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An increasing number of scientific articles are published online ahead of print as “In Press,” “Early View,” or “Epub
ahead of print,” often well before their appearance in the print journal. While abstracts for these articles are
usually available on PubMed, the full pre-publication articles can typically be accessed only through the journal’s
website and may require a subscription.

Also included are so-called “preprints.” These are preliminary reports that have not yet undergone peer review
and therefore should not be relied upon to guide clinical practice or health-related behaviour. For further
information, see: https://www.medrxiv.org/content/about-medrxiv.

Terminology: Published articles use varying terminology, including interstitial cystitis, painful bladder syndrome,
(primary) bladder pain syndrome, hypersensitive bladder, chronic pelvic pain (syndrome), or combinations of
these terms. Hunner Lesion Disease, Hunner’s ulcer, Hunner IC (HIC), and Classic IC are synonymous.

HISTORY OF IC/BPS

INTERSTITIAL CYSTITIS: PAST, PRESENT AND FUTURE-A PATIENT PERSPECTIVE.

Meijlink J. Int J Urol. 2026 May;33 Suppl 1:e70419. doi: 10.1111/iju.70419. PMID: 42303384.

Open Access

In recent decades, Interstitial Cystitis (IC) has experienced turbulent times with numerous changes in
nomenclature, definitions and classification, often based on theories, ideologies and politics rather
than on real patients and their real symptoms, and has been increasingly dominated by pain and
psychology theories rather than down-to-earth urology. This has caused worldwide confusion and
disagreement for many years. Over 20 years of a focus on theories revolving around pelvic pain and
central sensitization have done much to sideline the importance of both the bladder organ itself and
the characteristic IC/BPS urinary symptoms which are only now being slowly reinstated. Definitions
during this period have been confusing, with wording open to misinterpretation. What was once a
bladder disease has become a vague pain syndrome. The question is: have we learned from past
mistakes and where do we go from here? Is it possible to achieve internationally accepted terminology
and definitions to describe the disease as it truly is, and should every endeavour now be made to
achieve international consensus on research criteria?

NIDDK

A REVIEW OF NIDDK-FUNDED STUDIES OF UROLOGICAL CHRONIC PAIN CONDITIONS.

Quentin Clemens J. Neurourol Urodyn. 2026 Apr;45(4):650-653. doi: 10.1002/nau.70223. Epub 2026
Jan 28. PMID: 41603228; PMCID: PMC13054636.

Open Access
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This review from the USA highlights NIDDK-funded clinical research studies focused on interstitial
cystitis/bladder pain syndrome (IC/BPS) and chronic prostatitis/chronic pelvic pain syndrome
(CP/CPPS). Over the past 50 years, the NIDDK has devoted substantial resources to studying urological
chronic pain conditions, with the majority of studies focusing on interstitial cystitis/bladder pain
syndrome (IC/BPS) or chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS). In the 1980s, these
conditions were poorly understood and were considered rare and largely psychogenic in nature.
Consequently, there was little interest in studying them. In 1984, the Interstitial Cystitis Association
(ICA) was founded by Vicki Ratner, MD (an IC/BPS patient and orthopedic surgeon). Advocacy efforts
by the ICA and others led to recognition of IC/BPS and CP/CPPS as “legitimate” medical conditions
with substantial impact on patients. These efforts also resulted in increased funding opportunities for
these conditions. While the majority of clinical trials have not demonstrated positive results, these
research efforts have provided essential information about these conditions, which have informed
clinical practice guidelines and enhanced the clinical care of patients. The data from these studies are
a valuable resource that is available via the NIDDK Data Repository for future analysis.

DIAGNOSIS, GUIDELINES, CLASSIFICATIONS, TERMINOLOGY

OPTIMIZING THE DIAGNOSIS OF INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME: AN ESSIC
PROPOSAL.

Malde S, Akiyama Y, Janssen D, Lai H, Meijlink J, Nasta L, Samarinas M, Moldwin R, Riedl C, Wyndaele
JJ, Cervigni M. Eur Urol Open Sci. 2026 May 27;89:32-45. doi: 10.1016/j.euros.2026.04.007. PMID:
42255254; PMCID: PM(C13233585.

Open Access

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a heterogenous symptom syndrome. Patients
are often misdiagnosed, and current treatment algorithms do not promote an individualized approach
to care. This latest international guideline from the International Society for the Study of Interstitial
Cystitis/Bladder Pain Syndrome (ESSIC) provides a practical framework that all clinicians can use in
daily practice to optimize the diagnosis and management of IC/BPS. An expert working group of the
ESSIC held a series of structured meetings throughout 2023 and 2024 to achieve an international
consensus on optimizing the diagnosis of IC/BPS. Detailed literature search of the PubMed database
from inception until December 2024 was conducted. The nominal group technique, a semi-
guantitative structured interview procedure, was used to identify and prioritize the aspects of
assessment and diagnosis in which to achieve consensus. Patients should be managed according to a
standardized assessment as presented in this consensus. Cystoscopy is essential in the assessment of
this condition, to exclude other conditions that may be the cause of the patient’s symptoms and to
classify patients into subtypes that can help to guide a personalized treatment approach. Cystoscopy
features should be reported using the standardized ESSIC reporting tool. Bladder biopsy should be
reported according to the ESSIC histological criteria. The diagnosis of IC/BPS requires specialist
assessment. Cystoscopy and bladder biopsy should be performed by specialists in this field using the
standardized ESSIC reporting criteria presented in this consensus document. The aim is to subtype
patients into well-defined groups so that treatment can be individualized with the aim of improving
outcomes for this debilitating condition.

AKTUALISIERUNG DER S2K-LEITLINIE ,DIAGNOSTIK UND THERAPIE DER INTERSTITIELLEN ZYSTITIS
(IC/BPS)”“ [UPDATE OF THE S2K GUIDELINE ON THE DIAGNOSIS AND TREATMENT OF INTERSTITIAL
CYSTITIS/BLADDER PAIN SYNDROME (IC/BPS)].

Zimmermann PV, Gonsior A, Vahlensieck W, Schultz-Lampel D, Wiedemann A, Kaftan BT. Urologie.
2026 May;65(5):506-512. German. doi: 10.1007/s00120-026-02812-9. Epub 2026 Apr 13. PMID:
41974934.

In July 2025, the S2k guideline on the diagnosis and treatment of interstitial cystitis/bladder pain
syndrome (IC/BPS), developed under the auspices of the German Society of Urology (DGU), was
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published via the Association of the Scientific Medical Societies in Germany (AWMF) following
comprehensive revision. The update aimed to improve diagnostic and therapeutic clarity and clinical
applicability. This article summarizes the key updates of the revised guideline and provides practical
guidance for the clinical management of patients with IC/BPS. Major revisions include an updated
definition and classification of IC/BPS in accordance with the WHO ICD-11 framework and an
expanded overview of current pathogenetic concepts. A clearly structured, multimodal treatment
algorithm has been implemented, integrating pharmacological, intravesical, interventional,
neuromodulatory, and nonpharmacological therapies. Particular focus is placed on psychosocial
comorbidities, individualized dietary management, pelvic floor physiotherapy, pain medicine, and
urological rehabilitation. The updated S2k guideline provides an evidence-informed, interdisciplinary,
and clinically applicable framework for the management of IC/BPS. Careful diagnostic evaluation and
individualized multimodal treatment strategies are essential to improve symptom control and long-
term quality of life in affected patients

DIAGNOSIS OF INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME: GUIDELINES FROM THE
COMMITTEE OF FEMALE UROLOGY (CUROPF) OF THE FRENCH ASSOCIATION OF UROLOGY (AFU).
Meyer F, Brandon CA, Saussine C, Borojeni S, Bosset PO, Campagne-Loiseau S, Cornu JN, Donon L, Even
L, Florin M, Hervé F, Klap J, Perrouin Verbe MA, Plassais C, Richard C, Vidart A, Lebdai S, Levesque A,
Thuillier C, Peyronnet B. FrJ Urol. 2026 Jul 18:103166. doi: 10.1016/].fjurol.2026.103166. Epub ahead
of print. PMID: 42471127.

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic condition whose diagnosis relies
primarily on a structured process of exclusion. Defined as chronic pelvic pain, pressure, or discomfort
perceived in relation to the bladder, accompanied by at least one urinary symptom, IC/BPS
encompasses significant clinical and pathophysiological heterogeneity. A thorough medical history,
targeted physical examination, and validated questionnaires such as the O'Leary-Sant score (ICSI/ICPI)
form the foundation of initial evaluation. Patient phenotyping — distinguishing in particular the
bladder-centric from the sensitization phenotype — is essential to guide both diagnostic and
therapeutic strategies. Complementary investigations include a voiding diary, urine culture, imaging
(ultrasound as first-line, CT scan and MRI as second-line modalities), and cystoscopy (preferably with
hydrodistension under general anesthesia), which allows identification of Hunner's lesions,
measurement of anatomical bladder capacity, and targeted biopsies. Urodynamic testing is reserved
for cases of diagnostic uncertainty or associated voiding dysfunction. These recommendations aim to
standardize the diagnostic approach in order to optimize individualized management in patients
suffering from 1C/BPS.

TREATMENT OF INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME: GUIDELINES FROM THE
COMMITTEE OF FEMALE UROLOGY (CUROPF) OF THE FRENCH ASSOCIATION OF UROLOGY (AFU).
Meyer F, Brandon CA, Saussine C, Borojeni S, Bosset PO, Campagne-Loiseau S, Cornu JN, Donon L, Even
L, Florin M, Hervé F, Klap J, Perrouin Verbe MA, Plassais C, Richard C, Vidart A, Lebdai S, Levesque A,
Thuillier C, Peyronnet B. FrJ Urol. 2026 Jul 23:103169. doi: 10.1016/].fjurol.2026.103169. Epub ahead
of print. PMID: 42492794.

