topic
and most of the studies currently available present uneven data and small samples.

The primary outcome of this study is to investigate the change in symptoms and
quality of life in female patients with IC/BPS after intravesical instillations of hyaluronic
acid used as first-line treatment. The secondary outcome is to assess whether the number
of intravesical instillations of hyaluronic acid influences the clinical outcome of the disease
in a statistically significant way.
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2. Materials and Methods
2.1. Study Design

We conducted a detailed retrospective cohort study at a single center. After consulting
with our local Ethical Committee, our study was classified as exempt from Internal Review
Board oversight, because it was observational and non-interventional (no randomization
occurred), reflecting the retrospective design of the study. This study was conducted
following the regulatory standards of Good Clinical Practice and the Declaration of Helsinki.
The clinical management of patients included in the study was identical to that routinely
proposed in the same period according to our internal protocols. For this reason, all eligible
patients were thoroughly informed about the nature and objectives of the study, and written
consent was obtained in compliance with the Italian Privacy Law (675/96).

2.2. Study Population

The sample examined included female patients of any age, admitted to Campus Bio-
Medico University Hospital Foundation in Rome, presenting symptoms compatible with
the diagnosis of IC/BPS, according to the validated definition of the ICS [1]. All patients
reported chronic pelvic pain, a sense of pressure or bladder discomfort associated with
at least one urinary symptom between urinary urgency and pollakiuria. We selected all
patients who had performed urinalysis, urine culture, diagnostic cystoscopy with biopsy,
and invasive urodynamic tests prior to treatment. All patients included in the study had
symptoms compatible with the diagnosis of IC/BPS, negative urinalysis and urine culture,
histological outcome of the biopsy performed during the diagnostic cystoscopy of chronic
inflammation with or without Hunner lesions and negative invasive urodynamic tests. All
patients included in the study had no previous therapy for IC/BPS. The study excluded
all patients with positive urinalysis and urine culture, diagnostic cystoscopy with nega-
tive biopsy for chronic inflammation, diagnosis by invasive urodynamic tests of urinary
incontinence, contraindications to intravesical instillations, hypersensitivity or allergy to
one of the components of the drug, bladder endometriosis, anterior compartment prolapse
and/or central compartment prolapse grade > 3 according to Baden and Walker classifi-
cation, ongoing vaginal infections, diagnosis of pudendal nerve neuralgia, patients with
neoplastic diseases of the genitourinary tract, continuous use of diuretic drugs, pregnant or
breastfeeding patients, previous pelvic surgery and diagnosed neurological disorders.

2.3. Study Procedures

All patients included in the study received a varying number of intravesical instilla-
tions of a hyaluronic acid-based drug. All patients included in the study were offered a
minimum number of 4 intravesical instillations. Patients who performed a minimum num-
ber of 2 intravesical instillations were included in the study. No upper limit in the number
of intravesical instillations performed was considered. Each instillation was performed at a
minimum distance of 30 days from the previous one. The drug used for the instillations is
composed of a sterile solution made of water, calcium chloride (0.87%—440 mg/50 mL),
hyaluronic acid (1.6%—800 mg/50 mL) and sodium chondroitin sulphate (2%—1 g/50 mL).
All contents are enclosed in pre-filled 50 mL syringes injected into the bladder through a
bladder catheter during an outpatient visit. Before starting the procedure, the patient is
asked to urinate; complete bladder emptying is then ensured with the use of an extempora-
neous bladder catheterization. To consider the treatment valid, the patient must hold the
drug in the bladder for at least 1 h. All patients meeting the inclusion criteria provided
informed consent before participating in the study, which involved administering anony-
mous questionnaires via telephone. For ethical reasons, privacy and data confidentiality is
guaranteed for all patients in this study.

