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Abstract
Purpose of Review Systemic drug therapy licensed and present in worldwide guidelines for bladder pain syndrome/interstitial
cystitis (BPS/IC) has been relatively stable for the last years. This systematic review aims to assess trials enrolling BPS/IC
patients, published in the last 5 years. The authors abided by the preferred reporting items for systematic reviews and meta-
analyses (PRISMA) statement to define retrieved trials. The keywords used in the search were “interstitial cystitis”, “bladder pain
syndrome” and “trial”. Five additional papers were added: three published before 2015, due to the added value to the present
work, and two published in abstract form only, retrieved from previous systematic reviews.
Recent Findings The pursuit of better and novel treatment modalities for BPS/IC patients is constant. Different classes of drugs
were tried as potential systemic therapy in BPS/IC patients. Among retrieved trials, positive results were reported with sildenafil,
certolizumab, amitriptyline, gefapixant, and cyclosporine A. Other drugs failed to prove their efficacy.When using other licensed
drugs for BPS/IC, several trials showed inconclusive results or failed to meet the criteria at interim analyses.
Summary The interpretation of BPS/IC trial results is not straightforward especially when compared to other pathologies, due to
difficulty in characterizing and phenotyping patients. Overall, both positive and inconclusive trials should motivate peers to
continue the search for novel therapies in this condition. Trials with better designs and with a larger number of individuals are
needed.

Keywords Interstitial cystitis . Bladder pain syndrome . Pharmacotherapy . Systemic therapy . Systematic revision . Trials

Introduction

By the 2007 ESSIC definition, bladder pain syndrome/
interstitial cystitis (BPS/IC) is “chronic (> 6 months) pelvic
pain, pressure or discomfort perceived to be related to the uri-
nary bladder accompanied by at least one other urinary symp-
tom like a persistent urge to void or frequency. Confusable
diseases as the cause of the symptoms must be excluded” [1].

Inherent to its diagnosis, this umbrella-like syndrome includes
a large spectrum of possible clinical presentations. The most
important task upon phenotyping is to evaluate the presence of
Hunners’ lesions (HL) in patients’ bladder, which differentiates
the classical IC from BPS [2]. It was shown that the microen-
vironment in bladder biopsies with or without HL is different
[3]. Patients with the latter appear to have more generalized
complaints and symptoms while the former exhibit a more
localized bladder disease. A recent study published by an
ESSIC (The International Society for the Study of IC) working
group compared BPS with IC patients [4•]. The basis of com-
parison between conditions was the macroscopic differences at
cystoscopy, the microscopic and molecular differences within
the bladder wall (microenvironment), and the differences in
potential local treatments. This paper assumed IC as being, in
fact, a confusable disease and defied the actual grouping of
both conditions, proposing to review them as one condition,
BPS/IC. Simultaneously, more holistic and multidisciplinary
evaluation tools urge [5•, 6]. For example, the classification
of patients by clusters, according to their association of
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complaints, might permit a more individualized management
of each patient.

The available therapies for BPS/IC patients and its treat-
ment algorithm have been unchanged for the past decade.
First-line options are based on dietary and lifestyle habits
modification, according to the European Association of
Urology (EAU) guidelines and also to the American
Urology Association (AUA) and Urology Association of
Asia (UAA) [7–9, 10•]. Oral pharmacotherapy is suggested
when conservative measures fail, in all the guidelines. Drug
recommendations in the three guidelines above have minor
differences. Polysulfate pentosane (PPS) and amitriptyline
are recommended in all; antihistaminic drugs, like cimetidine
and hydroxyzine, are only listed in the EAU and AUA guide-
lines. Cyclosporine A (CyA) is suggested both by EAU and
Asian guidelines, but are just fifth line therapy in the AUA
guidelines. The use of both oral corticoids or citrate is solely
listed in Asiatic guidelines. Simultaneously to these different
classes of drugs, oral pain killers can be used rationally and
logically: beginning with drugs with low analgesic strength on
to escalating doses and potency of neuromodulators and opi-
oids. In the EAU guidelines, other classes of systemic drugs
are classified as “treatments of less value to BPS”, including
L-arginine (which is “not recommended” in Asian guide-
lines), oxybutynin, and prostaglandins.