Open Access

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a complex chronic condition requiring a
multimodal and individualized management approach. This article presents current treatment
recommendations for IC/BPS, covering the full therapeutic spectrum from lifestyle and dietary
measures to last-resort surgical options. Behavioral interventions, patient education, pelvic floor
physical therapy, and psychological support form the cornerstone of first-line management. When
these measures prove insufficient, pharmacological treatments - including conventional and atypical
analgesics, as well as systemic oral therapies such as pentosan polysulfate sodium - along with
intravesical instillations of glycosaminoglycans or dimethyl sulfoxide, may be considered.
Interventional techniques, including hydrodistension, intravesical injections of onabotulinumtoxinA,
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and sacral neuromodulation, represent effective options for refractory patients. Excisional surgery
and urinary diversion remain reserved for a carefully selected subgroup of patients presenting with
severe, documented bladder-centric disease. Rigorous phenotypic patient selection is the cornerstone
of all therapeutic decisions and the principal determinant of prognosis.

DEFINITION AND CLINICAL SYMPTOMS OF INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME.
Taneja R. Int J Urol. 2026 May;33 Supp! 1:e70415. doi: 10.1111/iju.70415. PMID: 42303419.

Open Access

There is a need for a proper and uniform understanding of the clinical entity, Interstitial
cystitis/Bladder pain syndrome (IC/BPS). The disease is primarily a clinical condition and therefore it
is important to understand the definition and clinical features of this disease entity. The definitions
have evolved, and the subject is still evolving. The definition coined by the Global Interstitial
Cystitis/Bladder Pain Syndrome Society (GIBS) has become popular. The clinical features are the way
to diagnose, and stepwise history and examination lead a clinician to the diagnosis. The clinical
features like pain with micturition cycle, which are worst on full bladder, are the key differentiators
from other similar appearing conditions. Interstitial cystitis is not as uncommon in men as against the
previously prevalent notion of it being predominantly a disease of women. It is important to clinically
differentiate IC/BPS in men from chronic prostatitis.

PROMOTING THE SELF-MANAGEMENT OF WOMEN WITH IC/BPS: INSIGHTS INTO INTERNATIONAL
GUIDELINES (SYSTEMATIC REVIEW).

Enaux J, Kaiser AV, Kobleder A, Knecht C. Int Urogynecol J. 2026 Jun;37(6):1503-1514. doi:
10.1007/500192-026-06532-8. Epub 2026 Apr 1. PMID: 41920328; PMCID: PMC13309436.

Open Access

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic condition characterized by bladder pain
and lower urinary tract symptoms, predominantly affecting women and significantly impairing quality
of life. Particularly in the absence of reliable knowledge about etiology and appropriate treatment of
IC/BPS, clinical practice guidelines (CPGs) emphasize self-management as a key element of care. This
review from Liechtenstein, Switzerland and Germany was aimed at comparing recommendations from
CPGs, focusing on interventions to facilitate the self-management of women with IC/BPS. A systematic
review was conducted following a preregistered protocol. Databases and libraries MEDLINE,
Guidelines International Network, Cochrane Library, National Institute for Health and Care Excellence,
and Scottish Intercollegiate Guidelines Network were searched. Data extraction focused on
interventions facilitating self-management, following the definition according to Corbin and Strauss.
Recommendations were categorized and presented with grade of recommendation and level of
evidence. CPG quality was appraised using the Appraisal of Guidelines for Research & Evaluation ||
instrument. Eight CPGs from Europe, North America, and Asia were included. All emphasized self-
management as essential for IC/BPS care and contained recommendations across ten core categories,
including dietary modification, bladder training, multimodal pain management, stress management,
sexual health, and others. Although certain interventions such as physiotherapy referral and bladder
diaries were frequently recommended, overall consistency and strength of evidence were limited.
Although some consensus exists, recommendations vary in focus and often lack strong evidence.
Gender-specific aspects are rarely addressed. These findings highlight the need for more consistent,
evidence-informed, and patient-centered CPGs that explicitly account for the gendered and
biographical dimensions of living with IC/BPS.

INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME

LAMINA PROPRIA COLLAGEN ARCHITECTURE IN INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME.
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Ruetten H, Xu R, Martin H, Wolff DT, Li W, Ferrara K, Huse LM, Evans RJ, Badlani G, Walker SJ. J
Histochem Cytochem. 2026 Mar-Apr;74(2):129-142. doi: 10.1369/00221554251410640. Epub 2026
Jan 17. PMID: 41546563; PMCID: PMC12812059.

Open Access

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a heterogeneous condition of uncertain etiology.
Ruetten and colleagues from Winston-Salem, North Carolina, USA assessed bladder collagen
characteristics in phenotypically characterized IC/BPS patient subgroups that may influence
pathophysiology. Forty-four females (30 IC/BPS; 14 non-IC/BPS) were included. Patients were divided
into groups based on Hunner lesions (HL; N=14 or non-HL; N=16) and anesthetic bladder capacity (BC)
(BC<500 cc; low BC; N=17 or BC>500 cc; non-low BC; N=13). Bladder biopsy tissue slides were stained
with hematoxylin and eosin or picrosirius red and semi-quantitatively analyzed by a pathologist. CT-
FIRE software was used to quantitatively assess lamina propria collagen. All patients with IC/BPS had
lower collagen fiber density independent of subgroup (p<0.0001-0.0038) compared to controls. HL
had more peri-muscular collagen accumulation (p=0.0061), more acute inflammation (p=0.0364),
more severe chronic inflammation (p=0.0088), and narrower collagen fibers than non-HL and controls.
Non-low-BC patients had lower collagen density (p=0.0075) and straighter collagen fibers (p=0.0127)
than low BC. Low-BC patients had narrower collagen fibers than control (p=0.0096). IC/BPS, regardless
of subgroup, is associated with a bladder lamina propria with diminished collagen density. HL, non-
low-BC, and low-BC subgroups have unique collagen characteristics. These findings suggest a collagen
fiber destruction and redistribution process, which differs by subgroup, and may contribute to
pathophysiology of IC/BPS.

INTERSTITIAL CYSTITIS: A PHENOTYPE AND RARE VARIANT EXOME SEQUENCING STUDY.

Motelow JE, Malakar A, Krishna Murthy SB, Verbitsky M, Kahn A, Estrella E, Shao W, Kunkel L,
Wiesenhahn M, Beckett J, Harris N, Lee R, Adam R, Barbour KE, Hakonarson H, Luo Y, Weng C,
Mendelsohn CL, Kiryluk K, Gharavi AG, Brownstein CA. EBioMedicine. 2026 Mar;125:106150. doi:
10.1016/j.ebiom.2026.106150. Epub 2026 Feb 18. PMID: 41713163; PMCID: PMC12933612.

Open Access

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a poorly understood and underdiagnosed
syndrome of chronic bladder/pelvic pain with urinary frequency and urgency. Conflicting data exist
regarding associated phenotypes, and little is known of its genetic aetiology. Motelow et al from the
USA conducted a retrospective case-control analysis of electronic medical record (EMR) and
retrospective case-control analysis of exome sequencing (ES) to identify phenotypes related to and
rare variant risk factors for IC/BPS. Retrospective EMR data were collected from a national network of
research sites in eMERGE-IIl. ES data were acquired from two research cohorts of individuals with
IC/BPS and family members in addition to unaffected individuals stored at Columbia University Irving
Medical Center. They determined odds ratios and P values for phenotypes associated with IC/BPS in
eMERGE, odds ratios and P values for genes and gene-sets enriched for rare damaging variants in
individuals with IC/BPS, and P values indicating overlap of genes enriched with rare damaging variants
in individuals with IC/BPS with canonical gene sets. Using the eMERGE data, they compared 193
individuals with IC/BPS to 99,482 individuals without and confirmed known phenotypic associations
such as gastroesophageal reflux disease (odds ratio [OR] 2.3, P = 1.6 x 107, logistic regression) and
irritable bowel syndrome (OR 8.5, P = 3.3 x 102, logistic regression). Notable associations, including
anaphylactic shock (OR 8.8, P = 1.3 x 10}, logistic regression), intervertebral disc disorders (OR 2.6, P
= 2.6 x 10, logistic regression), and laxity of ligament or hypermobility syndrome (OR 15.3, P = 2.0 x
107, logistic regression), were detected. In an exome ultra-rare variant gene-level collapsing analysis
with 348 IC/BPS and 11,627 controls, no gene association reached study-wide statistical significance.
Gene-set analyses extended the previously reported association with ATP2C1 and ATP2A2 (OR, 7.4;
95% Cl, 1.6-26.4; Pagjusted = 0.033, Cochran-Mantel-Haenszel test [CMH]), implicated in Mendelian
desquamating skin disorders but did not provide evidence for other proposed pathogenic pathways.
Pathway analysis detected associations with "anaphase-promoting complex-dependent catabolic
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process" (P = 6.2 x 10°%, Fisher's exact tests [FET]), the "regulation of MAPK cascade" (P = 5.5 x 10,
FET) and "integrin binding" (P = 1.1 x 10°®, FET). Individuals with IC/BPS should be screened for related
phenotypes, and previously unreported phenotypic associations with IC/BPS. Perturbations in
biological networks for epithelial integrity and cell cycle progression in IC/BPS pathogenesis provide a
roadmap for its future investigation.

BLADDER PAIN SYNDROME: RAPID EVIDENCE REVIEW.

Roepcke F MID, MPH, Jones AE MD, Falk KN MD. Am Fam Physician. 2026 Apr;113(4):360-368. PMID:
42101600.

Bladder pain syndrome is a chronic condition characterized by bladder pain associated with other
urologic symptoms. It is a diagnosis of exclusion. Initial evaluation of suspected bladder pain syndrome
includes a thorough history, physical examination, urinalysis, and urine culture, with cystoscopy
reserved for further assessment. Symptom diaries help clarify the diagnosis, identify common triggers
for flare-ups, and guide behavioral management strategies. Treatment begins with behavior and
lifestyle modification and pelvic floor physical therapy. If this is inadequate, oral medications (eg,
gabapentinoids, amitriptyline, antihistamines), intravesical instillation therapies, or procedural
therapies (eg, neuromodulation) can be offered. Pain should be assessed at baseline and throughout
the treatment course. Optimal treatment is multimodal, individualized, and multidisciplinary,
frequently involving referral to urology or urogynecology specialists.