As primary outcome, validated questionnaires were administered via telephone to
all patients included in the study, to assess symptoms both before the start of treatment
and six months following the final drug administration. The questionnaires used were the
following three: the O’Leary’s Interstitial Cystitis Symptoms Index (ICSI), the O’Leary’s



Healthcare 2024, 12, 1190

40f9

Interstitial Cystitis Problem Index (ICPI) [19] and the Visual Analogue Scale (VAS). The ICSI
is a validated questionnaire containing four questions defining, in order, urinary urgency,
frequency of urination, nocturia and bladder pain/burning sensation. For each question,
patients are requested to assign a numerical value ranging from 0 to 5, where 0 indicates the
complete absence of the symptom and 5 indicates the symptom’s very frequent occurrence.
Within the response range, values from 0 to 2 indicate a low level of symptomatology, from
3 to 5 a high level. The ICPL is a validated questionnaire consisting of four questions, which
measures the impact of the symptoms described in ICSI on patients” quality of life. For each
question, patients are requested to assign a numerical value ranging from 0 to 4, where 0
signifies the least discomfort and 4 indicates the most discomfort. Answers falling in the
range from 0 to 2 indicate medium to low discomfort; responses falling in the range from 3
to 4 indicate high discomfort derived from the symptom investigated. The VAS defines
a visual representation of the intensity of the pain felt by the patient which is translated
into a number from 0 to 10, where 0 indicates the absence of pain and 10 indicates the
maximum pain perceived by the patient. This scale has been used to define chronic pelvic
pain, pressure or bladder discomfort perceived by the patient.

As a secondary outcome, we assessed the post-treatment differences in the ICSI, ICPI
and VAS scores between women who underwent a high number of sessions (>4) and those
who underwent a low number of sessions (<4). The threshold of 4 sessions as the upper
limit for defining a low number of sessions was established based on the median number
of sessions undertaken by the patients included in the study.

2.4. Statistical Analysis

A descriptive statistical analysis was conducted for all the parameters listed above;
specifically, the median and Interquartile Range (IQR) were calculated for the continuous
variables, while the absolute frequencies and percentages were calculated for the categorical
variables. The statistical analysis was conducted by comparing the scores recorded before
and after treatment, by means of Student’s t-test for paired data and the corresponding
non-parametric test and of Wilcoxon’s test for paired data. We then examined whether
a statistically significant mean difference existed between the three pre-treatment and
post-treatment scores. We also assessed by using the chi-square test whether post-treatment
scores varied between women performing a high number of sessions (>4) and women
performing a low number of sessions (<4). A p value of less than 0.05 was considered to
indicate statistical significance. The sample size was calculated in terms of the difference
between treatments on VAS pain level from baseline to 6 months considering a mean effect
reduction of 1.8 (which is the minimally important clinical difference according to the
literature). Considering a VAS score before treatment of 7.6 & 3.3, a mean reduction of
1.8, a power of 95%, an « level of 0.05, and a 15% dropout rate, a total of 51 patients were
considered enough to maintain the statistical power of the study.

3. Results

A total of 55 patients aged between 17 and 85 years, presenting symptoms compatible
with the diagnosis of IC/BPS, were recruited between November 2022 and March 2023. Of
these, five patients were excluded due to non-compliance with the inclusion criteria: three
had positive urine cultures and two were diagnosed with urinary incontinence following
a urodynamic testing. Consequently, 50 patients who received between 2 and 15 intrav-
esical instillations of a hyaluronic acid-based drug were included in the study. A total of
19 patients received fewer than four sessions (the minimum number recommended by the
gynecologist during the outpatient visit) because they reported satisfactory improvement
in symptoms and chose not to continue treatment.

Table 1 shows the descriptive characteristics of the 50 patients included in the study.
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Table 1. Baseline characteristics of patients.

Variables
Number of patients 50
Age, median (IQR) 53.5 (47.0, 67.0)
Number of sessions, median (IQR) 4.0 (3.0,5.0)
- Low (<4) 31 (62%)
- High (>4) 19 (38%)

Values are expressed as IQR, ratio and absolute numbers. IQR: Interquartile range.

The median age of the participants was 53.5. The median number of instillations
administered was four. Of these patients, 31 (62%) received four or fewer instillations,
while the remaining 19 (38%) underwent more than four sessions.

In Table 2, we report the median and the IQR for the scores of the three questionnaires
administered before treatment and 6 months afterward.

Table 2. Before- and after-treatment (6 months after the last administration of the drug) ICSI, ICPI
and VAS results.

Before Treatment After Treatment
Interstitial Cystitis Symptom
Index, median (IOR) 14.0 (10.0, 17.0) 5.5 (3.0, 8.0)
Interstitial Cystitis Problem
Index, median (IQR) 13.0 (10.0, 15.0) 5.0 (2.0, 6.0)
Visual Analogue Scale,
median (IQR) 9.0 (7.0, 10.0) 2.0 (1.0,5.0)

Values are expressed as IQR and absolute numbers. IQR: Interquartile range.

