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The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field in order 
to standardize producers to assist the reasoning and decision-making of doctors.
The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be 
adopted, depending on the conditions and the clinical status of each patient.

INTRODUCTION

Interstitial cystitis (IC), also known as Bladder 
Pain Syndrome (BPS) is a chronic disease of unknown 
etiology and progressive in nature characterized by 
the presence of pain and accompanied by irritating 
urinary symptoms in the absence of other identifi-
able causes1. Since it was first described by Skene in 
1887, who characterized it is an inflammatory pro-
cess that involves the entire or part of the bladder 
mucosa and can reach the muscle wall, studies on 
its etiology and physiopathology have not been suc-
cessful in elucidating its specific mechanism. Thus, 
the therapeutic approach is a complex subject that 
includes behavioral, pharmacological and even surgi-
cal interventions with the main objective of restoring 
the bladder function, preventing recurrence and im-
proving the quality of life2.

Among the pharmacological arsenal available is 
the intravesical treatment, in which the drugs are 
applied directly to the inner surface of the bladder 
mucosa; the main representatives of this strategy 
are the dimethyl sulfoxide (DMSO), hyaluronic acid 
(HA), resiniferatoxin, pentosan polysulfate sodium 
(PPS), lidocaine, chondroitin sulfate (CS), botulinum 

toxin type A (BoNTA), and Bacillus Calmette-Guérin 
(BCG). Intravesical instillation has the advantage of 
providing high concentrations of the drug directly to 
the vesical urothelium, with the rationale of recovery 
of the glycosaminoglycans layer, acting on the pro-
cess of inflammation and hypersensitivity. In addi-
tion, it minimizes systemic effects.

METHODOLOGY

The purpose of this guideline is to present the 
doctors, specialists and healthcare establishments 
with the main intravesical drug therapies employed 
for managing interstitial cystitis. In relation to the 
outcome, complaints of pain, frequency, urgency 
and bladder capacity were assessed. A systematic re-
view of the literature was performed, without period 
restriction, in the Medline database, retrieving 112 
papers, of which 15 were selected to respond to the 
clinical question: What are the primary intravesical 
drug therapies used in Brasil to manage interstitial 
cystitis? The search strategy used was: (interstitial 
cystitis, or Cystitides, Interstitial or INTERSTITIAL 
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Cystitides OR interstitial cystitis OR Painful Blad-
der Syndrome OR Chronic interstitial cystitis, OR 
Chronic Interstitial Cystitides or Cystitides, Chronic 
interstitial or INTERSTITIAL Cystitides, Chronic OR 
interstitial cystitis, Chronic OR Chronic interstitial 
cystitis) AND (Therapy/3,437[filter]). The selection 
of the studies and the evaluation of the titles and 
abstracts obtained from the search strategy in the 
databases consulted were independently and blind-
ly conducted, in total accordance with the inclusion 
and exclusion criteria. Finally, studies with potential 
relevance were separated. When the title and the 
summary were not enlightening, we sought for the 
full article. Only studies with texts available in its 
entirety were considered for critical evaluation. We 
included studies available in Portuguese, English, 
Spanish, French, or Italian. Through this search, we 
were able to obtain evidence that the treatment with 
DMSO, HA, PPS and botulinum toxin type A seem 
to be associated with the improvement of symptoms 
experienced by individuals with IC/BPS. The details 
of the methodology and the results of this guideline 
are set out in Annex I.

RESULTS

The results regarding the treatment of patients 
with interstitial cystitis using dimethyl sulfoxide, hy-
aluronic acid, resiniferatoxin, pentosan polysulfate 
sodium, lidocaine, chondroitin sulfate, botulinum 
toxin type A, and Bacillus Calmette-Guérin will be 
presented.

For individuals in which therapeutic failure was 
observed even after the introduction of non-pharma-
cological behavioral measures or of the oral-systemic 
treatment, the inclusion of agents locally instilled in 
the bladder mucosa is the next therapeutic resource. 
An important point to be considered is that the in-
troduction of pharmacological strategies must be 
conducted in parallel to the maintenance of behav-
ioral changes that include changes in lifestyle such 
as diet, exercise, and bladder training, in addition to 
pain control.

Dimethyl sulfoxide
DMSO is an organic chemical compound whose 

mechanism of action has not been fully established. 
Several pharmacological properties have been identi-
fied as a result of its ability to interact with nucleic 
acids, carbohydrates, lipids, and proteins. It has also 

been reported that DMSO may act in the release of 
nitric oxide from afferent neurons, a mechanism 
that could possibly be related to the desensitization 
of nociceptive pathways of the urinary tract. Thus, it 
could act in the inflammatory process, relaxing the 
detrusor and inhibiting the degranulation of mast 
cells3(B)4(D).