METABOTROPIC GLUTAMATE RECEPTOR 5 EXPRESSION ASSOCIATES WITH PAIN AND
INFLAMMATORY PATHWAYS IN INTERSTITIAL CYSTITIS.

Kwak Y, Kim B, Seok J, Lee M, Cho SG, Kim S, Yoon H, Kim A. Sci Rep. 2026 Mar 11,;16(1):13168. doi:
10.1038/541598-026-43394-y. PMID: 41813767; PMCID: PMC13103315.

Open Access

Interstitial cystitis (IC)/bladder pain syndrome (BPS) is a chronic condition with severe pelvic pain and
urinary symptoms significantly impairing quality of life. This study from the Republic of Korea
investigated the clinical relevance of the metabotropic glutamate receptor (mGIuR) family in IC/BPS.
Bladder biopsy samples were taken from 61 patients, including 42 Hunner-type IC, 11 non-Hunner
type IC, and 8 controls without IC. Gene expression analysis revealed that mGIluR2, mGluR3, and
mGIuR5 were significantly elevated in patients with IC/BPS compared to controls. Among these,
mGIuR5 showed the strongest association with pain severity, fibrosis, and lymphoplasmacytic
infiltration. Patients with Hunner-type IC also exhibited increased expression of p65 and interleukin-
1B, suggesting activation of inflammatory response modulation in IC/BPS. These findings suggest that
mGIluR5 may contribute to pain through immune response modulation in IC/BPS. Targeting mGIuR5
could represent a promising therapeutic strategy to alleviate symptoms and improve patient quality
of life.

GYNECOLOGIC MANIFESTATIONS OF INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME.

Whitmore KE, Pires J. Int J Urol. 2026 May;33 Suppl 1:€70447. doi: 10.1111/iju.70447. PMID:
42303409.

Open Access

Interstitial Cystitis/Bladder Pain Syndrome (IC/BPS) is a common source of chronic pelvic pain. The aim
of this study from the USA was to determine the gynecologic comorbidities associated with bladder
pain in the realm of chronic pelvic pain syndromes. The following documents were reviewed in
addition to relevant articles. The European Association of Urology guidelines on chronic pelvic pain,
the International Continence Society terminology for Pelvic Floor Dysfunction, the International
Association for the Society of Pain taxonomy, the Standard for Terminology of Chronic Pelvic Pain
Syndromes, and the East Asian International Society of Interstitial Cystitis of Japan guidelines. The
gynecologic associated disorders: prevalence, symptoms, signs, evaluation, and management of intra-
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abdominal, vaginal, pelvic floor muscle, and sexual pain were evaluated. Gynecologic conditions not
associated with IC/BPS were excluded including: Ovarian pathology, adnexal masses, dysmenorrhea,
infection, GYN malignancy, and post-surgical pain. Endometriosis/adenomyosis affects up to 7% of the
population and 70% report pelvic pain and 48% have coexistence with IC/BPS. Vestibulodynia overlaps
with bladder pain in 25% of women with IC/BPS. Up to 87% of high tone pelvic floor dysfunction
patients have IC/BPS. Dyspareunia occurs in 70% of IC/BPS patients. Gynecologic associated disorders
with IC/BPS are relevant and need to be identified as pain generators for the diagnosis and
management of pain related to IC/BPS. The treatment of all pain generators is key.

EXPLORATION AND EXPERIMENTAL VALIDATION OF OXIDATIVE STRESS-RELATED DIAGNOSTIC
GENES IN INTERSTITIAL CYSTITIS BASED ON TRANSCRIPTOMICS.

Zhang D, Zheng J, Li H, Jin R, Chen H, Sun X, Zhang H. Transl| Androl Urol. 2026 Jun 30;15(6):204. doi:
10.21037/tau-2026-0255. Epub 2026 May 28. PMID: 42436766; PMCID: PMC13355271.

Open Access

Interstitial cystitis (IC) is a chronic pain syndrome with an elusive diagnosis and poorly understood
pathogenesis, in which oxidative stress (OS) is increasingly implicated. This study from China and the
USA aimed to identify and validate OS-related diagnostic biomarkers for IC using an integrative
computational and experimental approach. The authors performed bioinformatics analysis on human
bladder transcriptomic datasets (GSE11783, GSE57560) to identify OS-related differentially expressed
genes (DEOSGSs). Three machine learning algorithms [least absolute shrinkage and selection operator
(LASSO), support vector machine-recursive feature elimination (SVM-RFE), random forest] were
applied to screen for robust diagnostic markers. Immune cell infiltration was analyzed using Cell-type
Identification By Estimating Relative Subsets Of RNA Transcripts (CIBERSORT). Putative therapeutic
agents were identified through the Drug Signatures Database (DSigDB) and further assessed via
molecular docking and molecular dynamics (MD) simulations. The top candidate genes were validated
in a cyclophosphamide-induced rat model of IC via reverse transcription quantitative real-time
polymerase chain reaction (RT-gPCR) and western blotting. The authors identified 58 DEOSGs in IC.
Three machine learning methods consistently pinpointed SI00A8 and TLR2 as key diagnostic genes. A
nomogram model incorporating these genes showed high diagnostic accuracy [area under the receiver
operating characteristic curve (AUC) >0.9]. Immune profiling revealed significant correlations
between S100A8/TLR2 expression and specific CD4* T cell subsets. In the IC rat model, both messenger
RNA (mRNA) and protein levels of SI00A8 and TLR2 were significantly upregulated. Drug repurposing
analysis nominated simvastatin as a potential therapeutic agent modulating the TLR2 pathway.

The S100A8/TLR2 axis represents a promising therapeutic target, with simvastatin highlighted as a
potential repurposing candidate, offering new strategies for precise diagnosis and mechanism-based
treatment of IC.

A FLUORESCENT INHIBITORY PEPTIDE IDENTIFIES A6B4 NACHR DISTRIBUTION IN THE RAT URINARY
TRACT.

Ma T, Xu C, Li S, Hu S, Ding K, Yu J, Wei P, Zhangsun D, Zhu X, Luo S. Anal Chem. 2026 Jun
30;98(25):18527-18537. doi: 10.1021/acs.analchem.6¢c00715. Epub 2026 Jun 22. PMID: 42324905.
a6B4 nicotinic acetylcholine receptors (nAChRs) represent potential therapeutic targets for pain
management; however, studies on the distribution and function of these receptors have been
constrained by the scarcity of pharmacological tools. An analogue of a-conotoxin (a-CTx) LvIC
from Conus lividus, [D1G, A14Q]LvIC, selectively inhibits heterologous rat a6/a3p4 nAChRs (where
a6/a3 denotes the chimeric subunit) and represents a promising pharmacological tool. However, its
limited stability may restrict further applications. Rational design based on the [D1G, A14Q]LvIC
analogue led to the identification of a key mutant, [d-Lys'!]LvIC, with a half-maximal inhibitory
concentration (ICso) of 8.2 nM. The mutant retained the desired activity and substantial selectivity for
11 other nAChR subtypes while demonstrating superior stability in rat serum. Based on these
favourable properties, the authors from China conjugated the analogue to a BODIPY-FL (BDP)
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fluorophore to obtain a high-fidelity fluorescent probe, enabling the investigation of a6f4 nAChRs
tissue distribution in rats. The fluorescent probe, [d-Lys'*]LvIC-BDP, was preliminarily applied to detect
a reduction in a6B4 nAChRs expression in a cyclophosphamide (CYP)-induced rat model of interstitial
cystitis/bladder pain syndrome (IC/BPS). The development of this fluorescent probe provides an ideal
tool for investigating the tissue distribution and functional characterization of a6pf4 nAChRs.

FERROPTOSIS AND INTERSTITIAL CYSTITIS: A SYSTEMATIC REVIEW OF PRECLINICAL EVIDENCE AND
MOLECULAR MECHANISMS.

Grigoryan B, Kasyan V, Baboudjian M, Plekhanova O, Pushkar D. Int Urol Nephrol. 2026 Apr 18. doi:
10.1007/511255-026-05144-x. Epub ahead of print. PMID: 41999537.

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic inflammatory bladder disorder with a
poorly understood etiology and limited therapeutic options. Ferroptosis, an iron-dependent form of
regulated cell death driven by lipid peroxidation, has recently been implicated in bladder epithelial
damage, suggesting a potential role in IC/BPS pathogenesis. The purpose of this study from Russia was
to systematically review available preclinical studies examining the potential role of ferroptosis in
experimental models relevant to interstitial cystitis, with a focus on molecular mechanisms and
ferroptosis-related biomarkers. This systematic review was conducted in accordance with the PRISMA
2020 guidelines. A structured PICO framework was used to identify eligible preclinical studies that
evaluated ferroptosis in animal models or ex vivo systems mimicking interstitial cystitis. Data were
extracted regarding ferroptosis markers, signalling pathways, and therapeutic interventions. Four
preclinical studies were included, involving rodent models of cyclophosphamide- and LPS-induced
cystitis, cystitis glandularis, and one study incorporating human bladder biopsies. Across all studies,
ferroptosis was consistently associated with bladder injury, characterized by decreased expression of
GPX4 and SLC7A11, elevated malondialdehyde (MDA), and increased lipid ROS. Key regulatory
pathways involved included Wnt/B-catenin, NF-kB, and Nrf2. Ferroptosis inhibitors such as
dexrazoxane, hydrogen sulfide donors, dietary restriction, and pachymic acid attenuated bladder
damage by restoring redox homeostasis. None of the studies evaluated pain-related outcomes or
functional bladder parameters, which limits the translational interpretation of findings in the context
of IC/BPS symptomatology. his systematic review highlights ferroptosis as a compelling mechanistic
link between chronic inflammation and urothelial injury in interstitial cystitis/bladder pain syndrome.
Targeting ferroptosis may offer a novel disease-modifying strategy in a condition where current
treatments remain largely symptomatic. Future translation into clinical settings could involve
biomarker-guided phenotyping and intravesical delivery of ferroptosis-modulating agents to achieve
localized and pathogenesis-based therapy. However, given the limited number of studies and the lack
of human validation, these findings should be considered preliminary and hypothesis-generating.