After pharmacological failure, and according to Hanno’s
algorithm from AUA, invasive procedures are the next step:
hydrodistention (used both for diagnostic and therapeutic pur-
poses), intravesical instillation or injection of drugs,
neuromodulation, and even surgery [8]. It is even accepted
that a patient can undergo concurrent treatments on his best
interest.

Nowadays, there is a paucity of new “good drugs” in trials
for BPS/IC patients’. Most of the trials and studies on which
the guidelines are based have been published more than
10 years ago.

Several problems have been identified in BPS/IC trials for
new therapeutic drugs [11]. A common setback associated
with placebo-controlled randomized trials is the failure to
overcome the placebo effect with statistical significance when
studying both groups’ improvement. This drawback seems to
be inherent to the definition of the disease as well as to the
inclusion/exclusion criteria. It is very difficult to enroll a sig-
nificant number of patients for each arm of the study and even
more striving to stratify them. Studies involving patients with
similar characteristics have a better internal validity but wors-
ening its external validity. Moreover, due to the known het-
erogeneity of these patient’s symptoms, negative trials can
occur even with effective drugs but with a very unspecific
cohort of patients.

In this review, we aimed to analyze the last 5 years
RCT and open-label trials, involving systemic therapies
for BPS/IC. Analysis of methods in each trial setup was

utterly important, and results interpreted taking them
into account.

Methods

We systematically searched MEDLINE and the Cochrane
Central Register of Controlled Trials in the period of
January 2015 to December 2019 using the terms “Interstitial
cystitis” or “bladder pain syndrome” and “trial”. Titles and
abstracts were retained for selection after search results were
combined; duplicated papers were eliminated. Relevant refer-
ences were identified by filtration of the reference sections of
included articles and other recent systematic reviews. This
study was guided according to the preferred reporting items
for systematic reviews and meta-analyses (PRISMA) state-
ment [12]. The papers were screened by two reviewers, to
determine inclusion or exclusion and to perform the method-
ological analysis.

The inclusion criteria comprised randomized studies whose
results were published both as a full article or as abstracts (in
congresses or in the supplements of major journals). English
publications only were included, and time frame was previ-
ously mentioned. Systemic therapies only (oral, endovenous
or sub-cutaneous) were included. Pre-clinical trials and any
trial involving other therapies were excluded: psychotherapy,
physiotherapy, intravesical, neuromodulation, or surgery.

After applying the PRISMA protocol, a total of 7 articles
with randomized control trials (RCT) were retrieved (one of
them included a total of 3 RCT, published in one single article,
since the drug was the same—tanezumab), 1 randomized
crossover trial and 2 open-label trials [13•, 14, 15, 16•].

Parallel to the PRISMA oriented search, five other trials
were added. Three of them were published before 2015 but
their inclusion adds value to the work, providing some back-
ground information for the research done in the last 5 years.
Also, two of them are the only papers about the drugs in
question: adalimumab RCT from 2013 and one sildenafil
RCT from 2014 [17, 18]. Two studies were identified as cita-
tions in recent systematic reviews: a phase III RCT with
AQX-1025 and an RCT with Gefapixant, both from 2019
[19•, 20].

In this systematic review, our main goal is to equally ana-
lyze these trials, showing the basic characteristics of each
study, systematically and exploring each trial particularities.

Results

The majority of trials regarding pharmacological therapy for
BPS/IC in the last 5-year period included drugs not mentioned
in guidelines. The existence of new drugs being tried in the
treatment of this condition is a sign of the lack of efficacy of
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the treatments licensed in the present and the absence of a
universal treatment.

The majority of the trials include adult patients, refractory
to oral and/or intravesical therapeutics, with moderate to se-
vere symptoms O’Leary-Sant Interstitial Cystitis Symptom
and Problem Indexes (OSS) > 18. Except for one RCT, which
used an association between amitriptyline and a macronutri-
ent, all the trials included in this revision assessed monother-
apy regimens.

Most trials are pilot studies, with a low number of partici-
pants, with broadening inclusion criteria and short time under
therapy.

The Tables 1 and 2 resume the most important features of
each study (Table 1—RCT's and randomized crossover trial;
Table 2—open-label trial). Some specific details related to
each trial, like interim analysis or inclusion/exclusion criteria
(examples), are mentioned in the text.