A clinical trial conducted by Perez-Marrero et 
al. randomized patients (n=33) with the diagnosis 
of interstitial cystitis to treatment with DMSO (50 
mL of DMSO at 50%) or placebo5(B). Subsequently, 
instillations were conducted every fortnight until a 
total number of four sessions was reached; then the 
results were analyzed5(B). This study found a signifi-
cant improvement of individuals treated with DMSO 
regarding complaints of pain and urgency, with im-
provement in bladder capacity; this was assessed 
both objectively (93% versus 35%, respectively) and 
subjectively (53% versus 18%, respectively)5(B). In 
corroboration to these findings, another clinical trial 
conducted by Peeker et al. found that patients with 
classical interstitial cystitis, when randomized for 
treatment with DMSO, compared to those who re-
ceived BCG, had improved levels of complaint of pain 
and urinary frequency6(B).

Hyaluronic Acid (HA)
AH is a non-sulfated glycosaminoglycan (GAG) of 

high molecular weight composed of repeated disac-
charide units of D-glucuronic acid and H-acetylglu-
cosamine. It is the most abundant GAG found on the 
extracellular matrix, and due to its molecular charac-
teristics, it can influence the process of cell prolifer-
ation, differentiation, and repair of tissues. In recent 
years, the reconstruction of the GAG layer has gained 
emphasis in the treatment of IC/BPS, since this layer 
could act as a protective barrier of the urothelium, 
with several series published on the topic7(D)8-11(C).

Riedl et al. prospectively studied the effectiveness 
of the HA in patients with a diagnosis of interstitial 
cystitis as first-line therapy12(B). The weekly instil-
lations of HA were administered until the patients 
showed significant improvement or complete inter-
ruption of symptoms. In this study, the assessment 
was based on a non-standardized questionnaire at-
tributing scores for symptoms through a Visual Ana-
log Scale (VAS). The impact on quality of life and will-
ingness to undergo a repetition of instillation were 
also checked.

Eighty-five percent of the patients reported im-
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provement of symptoms, 84% reported improvement 
in the quality of life, and 86% would repeat the treat-
ment if necessary12(B). Thirty-four percent had a re-
currence of symptoms and demanded additional in-
stillations12(B). The same group published long-term 
follow-up data of 48 patients of this cohort who were 
contacted in an average follow-up of five years13(B). 
Fifty percent (24/48) showed sustained improvement 
and did not require additional treatment13(B).

Similarly, a prospective study that randomized 
patients (n=60) with a diagnosis of interstitial cystitis 
to different treatment regimens with hyaluronic acid 
(weekly instillations of 40 mg of AH for four weeks 
and then monthly for 5 months or 12 instillations of 
40 mg of AH every two weeks), found that in both 
groups, the patients showed an improvement in the 
total score of ICSI (O’Leary-Sant Interstitial Cystitis 
Symptom Index)14(B).

Resiniferatoxin
Resiniferatoxin is a potent analog of capsaicin, 

an alkaloid derived from pepper that promotes the 
temporary depletion of substance P, which is a neu-
ropeptide regarded as one of the main responsible for 
the transmission of pain impulses through peripher-
al sensory nerve fibers of type C. This action could 
inhibit the transmission of impulses to the central 
nervous system, which in theory could alleviate the 
symptoms related to IC/BPS.

Although the clinical efficacy of resiniferatoxin 
has been demonstrated in small studies, these re-
sults were not confirmed in controlled studies with 
a placebo15-17(C). A randomized clinical trial designed 
to analyze the performance of a single intravesical 
dose of 50 mL resiniferatoxin at different concen-
trations (0.01; 0.05, and 0.10 µg) did not find, at the 
end of the 12th week of follow-up, an improvement in 
pain, urgency, frequency, or nocturia18(B).

Pentosan polysulfate sodium (PPS)
The mechanism of action of PPS is not fully un-

derstood, but it is believed that it helps in repairing 
the glycosaminoglycan layer that coats the vesical 
urothelium, reducing the permeability to potassi-
um ions, toxins, and bacteria to the bladder wall, 
therefore preventing the activation of mast cells and 
inflammatory reaction and the consequent symp-
tomatology19(C). Blade et al., in a randomized clinical 

trial, found that patients with a diagnosis of intersti-
tial cystitis treated with intravesical PPS (300 mg in 
50 mL of 0.9% SS twice a week for three months), 
presented a significant relief in symptoms compared 
to those who received a placebo20(B). Confirming 
these findings, another clinical trial, which random-
ized women with interstitial cystitis to combined 
treatment of oral and intravesical PPS or oral PPS and 
intravesical placebo, found, at the end of the 12-week 
follow-up, a reduction of 46% in ICSI scores (O’Leary-
Sant Interstitial Cystitis Symptom Index) for the first 
group over compared to 24% observed for those who 
received the placebo21(B). The health-related quality 
of life domains also showed a significant improve-
ment in the group treated with intravesical PPS21(B).