INTEGRATED SINGLE-CELL AND SPATIAL TRANSCRIPTOMICS REVEAL STROMAL-IMMUNE-VASCULAR
CROSSTALK IN PATIENTS WITH INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME.

Jee B, Kim I, Lee C, Kim YJ, Park K, Sung JH, Hwang I, Kim IS, Lee KS, Ko KJ, Kang M. Exp Mol Med. 2026
Jul 3. doi: 10.1038/512276-026-01768-2. Epub ahead of print. PMID: 42399658.

Open Access

Interstitial cystitis/bladder pain syndrome (IC/BPS) is characterized by complex cellular heterogeneity
and inflammatory dysfunction in the bladder. However, the molecular pathogenesis of IC/BPS remains
poorly understood, and few studies have provided comprehensive analyses. To elucidate the
mechanisms underlying disease pathology, the authors from South Korea performed integrated
single-cell and spatial transcriptomic analyses of human bladder tissue. Comprehensive single-cell
multi-omics analyses have identified disease-specific alterations across multiple cell types. T helper 17
cells were significantly expanded in Hunner lesions and activated autoimmune and pro-inflammatory
signalling pathways, suggesting a critical role in disease progression. Endothelial cells (ECs) shift from
homeostatic (EC2) to pro-angiogenic inflammatory phenotypes (EC3), contributing to vascular
remodelling. In the monocyte-macrophage lineage, they identified macrophage 2 cells with pro-
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angiogenic features that engaged in vascular endothelial growth factor-mediated and tumour necrosis
factor-mediated interactions that promoted pathological angiogenesis. Smooth muscle cells (SMCs)
display notable phenotypic plasticity, transitioning from a contractile to a synthetic state in IC/BPS
tissues. Additionally, spatial transcriptomic analysis revealed upregulation of the EDN1-EDNRA/EDNRB
signalling axis, suggesting a role for SMCs in bladder hypercontractility. Fibroblasts have emerged as
key mediators of nociceptive signalling, with specific subpopulations enriched in neurotrophin-related
pathways (for example, NTF3-NTRK2/NTRK3 and NGF-SORT1) and showing active crosstalk with SMCs,
potentially contributing to the development of chronic pain. Collectively, these findings delineate a
complex stromal-immune-vascular network underlying the pathological remodelling and pain
characteristics of IC/BPS. This study identified novel cellular players and intercellular signalling
pathways that may be promising targets for therapeutic interventions.

MUCOADHESIVE PEPTIDE-CATALASE SELF-ASSEMBLED NANO-FORMULATION FOR EFFECTIVE
TREATMENT OF MUCOSAL INFLAMMATORY DISEASES.

LiX, Ma Y, He D, Huang Y, Jiang Y, Zhao H, Ge S, Zhao R, Yuan H, Jiang W, Zhu W, Liu K, Zhang H, Liu Z.
Adv Sci (Weinh). 2026 Jul 2:e76390. doi: 10.1002/advs.76390. Epub ahead of print. PMID: 42389877;
PMCID: PMC13337007.

Open Access

Mucosa, a vital interface between the body and external environment, often suffers from reactive
oxygen burden within its microenvironment, leading to various mucosal inflammatory diseases. Drug
delivery directly to inflamed mucosal regions offers a promising therapeutic approach, yet efficacy is
compromised by inherent physiological clearance mechanisms. In this study from China, Li et al
developed a covalent mucoadhesive nano-antioxidant self-assembled by a cysteine-modified short
peptide (CRsLio) and catalase (CAT) for the treatment of mucosal inflammatory diseases. The obtained
CRsL1o@CAT nanocomplexes with a cysteine-decorated surface enable robust muco-adhesion by
forming dynamic disulfide bonds with mucin-rich mucosa, leading to significantly enhanced CAT
retention. Upon intravesical instillation, CRsL;0@CAT with improved urine-resistant bladder retention,
could be used to treat hard-to-manage interstitial cystitis/bladder pain syndrome (IC/BPS). Notably,
intravesically administered CRsL1o@CAT effectively eliminated excessive reactive oxygen species (ROS)
in the bladder mucosa, thereby inhibiting pro-inflammatory responses, restoring urothelial integrity,
and alleviating pain and voiding dysfunction, demonstrating significantly better analgesic effects and
superior functional improvement than clinically used intravesical agents. Additionally, inhalation of
the mucoadhesive CRsLio@CAT nano-antioxidant also showed enhanced pulmonary retention to
effectively mitigate ROS-associated inflammation in treating acute lung injury (ALl). This
mucoadhesive CRsL1o@CAT nano-antioxidant represents an effective therapeutic strategy to manage
different mucosal inflammatory diseases, holding great promise for clinical translation.

REDOX IMBALANCE AND NOS-DEPENDENT MODULATION OF SUPEROXIDE IN THE BLADDER
MUCOSA OF WOMEN WITH IC/BPS: A PRELIMINARY STUDY.

de Oliveira MG, Antunes E, Passos GR, Brito LGO, D'Ancona CAL, Monica FZ. J Cell Mol Med. 2026
Jun;30(11):e71245. doi: 10.1111/jcmm.71245. PMID: 42277589; PMCID: PM(C13259972.

Open Access

Interstitial Cystitis/Bladder Pain Syndrome (IC/BPS) is a chronic condition characterized by
bladder/pelvic pain and urinary symptoms, with poorly defined mechanisms and no reliable
biomarkers. Oxidative stress, particularly reactive oxygen species (ROS), has been implicated in its
pathophysiology, but direct human evidence remains scarce. Here, the authors from Brazil evaluated
ROS- and nitric oxide (NO)-related pathways in bladder mucosa from women with IC/BPS (n = 5) and
controls (n = 7). Gene expression of NO-cGMP components, NADPH oxidases (NOX1-5), and
antioxidant enzymes was assessed by gPCR. Baseline NO and superoxide ( O-2 ) levels were quantified
using histochemical assays, and the effects of pharmacological inhibitors of NOS, iNOS and NOX
enzymes were examined. IC/BPS samples displayed increased expression of PDESA (3.1-fold) and
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p47phox (1.6-fold), along with reduced SOD1 expression (0.39-fold), consistent with an oxidative
imbalance. Although baseline O-2 did not differ between groups, NOS inhibition with L-NAME
markedly reduced O-2 generation, with a greater effect in IC/BPS tissue (85% reduction). Conversely,
selective iNOS inhibition (1400 W) increased O-2 levels in IC/BPS biopsies. These findings suggest
altered NOS-dependent redox regulation in the IC/BPS mucosa. Despite the limited sample size
inherent to human biopsy studies, these results provide preliminary evidence of redox dysregulation
in IC/BPS mucosa and highlight O-2 as a relevant mediator. They support further investigation into
therapeutic strategies targeting NOS redox balance and cGMP signalling.

LOW-ENERGY SHOCKWAVE THERAPY FOR INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME FROM
BENCH TO CLINIC.

Tsai CH, Shen YC, Wang HJ, Lee WC, Kao CY, Chuang YC. Int J Urol. 2026 May;33 Suppl 1:e70417. doi:
10.1111/iju.70417. PMID: 42303410.

Open Access

There is no effective and durable treatment for patients with interstitial cystitis/bladder pain
syndrome (IC/BPS). There is thus an urgent medical need to develop a novel treatment for it. Low-
energy shockwave (LESW) therapy, a nondrug treatment, is known to exert anti-inflammatory, pain-
reducing, and tissue-regenerating effects. LESW therapy has been widely used in orthopedics, sports
medicine, and urology, with a high safety profile. Previous animal studies on a rat model of interstitial
cystitis revealed that LESW therapy can reduce bladder inflammation and pain, while also facilitating
tissue regeneration. In addition, LESW therapy can temporarily increase mucosal permeability and
enhance the efficacy of intravesical drug delivery. Clinical trials of LESW therapy on IC/BPS have also
demonstrated that it has therapeutic effects in terms of pain control and amelioration of IC/BPS
symptoms without side effects. This review from Taiwan explores the potential of LESW therapy as a
novel modality for treating IC/BPS from the bench to the clinic.

SACRAL NEUROMODULATION TEST-PHASE SUCCESS IN BLADDER PAIN SYNDROME: SYSTEMATIC
REVIEW AND META-ANALYSIS.

Yadav S, Sharma A, Yadav A, Jha P, Bais SS, Trakroo S.Int Urogynecol J. 2026 Jun 29. doi:
10.1007/s00192-026-06741-1. Epub ahead of print. PMID: 42370978.

Progression from sacral neuromodulation (SNM) test stimulation (stage 1) to permanent implantation
(stage 2) is a key decision in refractory interstitial cystitis/bladder pain syndrome (IC/BPS), but
conversion rates and comparisons between percutaneous nerve evaluation (PNE) and staged tined-
lead testing remain inconsistent. The primary objective of this systematic review and meta-analysis
from India is to estimate stage 1-to -stage 2 SNM conversion in adults with refractory IC/BPS. The
authors registered the protocol with Prospective Register of Systematic Reviews (CRD420261286234)
and conducted a Preferred Reporting Items for Systematic Reviews and Meta-Analyses-guided
MEDLINE, Embase, and Web of Science review. Eligible studies included adult IC/BPS cohorts
undergoing SNM test stimulation by PNE or staged tined quadripolar lead trials. Random-effects meta-
analysis of proportions was performed, with subgroup analysis by test strategy and exploratory meta-
regression by data source in staged studies. Seventeen studies contributed 24 cohorts (11 PNE-only,
11 staged-only, 2 mixed). Across 1087 test-phase patients, pooled conversion was 64% (95%
confidence interval [CI] 55-72; I> = 72.6%). Non-mixed cohort conversion was 53% for PNE (95% Cl 46-
59) and 75% for staged trials (95% Cl 60-86), with significant subgroup differences (p = 0.0058). Clinical
staged cohorts converted more often than administrative/claims cohorts (79.1% vs 44.6%);
administrative data source was associated with lower progression odds (odds ratio 0.21, 95% Cl 0.07-
0.65; p = 0.0153). Approximately two-thirds of patients with refractory IC/BPS progressed from SNM
test stimulation to permanent implantation. Staged tined-lead cohorts showed higher conversion than
historical conventional PNE cohorts. Standardized success criteria and prospective, phenotype- and
sex-stratified studies are needed to optimize trial strategy selection.
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RATIONALE FOR THE USE OF 8-AMINOGUANINE FOR THE MANAGEMENT OF CYSTITIS.