Randomized Control Trials

Phosphodiesterase 5 Inhibitor (PDE5i)

Tadalafil, 2014 The role that PDE5i can have in the manage-
ment of LUTS is well known, and validated through inclusion
in respective guidelines [21]. In 2014, Chen et al. evaluated
the efficacy and safety of low-dose sildenafil (25 mg/day) in
BPS/IC patient’s refractory to previous therapeutics, in 48
patients [18]. The inclusion criteria were very specific, includ-
ing only patients without HL and with a positive modified
potassium sensitive test [22]. The rationale of this last criterion
is related to the theory behind the use of sildenafil—patients
with higher potassium concentration through submucosa,
muscular, and interstitial layer can have their tissues damaged,
leading to mast cell degranulation. C-fibers would ultimately
be stimulated leading to detrusor contraction. Using a PDE5i,
theoretically, the activation of C fiber is decreased, bladder
afferent activity is reduced and detrusor muscle tone relaxes.
In this RCT, the outcomes measured were OSS, Patient
Overall Rating of Improvement in symptom questionnaire
(PORIS), VAS score, nocturia, and frequency. Urodynamics
were also assessed. All the parameters, including urodynamic
ones, favored sildenafil arm at the end of the study, at 12-week
and 24-week, except for pain VAS score. No serious compli-
cations were registered.

More studies are needed to evaluate the best dose and the
type of patient who would benefit the most of this treatment.

Tumor Necrosis Factor α Antagonist (Anti TNFα)

One of the possible mechanisms suggested for BPS/IC is the
autoimmunity. TNFα is a proinflammatory cytokine released
by immune cells, responsible for perpetuating acute

inflammatory states leading to chronic inflammation, as seen
in autoimmune diseases.

Adalimumab, 2013After one of his patients resolved his BPS/
IC complaints with adalimumab therapy for a concomitant
Crohn’s disease, Hanno et al. evaluated the efficacy of
adalimumab in BPS/IC patients. TNFα is highly expressed
in patients with HL; adalimumab is a monoclonal antibody
which inhibits TNFα [23]. In a phase III placebo-controlled
RCT, adalimumab failed to demonstrate positive proof of con-
cept compared to placebo, due to a significant placebo effect
[17]. A statistically significant improvement from baseline
was seen in both placebo and adalimumab, without differ-
ences between the arms. The overall improvement in both
arms was unusually high (> 45%). One possible setback of
the study was the inclusion criteria: naïve patients were edu-
cated in lifestyle changes at the beginning of the study. These
patients being evaluated in the placebo arm distort the reality,
since they received the first line of treatment plus a placebo.
This study was considered inconclusive.

Certolizumab Pegol, 2018 In this trial, Hanno et al. included a
run-in period with behavior modifications before
randomization—absent in the adalimumab trial [24•]. A total
of 20 patients were excluded, with a significant improvement
after general measures. Certolizumab pegol is, as
adalimumab, a licensed drug for several autoimmune diseases.
However, certolizumab has, due to its unique structure, less
AE, increased plasma half-life, and better distribution in in-
flamed tissue [25, 26]. This study failed to achieve its primary
endpoint at week 2. Nevertheless, at week 18 certolizumab
showed significant results versus placebo in all parameters
evaluated: GRA, VAS, OSS, frequency, and more than 30%
reduction in pain from baseline. No serious AEwere recorded.

Anti-Nerve Growth Factor (anti-NGF)

NGF is a signaling protein produced by the bladder
smooth muscle and urothelium and its expression is in-
creased in the bladder of BPS/IC [27, 28]. NGF is seen
as a potential biomarker for this disease but also as a
potential therapeutic target [29].

Tanezumab, 2016 Curtis et al. published a paper representing
the pooled analysis of 3 small placebo-controlled trials involv-
ing tanezumab [13•]. Tanezumab is a highly selective and
specific humanized monoclonal antibody against NGF [30].

Although 2 previous trials involving tanezumab were al-
ready published [13•, 31], in this paper from 2016, the data
from the A409103 study were known. A total of 205 patients,
both male and female, were randomized to placebo or differ-
ent doses of tanezumab, s.c., twice administrated in an 8-week
interval (1 mg, 2.5 mg, 10 mg or 20 mg). This study was
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stopped in consequence of a previously determined interim
analysis to analyze ineffective doses or ineffective treatment,
at all, at week 8. The primary endpoint was based on the
change from baseline in mean average daily bladder pain
score (from 0 to 10) from baseline to week 8.