For all three measures, there was a significant reduction in the median scores following
treatment with intravesical instillations.

To determine whether the differences between pre-treatment and post-treatment scores
were statistically significant, a Student’s t-test for paired samples was conducted for each
score (ICSL, ICPI and VAS), with the results displayed in Table 3.

Table 3. ICSI, ICPI and VAS pre- and post-treatment.

Mean SD 95% CI p
ICSI
ICSI pre 13.34 4.38 12.09-14.58
ICSI post 6.22 4.36 4.97-7.46
Difference 7.12 4.59 5.81-8.42 0.000
ICPI
ICPI pre 11.90 3.54 10.89-12.90
ICPI post 5.38 3.88 4.27-6.48
Difference 6.52 4.20 5.32-7.71 0.000
VAS
VAS pre 7.62 3.35 6.66-8.57
VAS post 3.02 2.69 2.25-3.78
Difference 4.60 3.31 3.65-5.54 0.000

ICSI: Interstitial Cystitis Symptoms Index, ICPI: Interstitial Cystitis Problem Index, VAS: Visual Analogue Scale.

The analysis shows that the differences were statistically significant (p = 0.000) for all
three scores. To verify the robustness of these findings, the same calculations were repeated
using the non-parametric counterpart of Student’s t-test, i.e., Wilcoxon's test for paired
data, which confirmed the initial results.

As shown in Table 4, the mean differences in post-treatment scores for all three
assessments—ICSI, ICPI, and VAS—between patients who underwent a low number (<4)
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of sessions and those who underwent a high number of sessions did not reach statistical
significance (p > 0.05).

Table 4. ICSI, ICPI and VAS post-treatment in low (<4) versus high (>4) number of sessions.

Mean SD 95% CI P
ICSI
Low number of sessions 6.83 4.83 5.06-8.61
High number of sessions 5.21 3.34 3.59-6.82
Difference 1.62 - —0.91-4.16 0.10
ICPI
Low number of sessions 5.90 4.09 4.40-7-40
High number of sessions 4.52 3.43 2.86-6.18
Difference 1.38 - —0.88-3.63 0.11
VAS
Low number of sessions 3.16 2.84 2.11-4.20
High number of sessions 2.78 2.48 1.59-3.98
Difference 0.38 - —1.21-1.96 0.32

ICSI: Interstitial Cystitis Symptoms Index, ICPI: Interstitial Cystitis Problem Index, VAS: Visual Analogue Scale.

This suggested that the number of intravesical instillations does not significantly
impact the clinical outcomes for the patients.

4. Discussion

IC/BPS is an extremely disabling condition for patients suffering from it, severely
impacting their quality of life. The multiplicity of etiological factors and the uncertain
pathogenesis make diagnosing this pathology challenging. Numerous hypotheses have
been formulated, some more credible than others. One of the most widely accepted is
that the rarefaction of the glycosaminoglycan layer, which covers the epithelium lining the
bladder, is the main cause of IC/BPS [4]. In fact, the glycosaminoglycan layer serves as
an initial barrier against urinary irritants. When this barrier is compromised or disrupted,
irritants can penetrate and traverse into the submucosal layer, initiating inflammatory
symptoms [20]. The underlying hypothesis for using intravesical hyaluronic acid instil-
lations to treat interstitial cystitis posits that hyaluronic acid can restore the GAG layer
on the bladder surface. By stimulating the production of new epithelial cells, hyaluronic
acid helps to repair and reconstruct the bladder urothelium [21]. Our study demonstrated
the efficacy of intravesical hyaluronic acid as a first-line treatment for IC/BPS. All three
assessment questionnaires (ICSI, ICPI, and VAS) showed statistically significant results.
Despite variations in the doses of hyaluronic acid used, the duration and frequency of
therapy, and the length of follow-up, our findings are consistent with those reported in
other studies in the literature. However, data from randomized controlled trials are lacking.