Birder LA, Stern JNH, Moldwin R, Jackson EK. Int J Urol. 2026 May;33 Suppl! 1(Suppl! 1):e70418. doi:
10.1111/iju.70418. PMID: 42303425; PMCID: PM(C132718489.

Open Access

Bladder pain and associated lower urinary tract symptoms (LUTSs) are hallmark features of interstitial
cystitis/bladder pain syndrome (IC/BPS) and hemorrhagic cystitis (HC). IC/BPS is characterized by
bladder-based pain and irritative bladder symptoms, with or without gross inflammatory changes
(Hunner lesions) in the bladder wall, and the absence of well-described causes such as infection or
neoplastic disease. The clinical features of HC are similar to IC/BPS, but in this instance, they are always
associated with visible inflammatory disease with known etiologies such as infection or a complication
of radiation and/or chemotherapy. While progress has been made in defining the spinal circuits that
gate pain signals emanating from the pelvic viscera, lack of a clear understanding of the mechanisms
leading to cystitis-induced visceral pain and lack of validated therapeutic targets for cystitis are a
source of frustration for clinicians treating conditions such as IC/BPS and HC and their patients. This
review from the USA focuses on an emerging therapy for cystitis, namely 8-aminoguanine (8-AG),
which inhibits the enzyme purine nucleoside phosphorylase (PNPase). PNPase is important for
metabolism of "tissue-protective" purine metabolites into "tissue-damaging" purines that generate
free radicals. IC/BPS patients without and with Hunner lesions exhibit a dysregulation of purine
metabolism, with elevated levels of urotoxic purine metabolites compared to healthy controls.
Rodents treated with cyclophosphamide are a standard animal model for cystitis and exhibit multiple
abnormalities, including increased urinary frequency, neural mechanosensitivity, suppression of pain-
reducing purines, and increased urothelial inflammation/damage. Orally administered 8-AG prevents
all observed histological, structural, biochemical, and physiological abnormalities in
cyclophosphamide-induced cystitis. These findings demonstrate that 8-AG holds promise for reducing
pain and preventing bladder damage for patients with cystitis-associated pain and LUTS.

THE EFFECT OF SAMBUCUS NIGRA EXTRACT IN THE TREATMENT OF INTERSTITIAL CYSTITIS.

Kol A, Giinizi H, Giinizi OC. Can J Urol. 2026 Jun 26;33(3):675-684. doi: 10.32604/cju.2025.070231.
PMID: 42415588.

Open Access

Sambucus nigra (SN) has been found to exhibit strong antioxidant properties and anti-inflammatory
effects. In this study from Tiirkiye, Kol et al aimed to investigate the therapeutic effects of Sambucus
nigra extracts (SNe) in interstitial cystitis, a condition in which inflammation plays a significant role in
its pathophysiology. Thirty Wistar albino adult female rats were used in this study. All rats were housed
at an average room temperature of 23°C, with a 12-h light/dark cycle, and had ad libitum access to
food. The rats were divided into three groups: Group 1 (n = 10): Control (sham) group, Group 2 (n =
10): Interstitial cystitis group, and Group 3 (n = 10): Treatment group. Rats in Group 3 were
administered oral Sambucus nigra extract at a dose of 0.040 g/kg every other day for a total of 8
weeks. Bladder tissues were examined both histologically and immunohistochemically, with a focus
on mast cells and the presence of Interleukin-6 (IL-6), Interleukin-8 (IL-8), Vascular Endothelial Growth
Factor (VEGF), and Tumor Necrosis Factor-a (TNF-a). The findings of chronic inflammation were
striking in the bladder sections of the interstitial cystitis group. In the treatment group, regenerating
transitional epithelium, a compact appearance in the lamina propria, and a decrease in inflammatory
cells and mast cells were observed. While significant improvements were noted in IL-8, TNF-a, and
mast cell counts, there was a reduction in IL-6 and VEGF levels, although this reduction was not
statistically significant. It was concluded that Sambucus nigra, significantly reduces TNF-a, Mast cell,
VEGF, IL-6, and IL-8 levels in interstitial cystitis (IC) bladder tissue. It provides recovery in damaged
bladder epithelium, smooth muscle, and basal membrane. SN attracts attention as an important agent
due to its effects in the treatment of IC.
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INTRAVESICAL HA/EGF SALVAGE THERAPY FOR HYALURONIC ACID-REFRACTORY INTERSTITIAL
CYSTITIS/BLADDER PAIN SYNDROME: A SMALL RETROSPECTIVE PILOT CASE SERIES.

Huang WC, Yang JM. Int Urogynecol J. 2026 Jul 8. doi: 10.1007/s00192-026-06793-3. Epub ahead of
print. PMID: 42417871.

Some patients with interstitial cystitis/bladder pain syndrome (IC/BPS) remain symptomatic despite
prolonged intravesical hyaluronic acid (HA). The authors from Taiwan report a small retrospective pilot
case series evaluating HA plus epidermal growth factor (HA/EGF) as salvage therapy in selected HA-
refractory patients. HA nonresponders were identified from a multicenter routine-care IC/BPS
program. Nonresponse was defined as Global Response Assessment (GRA) < +2 after at least 2 years
of HA instillation. Patients electing HA/EGF received eight instillations over 6 months. Outcomes
included pain visual analog scale (Pain-VAS), diary variables, Interstitial Cystitis Symptom
Index/Problem Index (ICSI/ICPI), GRA, European Society for the Study of Interstitial Cystitis (ESSIC)
grade, cystoscopic bladder capacity, and early treatment intolerance. Within-patient changes were
analyzed using paired tests. Composite salvage success required = 50% Pain-VAS reduction, > 50-mL
functional bladder capacity increase, and = 50% nocturia reduction. Twelve women initiated HA/EGF
and 11 completed 6 months. Pain-VAS decreased by 6.7 + 1.8 points and functional bladder capacity
increased by 106 + 41 mL (both p < 0.001). Daytime frequency and nocturia decreased by 5.6 and 3.1
episodes (both p < 0.01), and ICSI/ICPl improved (both p < 0.001). Cystoscopic improvement occurred
in 8/11 (73%), and composite salvage success in 9/11 (82%). Severe early dysuria occurred in 2/12,
with one patient discontinuing treatment. No serious procedure-related adverse events were
recorded. It was concluded that HA/EGF was associated with clinical, voiding, and cystoscopic
improvements and acceptable short-term tolerability in selected HA-refractory IC/BPS patients. These
preliminary findings are hypothesis-generating and require prospective controlled validation.

COMBINED PERIPHERAL CANNABINOID CB1 AND CB2 RECEPTOR ACTIVATION ABOLISHES CYSTITIS-
INDUCED BLADDER HYPERALGESIA.

Ramsay S, Hibberd TJ, Spencer NJ, Zagorodnyuk VP. Auton Neurosci. 2026 Aug;266:103444. doi:
10.1016/j.autneu.2026.103444. Epub 2026 May 27. PMID: 42247877.

Open Access

Cannabinoid agonists may ameliorate bladder pain associated with interstitial cystitis/bladder pain
syndrome. Visceromotor responses (VMRs) to bladder distension were recorded in urethane-
anesthetised control and protamine/zymosan-treated guinea pigs. The peripherally restricted
preferential CB1 receptor agonist PrNMI and the selective CB2 receptor agonist 4Q3C each reduced
cystitis-induced enhancement of VMRs at high intravesical pressures. Co-activation of CB1 and CB2
receptors abolished cystitis-induced bladder hyperalgesia. These findings from Australia indicate that
simultaneous targeting of peripheral CB1 and CB2 receptors may provide clinically meaningful benefits
for the treatment of bladder pain associated with cystitis.

EFFICACY AND SAFETY OF OPTICAL NAVIGATION SYSTEM VERSUS CONVENTIONAL FLUOROSCOPY
IN SACRAL NEUROMODULATION ELECTRODE IMPLANTATION: A PROSPECTIVE RANDOMIZED
CONTROLLED TRIAL.

Zigin Z, Xin S, Yinjun G, Tingting L, Weilin F, Jin H, Jianwei LV. BMC Urol. 2026 Jun 4. doi:
10.1186/512894-026-02198-y. Epub ahead of print. PMID: 42243833.