Results from A409103 trial were published, as a pooled
analysis with 2 previous studies, the first assessing BPS/IC
patients and a second assessing chronic prostatitis/urologic
chronic pelvic pain syndromes (CP/UCCP) patients [13•]. In
both, a possible moderate pain-relieving action by tanezumab
was accepted. In this retrospective pooled analysis, authors
concluded that, probably, tanezumab is a more efficient drug
in patients with BPS/IC localized to the bladder rather than in
patients who present non-urological associated syndromes.
The authors also noticed that retrospective analysis always
carries a great level of uncertainty and prospective studies
should be conducted to evaluate the best patient profile to
tanezumab.

Fulranumab, 2017 In 2017, Wang et al. conducted an RCT to
evaluate the efficacy and safety of fulranumab, an anti-NGF
[32]. During the recruitment phase, the FDA suspended all
studies involving anti-NGF due to the risk of a rapidly
progressing osteoarthritis/osteonecrosis [33]. Despite the pre-
mature ending, the results of the placebo-controlled trial with
31 patients were published. Both male and female patients
were recruited, and the presence of HL or bladder
glumerulations was used to balance randomization. Patients
were randomized to receive a placebo or 9 mg of fulranumab
s.c. every 4 weeks, for 12 weeks. The primary endpoint was
change from baseline in average daily pain (from 0 to 10);
secondary endpoints were OSS, PUF, PPBC, and frequency.
Fulranumab compared to placebo showed no significant dif-
ference for any of the endpoints. No patient discontinued treat-
ment due to AE, and no case of osteoarthritis/osteonecrosis
was recorded. Aside from the difficulty of designing and
balancing the randomization in studies involving BPS/IC,
the premature ending of this study conditioned the use of
permuting blocks. Consequently, the arms were imbalanced
with significant differences between group characteristics,
making it even harder to take any conclusion.

Tricyclic Antidepressants

Amitriptyline Plus Alpha-Lipoic (ALA) Acid, Plus Omega 3
Polyunsaturated Fatty Acid (n-3 PUFAs) This controlled trial
by Murina et al. evaluated the efficacy of adding ALA and n-3
PUFAs to amitriptyline therapy in patients with vulvodynia for
> 3months and BPS/IC [34•]. Amitriptyline is a drug used in the
oral treatment for BPS/IC patients for the last decades, is consid-
ered a first-line therapy [7, 35]. Amitriptyline inhibits synaptic
reuptake of serotonin and norepinephrine, blocks acetylcholine
receptors, and blocks H1 histamine receptors. It is widely used in

neuropathic pain conditions [36]. ALA has shown to have anti-
oxidant and anti-inflammatory activity, improving pain in pa-
tients with neuropathic pain syndromes [37]. N-3 PUFAs have
been linked with an anti-nociceptive effect by reducing the
threshold for thermal pain and neuropathic pain [38]. In this
study, 84 female patients with vulvodynia and BPS/IC were
randomized to receive amitriptyline monotherapy or amitripty-
line plus ALA and n-3 PUFAs. The endpoints were evaluated at
baseline and day 60. Primary endpoints were the VAS and the
McGill-Melzack Pain Questionnaire (SF-MPQ) and the second-
ary were the dyspareunia and pelvic floor tonus. Combination
therapy was significantly superior in both primary endpoints.
The reduction in dyspareunia at day 60 was also in favor of the
combination therapy. The curious fact of this study is the mean
dose of amitriptyline used: approximately 22 mg in both arms,
far from the usual doses between 50 and 75 mg/day seen at
clinical practices and other studies for both vulvodynia and
BPS/IC [7, 39]. Patients initiated with 6 mg nightly, escalating
doses 6mg everyweek until 30mg/day. Knowing that AE is one
of the reasons for patients abandoning amitriptyline therapeutic,
the possibility to use ALA and n-3 PUFAS to reduce the dose of
amitriptyline should be evaluated in further studies [7].