Lidocaine
Lidocaine is a topical anesthetic that when ap-

plied in the vesical urothelium is believed to prevent 
the transmission of painful impulses originated in 
the lower urinary tract associated with the symp-
toms of interstitial cystitis. One of the major stud-
ies that analyzed the performance of this drug was 
published in 2009 by Nickle et al.22(B). In this multi-
center study, 102 patients were randomized to treat-
ment with 10 mL of 200 mg alkalized lidocaine or 
placebo for five consecutive days22(B). After 29 days 
of instillation, they found that 30% of patients treated 
with lidocaine showed improvement in symptoms in 
comparison to only 9.6% of those who received the 
placebo22(B). However, after ten days, the symptoms 
returned to the levels identified at the beginning of 
the study22(B).

Chondroitin sulfate (CS)
Chondroitin sulfate (CS) is a sulfated GAG pres-

ent in the extracellular matrix of connective tissues. 
Theoretically, the instillation of this GAG could pro-
mote the recovery of the protective barrier of the 
urothelium. Thus, with the objective of analyzing the 
effectiveness of the instillation of chondroitin sulfate 
in the bladder of interstitial cystitis patients, Nickle 
et al., designed a multicenter clinical trial in which 
patients were randomized for treatment with CS 
(weekly Instillations for six weeks) or a placebo, and 
the outcomes were analyzed in the 12th week of fol-
low-up23(B). At the end of follow-up, they did not find 
any difference between the groups in the evaluation 
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using the Global Response Assessment (GRA) ques-
tionnaire23(B). Similar results were found in a subse-
quent publication by the same author24(B).

Botulinum toxin type A (BoNTA)
Botulinum Toxin is an exotoxin produced by Clos-

tridium Botulinum, a sporulating gram-positive anaer-
obic organism. It is to be noted that different serotypes 
produce different toxins. Botulinum toxin has a great 
influence on nerve cells, establishing a link with the 
neuronal membrane of the nerve terminal, at the level 
of the neuromuscular junction. Botulinum toxin type 
A acts on the peripheral cholinergic nerve terminal by 
inhibiting the release of acetylcholine, through the ac-
tion of metalloendoproteinases. In addition, it is able 
to inhibit the release of pre- and post-ganglionic neu-
rotransmitters of the cholinergic nerve terminal of the 
autonomous nervous system. Therefore, it entails a 
reversible but transient chemical denervation on the 
functioning of the motor plate. Thus, this toxin causes 
inactivity of the muscle, which in the specific case of 
the detrusor muscle, could benefit individuals with in-
terstitial cystitis25(C). 

Despite numerous published studies showing 
that intravesical injections of botulinum toxin A (100 
to 200 units) result in high response rates, the evi-
dence currently available on the use of the BoNTA is 
inconclusive26-28(C)29.30(B).

A clinical trial conducted by Manning et al. in 
2014 randomized 54 women with resistant severe 
interstitial cystitis to treatment with hydrodisten-
tion and intravesical instillation of BoNTA or hy-
drodistention and intravesical instillation of saline 
solution31(B). At the end of the three-month fol-
low-up, they did not observe significant differences 
between the groups from the analysis conducted 
using the O’Leary-Sant questionnaire 31(B). On the 
other hand, a multicenter clinical trial found, at 
the 8th week of follow-up, that individuals random-
ized to treatment with hydrodistention and BoNTA 
(100U) showed significant reduction in pain in com-
parison with patients undergoing intravesical instil-

lation of saline solution (-2.6±2.8 versus -0.9 ±2.2, 
respectively, with p=0.021)32(B).

Bacillus calmette-guérin (BCG)
The mechanism of action of BCG is not yet fully 

understood. In theory, it is believed to cause nega-
tive regulation of interleukin-6, a response that is 
increased in individuals with interstitial cystitis. For 
this reason, there is an interest in conducting stud-
ies that investigate the performance of intravesical 
instillation of BCG in patients with a diagnosis of IC/
BPS33-36(B). A clinical trial designed by Irani et al. ex-
amined the effectiveness of the intravesical instilla-
tion of BCG in a dose of 120 mg applied weekly for six 
weeks34(B). With an average follow-up of 24 months 
(six to 33 months), they found a significant improve-
ment in the complaints associated with interstitial 
cystitis in patients who had been randomized for 
treatment with BCG in comparison with the placebo 
group (73% versus 20%, respectively)34(B). On the oth-
er hand, another study that included a larger number 
of patients (over 260 individuals) did not find, at the 
end of the 34-week follow-up, any difference in the 
evaluation conducted using the Global Response As-
sessment questionnaire  among individuals submit-
ted or not to the instillation of BCG (21% versus 12%, 
respectively, with p=0.062)36(B).

RECOMMENDATION

The treatment of IC/BPS represents a challenge 
in clinical practice since it is a multifactorial chronic 
disease of unknown etiology. Despite the wide use of 
intravesical agents, more controlled studies are nec-
essary for establishing their real effectiveness.

Based on the evidence currently available, DMSO, 
HA, PPS and botulinum toxin type A seem to be as-
sociated with the improvement in symptoms expe-
rienced by individuals with IC/BPS; however, such 
results should be taken with caution given the re-
stricted number of randomized clinical trials that 
study these treatments (37).
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