Open Access

Precise Stage | electrode implantation is critical for the success of sacral neuromodulation (SNM);
however, conventional fluoroscopy-guided puncture is limited by reliance on bony landmarks and
significant radiation exposure. This study from China evaluated the clinical value of an optical
navigation system (ONS) combined with multimodal image fusion for SNM electrode implantation. A
prospective, single-blind, randomized controlled trial was conducted between March 2024 and June
2025. Eighty patients with refractory lower urinary tract dysfunction (including neurogenic bladder,
overactive bladder, and interstitial cystitis/bladder pain syndrome) undergoing SNM were randomly
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assigned (1:1) to receive either ONS-assisted puncture (experimental group, n = 40) or conventional
X-ray guidance (control group, n = 40). The primary outcome was the conversion rate to Stage Il
permanent implantation. Secondary outcomes included the number of puncture attempts, puncture
time, total operative time, radiation dose, minimum effective voltage, and perioperative
complications. Baseline characteristics were comparable between groups. The Stage Il conversion rate
was significantly higher in the ONS group than in the control group (87.5% vs. 62.5%, P < 0.05). Patients
in the ONS group required fewer median puncture attempts [2.0 (2.0, 2.2) vs. 5.0 (4.0, 7.0), P < 0.01]
and shorter puncture time [7.5 (5.8, 10.2) min vs. 16.0 (12.0, 25.0) min, P < 0.01]. Intraoperative
radiation exposure was substantially reduced in the ONS group [145.5 (108.4, 202.3) mGy vs. 473.3
(354.5, 635.2) mGy, P < 0.01]. Furthermore, the minimum effective voltage was significantly lower in
the ONS group [1.8 (1.8, 2.5) V vs. 2.8 (1.8, 3.0) V, P = 0.010], suggesting superior electrode-neural
positioning accuracy. No surgical complications occurred in either group. ONS combined with
multimodal image fusion significantly improves the precision of SNM electrode implantation, reduces
surgical trauma and radiation exposure, and increases Stage Il conversion rates. This technique
demonstrates stable clinical efficacy across various etiologies of refractory lower urinary tract
dysfunction and represents a valuable navigation tool warranting broader clinical adoption.

MICROGLIA MEDIATE SEX-DEPENDENT MEMORY DEFICITS IN PELVIC PAIN.

Rahman-Enyart A, Jmii H, Ghura S, Yaggie RE, Schaeffer Al, Klumpp DJ. Am J Physiol Regul Integr Comp
Physiol. 2026 Jul 1;331(1):R65-R74. doi: 10.1152/ajpregu.00080.2026. Epub 2026 Jun 3. PMID:
42233547.

Open Access

Chronic pain is associated with memory deficits clinically and in animal models. Similarly, interstitial
cystitis/bladder pain syndrome (IC/BPS) afflicts patients with severe chronic pelvic pain and urinary
dysfunction as well as cognitive effects, including anxiety/depression and patient-reported memory
deficits. In a genetic model of IC/BPS, mice deficient for the lipase acyloxyacyl hydrolase (AOAH) mimic
key symptoms, including rodent correlates of chronic pelvic pain and anxiety/depression. Recently,
the authors from the USA observed that pelvic pain of female AOAH-deficient mice is associated with
microglial activation in the prefrontal cortex and paraventricular nucleus, and pain is dependent upon
microglia. Because chronic pain is associated with memory deficits and microglia support learning and
memory, they hypothesized that chronic pelvic pain is associated with memory deficits in IC/BPS
models. In the hippocampus, they observed microglia in the dentate gyrus of AOAH-deficient females
that exhibited a hyper-ramified morphology with increased branching, number of endpoints, and
process length. In contrast, dentate gyrus microglia of AOAH-deficient males had an amoeboid
morphology. Using specific memory tests, female AOAH-deficient mice exhibited deficits in both
spatial and recognition memory relative to wild-type controls, whereas males had a modest
phenotype. Depleting microglia pharmacologically with an antagonist of colony-stimulating factor-1
receptor resolved the deficit in recognition memory but did not improve spatial memory in females
and had no significant effect in males. Overall, these data suggest a role for microglial modulation of
cognitive function in pelvic pain that is sex-specific and thus identify a potential target for treating
cognitive symptoms in female patients. Interstitial cystitis/bladder pain syndrome (IC/BPS) afflicts
patients with debilitating pelvic pain, voiding dysfunction, and cognitive deficits, but effective
therapies are lacking. Using acyloxyacyl hydrolase-deficient mice as a genetic model of IC/BPS, they
previously showed that microglia mediate pelvic pain and now show that microglia mediate sex-
specific memory deficits. These findings identify microglia as potential therapeutic targets for pain and
cognitive dysfunction in IC/BPS.

ROS-RESPONSIVE NANODISCS FOR STING-NF-KB PATHWAY INHIBITION AND
GLYCOSAMINOGLYCAN LAYER RESTORATION IN INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME
THERAPY.
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Zhang P, Tan R, Huang C, Guan W, Jiang G, Liang C, Jiang C, Zhang J, Xu Y, Zhang L. J Control Release.
2026 Jun 10;394:114907. doi: 10.1016/j.jconrel.2026.114907. Epub 2026 Apr 5. PMID: 41946435.
Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic, refractory bladder disorder
characterized by urothelial barrier disruption, chronic inflammation, and oxidative stress. Generally,
the deficiency of the glycosaminoglycan (GAG) layer constitutes a core pathological feature of IC/BPS.
Although bladder instillation with chondroitin sulfate (CS), a sulfated polysaccharide and a member of
the GAG family, has been employed as a conventional replenishment therapy, the clinical efficacy
remains limited. This is primarily attributed to its poor mucosal adhesion and retention, rapid
clearance due to urinary washout, and accelerated degradation in the highly reactive oxygen species
(ROS)-rich bladder microenvironment. Of note, accumulated ROS not only triggers the mitochondrial
dysfunction-mediated STING-NF-kB pro-inflammatory pathway but also directly damages the GAG
layer, thereby perpetuating an "oxidative damage-repair repression" cycle. Herein, Zhang and
colleagues from China have engineered a novel two-dimensional multifunctional nanodisc platform
by loading CS onto vanadium carbide (V,C) MXene, followed by surface modification with polyvinyl
alcohol (PVA), to construct V,C MXene-CS@PVA (VMCP), which demonstrates superior bladder
mucosal adhesion, overcoming the limited retention time of conventional formulations. In addition,
VMCP has been designed for ROS-responsive, on-demand release of CS at sites of oxidative damage.
The intrinsic superoxide dismutase (SOD)/catalase (CAT)-mimetic activity of the V,C MXene core
scavenges excessive ROS and alleviates mitochondrial dysfunction, creating a protective antioxidant
microenvironment for the released CS. This comprehensive approach enables VMCP to exogenously
restore the GAG layer while suppressing the pro-inflammatory STING-NF-kB signalling pathway.
Collectively, VMCP nanoplatform synergistically integrates enhanced mucosal adhesion, reduced
oxidative stress, and GAG layer reconstruction, proposing a novel therapeutic strategy for IC/BPS
management.

BIOMATERIALS AND NANOMEDICINE FOR MUCOSAL REPAIR AND INFLAMMATION CONTROL IN
INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME: AN EXTENSIVE REVIEW.

Yang X, Pan Y, Tian W, Li R, Wang Y, Wang M, Yin Z, Zhang Y. Int J Nanomedicine. 2026 Jul
15;21:617670. doi: 10.2147/1JN.S617670. PMID: 42473557; PMCID: PMC13380952.

Interstitial cystitis (IC), also known as bladder pain syndrome (BPS), is a chronic and devastating
urologic disease. Its characteristics include the damage to the barrier function of bladder mucosa,
inflammation related to nerve activity and chronic pelvic pain. Traditional treatments often only
alleviate symptoms and cannot fundamentally treat this disease. This has inspired to seek new
opportunities and strategies to use biomaterials and nanomedicine to reverse tissue damage and pain
in patients with this disease. In this review, the authors from China comprehensively summarized the
latest advances in innovative strategies for bladder mucosal repair and inflammation modulation. This
includes glycosaminoglycan mimetics, nanomaterial-based drug delivery systems, stem cells and
exosome-based nanomedicine, platelet-rich plasma, and other emerging nanomaterial-related
therapeutic approaches. Moreover, they also explored their potential mechanisms of action, valuable
results from preclinical and clinical studies, current challenges, and future possibilities for clinical
applications. This review may promote the prospect of targeted multifunctional strategies to improve
the clinical treatment of IC/BPS.

TRANSURETHRAL INJECTION OF AUTOLOGOUS MICRONIZED ADIPOSE TISSUE FOR REFRACTORY
INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME: A RETROSPECTIVE PILOT STUDY.
BIOMEDICINES.

Cervigni M, Antonioni A, Sequi MB, Fuschi A, Salhi YA, Valenzi FM, Suraci PP, Carbone A, Pastore AL.
2026 May 15;14(5):1119. doi: 10.3390/biomedicines14051119. PMID: 42193444; PMCID:
PM(C13204503.

Open Access
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Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic condition characterized by pelvic pain,
urinary symptoms, and reduced quality of life, with limited effective treatment options. Regenerative
approaches using adipose-derived mesenchymal stromal cells (MSCs) have shown promising
preclinical results. This study from Italy aimed to evaluate the feasibility, safety, and preliminary
efficacy of transurethral implantation of autologous micronized adipose tissue (MAT) in patients with
refractory IC/BPS. The authors conducted a single-centre retrospective observational pilot study
including 20 patients with refractory IC/BPS treated between April and October 2024. Adipose tissue
was harvested via liposuction and mechanically processed using a closed system (Matrigen device) to
obtain minimally manipulated micronized adipose tissue. The product was injected transurethrally
into the bladder submucosa. Patients were evaluated at baseline and at 1, 3, and 6 months using
validated questionnaires (ICSI/ICPI, SF-36, MOS Sexual Function), verbal rating scale (VRS) for pain and
urgency, urodynamic parameters, and cystoscopic findings. Changes over time were assessed using
paired non-parametric tests. At 6 months, 65% of patients met responder criteria, defined as 250%
improvement in pain and/or urgency or a positive global response. Significant improvements were
observed in IC Problem Index, SF-36, MOS scores, and VRS urgency, while VRS pain improved
significantly at 6 months. Urodynamic parameters showed increased bladder capacity (median 275 to
325 mL, p < 0.001) and reduced post-void residual volume (80 to 40 mL, p < 0.001). Cystoscopic
findings demonstrated improvement in bladder mucosal appearance. The procedure was well
tolerated, with no serious adverse events or immunological complications observed. In this
exploratory pilot study, transurethral implantation of autologous micronized adipose tissue was
associated with improvements in symptoms, bladder function, and cystoscopic findings in patients
with refractory IC/BPS. These results support the feasibility and potential role of minimally
manipulated adipose-derived therapies in this setting. Given the small sample size and absence of a
control group, findings should be considered exploratory. Larger controlled studies are warranted to
confirm efficacy and evaluate long-term outcomes.