SH2-Containing Inositol-5′-Phosphatase 1 (SHIP1) Activator

AQX 1125, “Rosiptor,” 2016 and 2019 AQX 1125, named
Rosiptor, is an oral drug that activates the SHIP-1. The acti-
vation of AQX 125 will inhibit the phosphoinositide-3-kinase
pathway, responsible for local inflammatory response [40].
Therefore, the rationale behind this drug was a decrease in
the inflammatory response hence an interest in BPS/IC pa-
tients. In 2016, Curtis et al. evaluated the efficacy and safety
of rosiptor in 69 female patients, with and without HL, in a 2-
arm RCT [41]. Thirty-two patients were in the placebo arm
and 37 in Rosiptor arm (100 mg/day), during week 6. Patients
were monitored until week 10. The primary endpoint was the
baseline average pain, and secondary endpoints were based on
on-line daily questionnaires (OSS, Bladder Pain Interstitial
Cystitis Symptom Score (BPIC-SS), Short-Form12 Health
Survey (SF-12v2)). The results showed a significant improve-
ment at every endpoint evaluated. Rosiptor was well tolerated,
with a total of 4 patients abandoning treatment due to AE, 2 in
each arm. The results of this phase II trial were positive and
thrilling. However, in the following phase III trial, published
in 2019, the results were not so good [19•]. In a 3-arm RCT, a
total of 298 females and 87 males, with and without HL, were
randomized to Rosiptor 100 mg, 200 mg, or placebo for
12 weeks [19•]. No difference was seen between Rosiptor
and placebo in pain or frequency results. It was not explained
if any phenotyping was made to balance groups. Once again,
the main finding of this study seems to be the need to correctly
phenotype patients to apply the best therapeutic accordingly.
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P2X3 Receptor Antagonists

AF-219, “Gefapixant”, 2019 The P2X3 receptors are a family
of ion channels, present in the cell membrane, involved in the
sensitization of bladder afferent neurons. They respond to
ATP. The rationale behind this drug would be the capability
to downregulate these receptors, through an antagonism
mechanism.

Therefore, AF-219 is a P2X3 antagonist which, by
inhibiting this purinoreceptor, inhibits its role in bladder affer-
ent sensitization. The bladder afferent overstimulation is as-
sumed to be one possible mechanism behind the BPS/IC.

The results of a recent placebo-controlled RCT, involving
76 women with BPS/IC were shown at ICS conference, 2015.
The results reported an improvement in pain in gefapixant arm
over placebo, as in global response and urinary urgency [20].

Pentosan Polysulfate (PPS), 2015 PPS is a licensed treatment
for BPS/IC (in the USA, Canada, and Europe), being present
in both guidelines [7, 8]. The use of PPS and the trials involv-
ing it in BPS/IC patients are being done for the last decades.
Historically, this semi-synthetic mucopolysaccharide drug de-
rived from hemicellulose, enoxaparin-like has a more consis-
tent effect in patients with IC than with BPS, reducing pain,
urgency, and frequency [42–44]. The rationale of using this
drug is would be its capability to repair damaged glycosami-
noglycan (GAG) layers lining the urothelium and by buffering
irritating solutions that may alter cell permeability [45].

In 2015, Curtis et al. evaluated once again the effects of
PPS in BPS/IC, in a placebo-controlled RCT involving 368
patients, mostly female, with 94 of the total cohort presenting
HL [46]. This trial compromised 3 arms: placebo, once-daily
PPS 100 mg, or three-times daily PPS 100 mg, in 1:1:1, with-
out any concurrent therapy for BPS/IC. The primary endpoint
was a 30% reduction in the ICSI total score, and the secondary
endpoints were VAS, PORIS, GRA, urgency, and frequency
(from baseline to 24 week). During the study, after a
predefined interim analysis, the results met criteria to be
stopped due to futility—the absence of a statistically signifi-
cant difference between either PPS dose group and placebo or
between the PPS dose group in the primary endpoint, and
neither in secondary endpoints.

A post hoc analysis of the 94 patients with IC was conduct-
ed and no difference between the arms was found. The high
number of dropouts was a limitation, in each arm of almost
50%. Approximately 10% of patients in the PPS arm
discontinuing the drug due to AE, very similar to placebo.

The results of this study contradict a recent meta-analysis
by van Ophoven et al., showing the efficacy of PPS over
placebo in pain, frequency, and urgency [47•]. Besides the
previously explained limitations of the study, the role and
value of PPS as part of a combined therapy, rather than in
monotherapy, should be accessed in future prospective

studies. PPS effect in bladder complains appears to be more
relevant after a 3–6 months’ therapy course, which can ex-
plain the reason why the interim analysis failed [20].