Numerous studies have employed ICSI, ICPI, and VAS scores to evaluate the efficacy
of intravesical hyaluronic acid treatment of IC/BPS. Hung et al., Cervigni et al. and Lv YS
et al. used ICSI, ICPI and VAS scores in patients with refractory IC/BPS who underwent
a second-line intravesical hyaluronic acid treatment [22-24]. Giberti et al. also employed
ICSI and ICPI scores to evaluate the efficacy of this treatment, but as a first-line treatment
in patients with IC/BPS [25]. Riedl et al. analyzed the efficacy of intravesical hyaluronic
acid as first-line therapy in patients diagnosed with IC/BPS and demonstrated a marked
improvement in clinical symptoms as assessed by the VAS scale. In this study, intravesical
instillations were administered weekly until patients showed significant improvement or a
complete cessation of symptoms [26]. Akbay et al.,, Hung, M. J. et al. and Liang, C. et al. also
confirm the efficacy of first-line therapy with hyaluronic acid in IC/BPS using ICSI, ICPI
and VAS scores as a yardstick [27-29]. Thus, there are numerous studies in the literature
demonstrating symptomatic efficacy in the treatment of both refractory or recurrent IC/BPS
and as first-line treatment. Cervigni et al. and Lv YS et al. also evaluated the cystoscopic
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effects following this therapy and demonstrated a disappearance of submucosal vascular
ectasia in most patients treated with intravesical hyaluronic acid [23,24]. It has also been
shown that intravesical hyaluronic acid therapy in patients with IC/BPS has not only
short-term but also long-term effects: in particular, Engelhardt et al. reported complete
remission of bladder symptoms at a five-year follow-up, without the need for any additional
therapy [30].

Our study, in addition to demonstrating the therapeutic efficacy of intravesical hyaluronic
acid in IC/BPS, also showed that there was no statistically significant difference in terms of
clinical outcome between patients who underwent <4 sessions and patients who underwent
a higher number of sessions. This would seem to suggest that, for this type of treatment,
more does not mean better. Similar clinical benefit is obtained with a number of sessions <4,
so probably carrying out additional treatment steps is useless in terms of clinical benefit.
Instead, it is probably more convenient to carry out fewer sessions in a short time (3—
4 sessions in 6 months), and then carry out long-term maintenance sessions. Since this is
one of the first studies to address this topic, these speculations will necessarily need further
confirmation in future research.

The score obtained from each questionnaire was compared with the Minimally Im-
portant Clinical Difference (MICD) reported in the literature. The MICD represents the
score difference that corresponds to a meaningful clinical improvement in patients. For the
ICSI questionnaire, the MICD reported in the literature corresponds to a change of 5 points
(sensitivity 81.3%, specificity 83.3%) [31]. In our study, the average difference reported
was 7.12 points. As far as the ICPI questionnaire is concerned, the MICD reported in the
literature corresponds to a difference of 3 points (sensitivity 84.4%, specificity 70.8%), which
is significantly lower than the difference found in our study, which corresponds to 6.52 [30].
For the VAS, the clinically significant difference found in the literature corresponds to a
difference of 3 points, once again less than 4.6, which is the difference reported by our
analysis [32]. Therefore, we can conclude that the differences we observed (7.12 for ICSI,
6.52 for ICPI and 4.6 for VAS) are greater than the MICDs reported in the literature. Thus,
the treatment not only resulted in statistically significant improvements, but also led to
clinically significant enhancements.

The retrospective design of our study, while facilitating the analysis of real-world
outcomes, limits our ability to infer causality between treatment and observed improve-
ments. Among the limitations of the study, it is important to note that we used intravesical
hyaluronic acid therapy as the sole treatment option, without combining it with any other
possible treatments. Other limitations are represented by the lack of a placebo control
group, the absence of adjusting variables, and the limited duration of follow-up.

5. Conclusions

Our study demonstrates that intravesical hyaluronic acid treatment as a first-line
therapy for patients with IC/BPS leads to statistically and clinically significant improve-
ments in symptoms, thereby enhancing the quality of life for these patients. We believe it
is necessary to initiate multicenter randomized controlled trials involving larger patient
cohorts and extended follow-up periods to corroborate our findings and refine therapeutic
strategies for these patients, who suffer from a condition that is not yet fully understood.
We reiterate that, although multiple therapeutic options effectively reduce the symptoms
associated with IC/BPS, no treatment completely resolves the condition. Future studies are
needed to explore new therapeutic horizons.
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