BLADDER TO BREAST MILK-DMSO TREATMENT OF INTERSTITIAL CYSTITIS.

Yamada E, Speck E, Datta P. Breastfeed Med. 2026 Aug;21(8):452-454. doi:
10.1177/15568253261454248. Epub 2026 May 23. PMID: 42175747.

This study from the USA aimed to be the first to quantify dimethyl sulfoxide (DMSQO) concentrations
in human milk after the maternal dosing and estimate the relative infant dose (RID) to assess potential
safety concerns. Human milk samples were obtained at different time points after the mother had
received one Rimso-50 treatment. The concentrations of DMSO were then quantified at each time
interval by a liquid chromatography-mass spectrometry. The maximum concentration (Cmax) was
observed to be 34.5 pg/mL at hour 5 post-treatment. The RID was calculated to be 0.45%, while the
estimated infant dose was found to be 2 mg/kg/day. The findings of the study demonstrate that
DMSQ's transfer into human milk is minimal. Additionally, the study provides the first quantification
of DMSO in human milk.

PHYSIOTHERAPEUTIC MANAGEMENT OF PAINFUL BLADDER SYNDROME/INTERSTITIAL CYSTITIS: A
SYSTEMATIC REVIEW OF THE LITERATURE.

Yazici ilhan H, Atabey Gerlegiz EN, Ozgiil S. Int Urogynecol J. 2026 May 20. doi: 10.1007/500192-026-
06696-3. Epub ahead of print. PMID: 42159729.

Painful bladder syndrome/interstitial cystitis (PBS/IC) is a chronic pelvic pain condition with unclear
etiology that significantly affects quality of life. Although physiotherapeutic interventions are
considered low-risk conservative options and may be incorporated into multimodal management in
selected patients, evidence regarding their effectiveness remains limited. This review from Turkey
aimed to evaluate the effects of physiotherapy on pain and urinary symptoms in PBS/IC. A
comprehensive search was conducted in PubMed and Web of Science up to August 2025 without
language restrictions. Titles and abstracts were screened using the Rayyan Al. Risk of bias was assessed
with RoB-2 and ROBINS-I tools, and the quality of evidence was rated using GRADE criteria. Given the
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heterogeneity of the included studies, a narrative synthesis was conducted. Fourteen studies involving
609 participants were included-eight randomized controlled trials and six prospective single-arm
studies. Common interventions included electrotherapy techniques such as extracorporeal shock
wave therapy (ESWT), posterior tibial nerve stimulation (PTNS), and transcutaneous electrical nerve
stimulation (TENS), along with manual therapies like myofascial release and Thiele massage. Most
studies reported short-term improvements in pain and urinary symptoms, though long-term results
were inconsistent. Many studies had significant methodological limitations and a high risk of bias.
Moderate-quality evidence suggests that ESWT may provide short-term pain relief, while low-quality
evidence indicates potential benefits from manual therapies, bladder training, and multimodal
approaches. Physiotherapeutic interventions may provide short-term symptom relief in PBS/IC.
However, given the limited quality of existing research, more rigorous, long-term randomized trials
are needed.

TARGETING CCR1-MEDIATED MACROPHAGE PHENOTYPIC SWITCHING TO ALLEVIATE BLADDER PAIN
AND URINARY DYSFUNCTION IN INTERSTITIAL CYSTITIS.

Luo R, Li W, Liu B, Huang J, Ding H, Zhang C, Li X, Wang Z, Liu Z, Zhou X, Chen J. Commun Biol. 2026
May 9;9(1):969. doi: 10.1038/542003-026-10232-w. PMID: 42103951; PMCID: PM(C13376765.

Open Access

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic inflammatory condition with limited
treatments. Although macrophages are implicated in its pathogenesis, the mechanisms driving their
phenotypic switching remain unclear. This study from China identifies CCR1's role in IC/BPS and
evaluates CCR1 inhibition as a therapeutic strategy. Integrated bulk and single-cell RNA sequencing
reveal enrichment of pro-inflammatory CCR1* macrophages in bladder tissue from patients with
IC/BPS. In a lipopolysaccharide-induced rat model, pharmacological inhibition of CCR1 suppresses M1
polarization, promotes M2 polarization, and improves pain thresholds, urinary symptoms as well as
bladder inflammation. Mechanistically, CCR1 knockdown enhances FOXO1 phosphorylation and
degradation, reduces its nuclear translocation, and activates PPARy signalling to promote M2
polarization. Analysis of clinical samples shows increased CCL7 levels in bladder tissue and urine, with
urinary levels correlating with symptom severity. These findings identify CCR1 as a candidate target
for further therapeutic evaluation in IC/BPS.

EFFECT OF INTRAVESICAL ADMINISTRATION OF STEROID ENEMAS ON AN EXPERIMENTAL
AUTOIMMUNE INTERSTITIAL CYSTITIS-LIKE MOUSE MODEL.

Sugaya K, Nishijima S, Kadekawa K, Ashitomi K, Matsumoto S. Neurourol Urodyn. 2026
Aug;45(6):1202-1209. doi: 10.1002/nau.70303. Epub 2026 May 7. PMID: 42098938; PMCID:
PM(C13387930.

Open Access

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic, non-bacterial cystitis presenting with
bladder pain, frequent urination, and Hunner's lesions. Current therapies, including dimethyl sulfoxide
(DMSO) instillation, provide temporary relief but often cause procedural pain. Sugaya et al from Japan
suggest that steroid enemas, used for ulcerative colitis and suitable for self-administration, may offer
a novel intravesical treatment option. An experimental autoimmune interstitial cystitis (EAIC) mouse
model was induced by immunization with bladder homogenate. Four weeks later, EAIC mice received
intravesical phosphate-buffered saline (PBS), 50% DMSO, or a steroid enema formulation containing
prednisolone phosphate (Predonema®). Controls received PBS. Outcomes included locomotor activity,
cystometry, histopathology, and bladder gene expression by RT-qPCR. EAIC mice showed increased
locomotor activity, shortened bladder contraction intervals, urothelial irregularity, and upregulated
inflammatory cytokines (IL-1B, IL-6), chemokines (CCL2, CXCL1, CXCL10), COX-2, NGF, VEGF-A,
vimentin, and uroplakin-2. DMSO transiently reduced locomotor activity, worsened epithelial
thickening, cellular infiltration, and decreased body weight. In contrast, steroid enema instillation
preserved urothelial architecture, reduced inflammation, suppressed gene upregulation, normalized
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bladder function, and alleviated hyperactivity without adverse effects. EAIC mice reproduce
pathological and functional features of IC/BPS. Intravesical steroid enema administration showed
superior anti-inflammatory and functional benefits compared with DMSO, without apparent tissue
damage or disease-associated hyperactivity. Although the effectiveness of steroid enemas might be
partially influenced by the effect of thickening agents used as enema additives, this approach could
represent a practical, patient-friendly therapy for IC/BPS, supporting further preclinical and clinical
evaluation.

COMPARATIVE EFFICACY OF TADALAFIL AND AMITRIPTYLINE IN FEMALE INTERSTITIAL
CYSTITIS/BLADDER PAIN SYNDROME: DOUBLE-BLIND RANDOMIZED TRIAL.

Makled NN, Makled MN, Helmy TE, El-Kenawy MR, El-Hefnawy AS. Int Urogynecol J. 2026 May 7. doi:
10.1007/500192-026-06536-4. Epub ahead of print. PMID: 42096062.

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic debilitating disorder of unclear etiology
that impairs quality of life; physically, emotionally, and sexually. Up till now, no standard effective
therapy has existed. Phosphodiesterase-5 inhibitors are vasodilatory and anti-inflammatory. Makled
et al from Egypt studied the efficacy and safety of tadalafil, amitriptyline, and their combination in
female IC/BPS patients. In this study, 132 female patients were randomized into three groups.
Assessments were performed at baseline and at 4, 8, and 12 weeks using voiding diary, uroflowmetry,
the visual analog scale (VAS), the Interstitial Cystitis Symptom Index (ICSI), and the Interstitial Cystitis
Problem Index (ICPI). Global Response Assessment (GRA) and correlations between VAS and voided
volume were analyzed at the end. Statistical analysis was performed using the Kruskal-Wallis test.
Tadalafil and combination improved daytime voids more than amitriptyline (tadalafil vs amitriptyline
p = 0.0005, amitriptyline vs combination p < 0.0001, tadalafil vs combination p = 0.0009). Night-time
voids improved notably in tadalafil and combination vs amitriptyline (p < 0.0001). Maximum urinary
flow rate (Qmax) increased in combination and tadalafil vs amitriptyline (p = 0.0004) and (p = 0.0294)
respectively. Voided volume was higher in combination vs amitriptyline (p = 0.0041). ICSI, ICPI, and
VAS scores decreased in all groups (p < 0.0001). Ninety-two patients achieved a GRA score of 7. VAS
correlated with voided volume in the tadalafil group (r = -0.60). Amenorrhea was the most bothering
adverse event among the patients in the tadalafil group. It was concluded that tadalafil, alone or
combined with low-dose amitriptyline, is a safe and effective treatment for female IC/BPS. The
combination had comparable or superior efficacy to tadalafil using a lower amitriptyline dose while
reducing adverse events.

FULLY WIRELESS AND FLEXIBLE VALVES FOR MULTIPLEXED AND PROLONGED INTRAVESICAL LIQUID
RELEASE.

Xiao B, Zhu Y, Wang Y, Pierce JM, Tosoian JJ, Dong X. Adv Healthc Mater. 2026 Jun;15(23):e71197. doi:
10.1002/adhm.71197. Epub 2026 May 7. PMID: 42095408; PMCID: PMC13280199.