A recent paper related to PPS eye-related AE was pub-
lished [48•]. A series of 6 patients diagnosed with pigmentary
maculopathy following PPS treatment during 180 months
(mean). It is premature to assume drastic measures but pre-
scribers should be cautious, and patients with a story of long-
time PPS therapy should undergo an eye examination.

Randomized Crossover Trial

Anti-Leukotriene

Montelukast, 2017 In 2019, R.M. Ward et al. conducted a
randomized crossover trial with a leukotriene drug,
montelukast, versus placebo involving a total of 64 patients
[14]. Previous studies showed increased levels of leukotriene
E4 in patients with BPS/IC [49]. The rationale behind the use
of anti-leukotrienes, like montelukast, is to decrease leukotri-
ene E4 levels, which activate leukotriene receptors present in
the detrusor muscle, leading to local activation of masts cells
[50]. This activation can, theoretically, contribute to BPS/IC
symptomatology. In this randomized crossover trial of
montelukast versus placebo, 64 women with BPS/IC
underwent a scheme of 8 weeks in the treatment arm, 2 weeks
in washout, and 8 week in alternative treatment. Symptoms
were evaluated with OSS and PUF questionnaire.
Improvement was noticed in both arms, both in women who
started with montelukast and women who started with a pla-
cebo, without significant differences. Based on clinical chang-
es, only 57% of patients were able to correctly identify if the
drug being taken was montelukast or placebo. A total of 22
patients discontinued the trial, and those were more likely to
have their symptoms controlled initially. The results were in-
conclusive, and once again, this treatment seems to be an
option to identified patients with a phenotype associated with
elevated leukotrienes.

Open-Label Trials

Cyclosporine A, 2014 and 2017

The reason to use immunosuppression drugs in BPS/IC is,
once again, related to the notion of ongoing inflammatory
processes in the bladder wall and the suspicion of an autoim-
mune involvement. CyA is an immunosuppressive agent,
inhibiting the activation of T cells by reducing the enzymatic
activity of calcineurin [51]. The main concern about using
these drugs is its potential serious AE [52]. It was previously
studied as therapeutic for BPS/IC, with a systematic review
conducted in 2016, concluding that further higher-quality
studies were needed to more consistent conclusions [53].
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Two open-label trials will be discussed; one was published
in the form of an abstract in 2014 by Chade et al. [54], and a
second trial published by Crescenze et al. [15].

The trial of 2014 evaluated the long-term evolution of both
symptoms and urodynamic outcomes, after 5-years of CyA
therapy with daily doses of 3 mg/kg, divided into 2 doses.
When used as an immunosuppressive agent after solid-organ
transplant, the dose is 5–10 mg/kg/day. Forty-five patients
were enrolled, 2 men with BPS/IC diagnosis; the presence of
HLwas not relevant in this trial. The mean ICSI experienced a
drastic reduction, from a baseline value of 36 to 8.4 at 5 years.
Urodynamically, the initial filling sensation of 103ml baseline
and the mean bladder capacity of 207 at baseline were 170 ml
and 320 ml at 5 years, respectively. All patients scored ICPI
score above 8 initially and in the 5th year; only 22% main-
tained ICPI > 8. In terms of AE, they refer the absence of
significant abnormalities in terms of kidney and liver func-
tions. This trial showed good long-term results with CyA in
BPS/IC with an equal safety profile.

In 2017, Crescenze evaluated the outcomes of 3 months of
therapy with 2 daily doses of 1.5 mg/kg. A total of 22 patients,
7 of them with HL, completed 3 months of treatment with 4
patients discontinuing the treatment. The primary endpoints
were a moderate or marked improvement as evaluated by
GRA at 3 months and/or improvement of at least 50% in
ICSI and ICPI. At each visit, CyA levels, renal function, and
blood pressure were evaluated. Nuclear GFR (glomerular
function rate) was also compared from baseline to the end of
treatment. Overall ICSI scores significantly dropped from a
median of 15.0 at baseline to 12.0 at 3 months, and ICPI
scores also significantly dropped from a median of 14.0 at
baseline to 11.0, at 3 months. These improvements were stable
at the evaluation at 1 month after treatment. A marked/
moderate improvement in GRA was seen in 35% of patients
at the end of treatment, dropping to 16% of patients 1 month
after treatment ends. The authors performed a univariate anal-
ysis, and the only predictive factor with favorable response to
CyA, especially in the improvement in ICSI was the presence
of HL. The UNIPOINT analysis was not an important predic-
tive factor of therapeutic response, in this study.

As for AE, 1 patient was diagnosed with hypertension and
1 patient with elevated serum glucose. Despite a non-
significant deterioration in renal function parameters during
treatment (creatinine serum, GFR and nuclear assessment of
GRF), 1 month after treatment, all of them were completely
normalized.

This trial showed interesting results, and the trend of an
important symptom improvement particularly in patients with
HL was in line with the results of a retrospective study pub-
lished in 2012 [55]. Probably, the inflammatory environment
is more significant in patients with. Also, when used with
lower doses and with careful monitoring, CyA can be used
in patients’ refractory to previous first-line therapies.

N-Acylethanol-Amines

Micronized Palmitoylethanolamide-Polydatin (m-PEA-Pol),
2019 The inflammation present in bladder urothelium and
interstitial tissue, possibly involved in bladder pain, as dem-
onstrated by elevated urinary levels of inflammatory markers,
is again the main reason to use palmitoylethanolamide (PEA)
in BPS/IC [56]. Mast cells participate in both phases of the
disease development, earlier and later, primarily causing no-
ciceptive pain through tissue inflammation and also perpetu-
ating the afferent stimulus to somatosensory fibers, ultimately
leading to central sensitization. PEA is an endogenous occur-
ring anti-inflammatory lipid, capable of acting on nociceptive
pathway receptors, reducing mast cell degranulation, and ul-
timately modeling the threshold of inflammation and pain
[57]. Despite being extensively studied, its mechanism of ac-
tion is still not fully understood.

In this pilot open-label trial, 30 women and 2 men were
enrolled with BPS/IC diagnosis [16•]. The regimen was
400 mg of m-PEA-Pol twice daily for 3 months followed by
once daily for 3 months and evaluated until 8 months. The
primary endpoint was the reduction in VAS score, and sec-
ondary were ICPI, ICSI, PUF questionnaire, and changes in
voiding diary. The results in all endpoints were statistically
significant in every outcome, showing improvement in symp-
toms. The improvement was maintained 2 months after stop-
ping the drug. Despite being a pilot study, without a control
arm, this trial should arouse investigators to design and con-
duct controlled trials to evaluate this drug as a new weapon to
this condition.

As shown, several trials were performed, some of
them with novel drugs, others with off-label use of
known drugs or even using licensed drugs to BPS/IC.
The results are inconsistent and sometimes contradic-
tious. Problems are transverse to the majority of the re-
ported studies: distinct phenotyping of patients although
similar diagnostic criteria were used, the small number of
patients recruited and rarely stratified, distinct outcomes
measures used to evaluate therapeutic response, and the
short-term effect of drugs, not the long-term, was evalu-
ated most of the times. Also, some of the trials men-
tioned were just presented as an abstract but given the
low number of trials, the results of every study conduct-
ed in the timeframe mentioned should be referred.
Despite the overall low quality of the studies, they
enriched the knowledge in this condition.

The lack of consistency in trials involving monotherapy
treatment hampers the possibility of trials with combined ther-
apy. The difficulty to correctly phenotype each patient at var-
ious levels is known and seems to be the first drawback
clouding adequate management of this condition.
Consequently, the right treatment regimen for each patient is
difficult to be reached without a sequence of previously failed
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combinations, usually following general guidelines for this
condition. The placebo effect is another barrier that is also
difficult to deal with in clinical trials, inherent to a subjective
complaint such as pain.

Conclusion

Among all the evaluated trials, particular positive results were
observed in the trials with sildenafil, certolizumab, amitripty-
line, gefapixant, and cyclosporine A. Soon, it is expectable
these drugs will be included/validated in BPS/IC treatment
algorithm.

Hopefully, future studies will improve the capacity to phe-
notype BPS/IC, namely through genomics and proteinomics,
alongside clinical features, providing useful information for
further studies.
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