Open Access

Minimally invasive, long-term, and precisely controlled drug delivery is essential for treating bladder
diseases such as interstitial cystitis and bladder cancer. However, conventional approaches, including
injection-based delivery and indwelling catheters, offer limited controllability, cause patient
discomfort, and increase the risk of infection and tissue irritation. Existing intravesical devices further
lack active control over drug release, are restricted to single therapeutic agents, and may induce
bladder overactivity due to continuous mechanical stimulation. Here, Xiao from the USA present a
strategy to remotely control multiple flexible magnetic valves on a soft robotic patch for controlled,
multiplexed, and sustained liquid delivery. The device integrates magnetic valves with soft osmotic
pumps to achieve precise dosing, selective release, and on-demand mixing of multiple therapeutics.
Release rates are tuned by modulating valve duty cycles, while coordinated multi-valve actuation
enables independent ejection and programmable mixing. A bioadhesive soft patch provides stable
attachment to wet bladder tissue for over seven days. Wireless, selective valve control is achieved
using a portable magnetic actuation system with wireless sensing feedback. Phantom and ex vivo
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porcine bladder studies demonstrate robust adhesion, controlled multiplexed delivery, and long-term
operational stability. This platform establishes a foundation for minimally invasive and on-demand
intravesical therapy for precision medicine.

CBD PROMOTES STRUCTURAL AND FUNCTIONAL EPITHELIAL RESTORATION AND ALLEVIATES
INFLAMMATION IN A MOUSE MODEL OF INTERSTITIAL CYSTITIS.

Peskar D, Kerec Kos M, Tavéar S, Lakota K, Kojc N, Verani¢ P, Erman A. Pharmaceutics. 2026 Apr
9;18(4):458. doi: 10.3390/pharmaceutics18040458. PMID: 42076110; PMCID: PMC13118637.

Open Access

Interstitial cystitis (IC) is a debilitating lower urinary tract condition characterised by chronic
inflammation of the bladder. As the aetiology remains unknown, current treatments are symptomatic,
aiming to reduce inflammation and pain. Cannabidiol (CBD), the most common cannabinoid in
industrial Cannabis sativa (hemp), is one of the most important pharmacologically active cannabinoids
used in medicine due to its anti-inflammatory and antioxidant effects without psychoactive
properties. While other cannabinoids have shown beneficial effects in animal models of IC, the impact
of CBD on the urinary bladder and overall animal well-being has not been elucidated. Using a
cyclophosphamide (CYP)-induced mouse model of IC, Peskar and colleagues from Slovenia
investigated the effects of intraperitoneally administered CBD on bladder structure, function,
inflammation, and animal behaviour. A multimodal approach was applied, including light and electron
microscopy, immunolabeling, qPCR, transepithelial electrical resistance (TEER) measurements,
behavioural testing, and monitoring of animals. CBD treatment promoted the restoration of damaged
urothelial structure and improved the integrity of the blood-urine barrier. Additionally, CBD exerted
an anti-inflammatory effect, reducing oedema and infiltration of inflammatory cells in the bladder wall
with chronic cystitis. Finally, the increased burrowing activity of CBD-treated mice suggests a benefit
of CBD on overall well-being. According to the authors, their findings suggest that CBD has a beneficial
effect on the inflamed urinary bladder and could potentially serve as an adjunct treatment for patients
with IC in the future.

THERAPEUTIC EFFICACY OF DIFFERENT BLADDER MONOTHERAPIES VERSUS MULTIMODAL THERAPY
IN PATIENTS WITH INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME.

Yu WR, Jhang JF, lJiang YH, Kuo HC. Biomedicines. 2026 Apr 6;14(4):834. doi:
10.3390/biomedicines14040834. PMID: 42072375; PMCID: PMC13113524.

Open Access

This study from Taiwan compared the therapeutic efficacy of different bladder monotherapies and
multimodal therapy in patients with interstitial cystitis/bladder pain syndrome (IC/BPS). In total, 190
patients with a confirmed diagnosis of IC/BPS were treated with different bladder therapies. The
bladder monotherapies included intravesical platelet-rich plasma (PRP) injection (n = 60), intravesical
botulinum toxin A (BoNT-A) injection (n = 33), intravesical hyaluronic acid (HA) instillation (n = 36), and
low-energy shock wave (LESW) bladder therapy (n = 61). Multimodal therapy (MMT) was provided to
patients who had unsuccessful initial bladder treatment targeting chronic inflammation, urothelial
dysfunction, bladder pain, pelvic floor muscle pain, psychological stress, and lower urinary tract
dysfunction. The treatment outcome was assessed using self-reported Global Response Assessment
scores at 3 months and during the follow-up time points after bladder treatment. Thirty-one patients
received MMT. The 3-month success rates of bladder therapy were 55.0% for PRP injection, 57.6% for
BoNT-A injection, 50.0% for HA instillation, 46.7% for LESW bladder therapy, and 58.1% for MMT. The
success rates of bladder monotherapy decreased after 6 months. However, the success rate of MMT
increased at 9 (67.7%) and 12 (73.1%) months. Patients treated with MMT exhibited improvement in
glomerulation grade after cystoscopic hydrodistention. Only patients with successful treatment
outcomes after MMT had improvement in bladder pain severity and pelvic floor muscle pain
parameters. Bladder monotherapy such as PRP injection, BONT-A injection, HA instillation, and LESW
bladder therapy had successful treatment outcomes in patients with IC/BPS. In patients who had
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unsuccessful initial bladder therapy, the 3-month success rate of MMT was 58.1% and sustained
improvement with time, particularly in the improvement of bladder pain and PFM pain severity.

TREATMENT-SPECIFIC CLINICAL AND URINARY BIOMARKER SIGNATURES ASSOCIATED WITH
RESPONSE TO INTRAVESICAL BOTULINUM TOXIN A AND PLATELET-RICH PLASMA IN BLADDER PAIN
SYNDROME.

Yu WR, Hsieh TC, Wu YH, Kuo HC. Low Urin Tract Symptoms. 2026 Mar;18(2):e70057. doi:
10.1111/luts.70057. Erratum in: Low Urin Tract Symptoms. 2026 Jul;18(4):e70070. doi:
10.1111/luts.70070. PMID: 41830339.

The purpose of this study from Taiwan was to estimate response to intravesical onabotulinumtoxinA
(BoNT-A) injection and platelet-rich plasma (PRP) therapy in females with bladder pain syndrome (BPS)
without Hunner lesions. The authors developed and internally validated treatment-specific predictive
models integrating clinical characteristics, bladder functional parameters, and urinary biomarkers.
Females with BPS who underwent intravesical BONT-A injection or PRP therapy were retrospectively
analyzed. A total of 273 female patients were included in the final analysis. Multivariable logistic
regression models were constructed to predict treatment response, defined as a Global Response
Assessment score = 2. Model discrimination was assessed using the area under the receiver operating
characteristic (ROC) curve. For interpretability, nomogram visualizations and a conceptual framework
are provided in the Supporting Information. The BoNT-A model demonstrated acceptable
discrimination (area under the ROC curve: 0.789), whereas the PRP model showed superior
discriminatory performance (area under the ROC curve: 0.895). Distinct clinical features and
biomarker patterns contributed to each treatment-specific model, suggesting differential underlying
mechanisms. Internal validation revealed higher observed response rates when the administered
therapy matched the model-predicted higher probability of response, supporting internal model
concordance. Treatment-specific models combining clinical, urodynamic, and urinary biomarker data
provide mechanistic insight into heterogeneous response profiles to BoNT-A and PRP in females with
BPS. While these models may inform future phenotype-guided research and prospective validation,
external validation is required before broader clinical implementation.

EVALUATION OF AN ORAL BETA-CARYOPHYLLENE INDENA PHYTOSOME® FOR THE TREATMENT OF
PAIN AND INFLAMMATION IN INTERSTITIAL CYSTITIS.

White H, Dickson K, Scott C, Agonh DN, Cox A, Kelly M, Zhou J, Lehmann C. Clin Hemorheol Microcirc.
2026 Mar;92(3-4):65-76. doi: 10.1177/13860291261442989. Epub 2026 Apr 24. PMID: 42029705.
Interstitial cystitis (IC), a chronic inflammatory condition of the urinary bladder characterized by pain
and difficulties with urination, has limited treatment options. Beta-caryophyllene (BCP) is a
sesquiterpene with anti-inflammatory and analgesic properties, but has poor water solubility and
limited intestinal absorption which may limit oral bioavailability. Indena Phytosome® is a proprietary
food-grade lecithin-based delivery system that optimizes the bioavailability and pharmacokinetic
profile of natural phytochemicals like BCP by producing a stable solid dispersion suitable for oral
delivery. He purpose of this study from Canada was to examine the therapeutic potential of an oral
BCP Indena Phytosome® formulation (BCP Indena Phytosome®) for the treatment of
IC.MethodsFemale BALB/c mice were pre-treated with BCP Indena Phytosome® or empty Indena
Phytosome® vehicle, then IC was induced using lipopolysaccharide. 24 h later, inflammation was
evaluated using intravital microscopy and histology. Pain was evaluated using behavior scoring and
von Frey asethesiometry.ResultsPre-treatment with BCP Indena Phytosome’ reduced leukocyte
adhesion, histology scores, and behavior scores in IC mice, indicating a reduction in inflammation and
pain. Lipopolysaccharide administration did not alter leukocyte rolling, capillary perfusion, or von Frey
scores. The authors concluded that oral BCP Indena Phytosome® effectively reduces pain and
inflammation in experimental IC by decreasing leukocyte adhesion and extravasation in the bladder.
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STEM CELL-BASED STRATEGIES FOR FIBROTIC AND NEUROGENIC BLADDER DISORDERS: CURRENT
EVIDENCE, TRANSLATIONAL CHALLENGES, AND FUTURE DIRECTIONS.

Kim JH, Song M, Song YS. Curr Issues Mol Biol. 2026 Jun 26;48(7):658. doi: 10.3390/cimb48070658.
PMID: 42510899.

Progressive bladder fibrosis and impaired detrusor function represent converging pathological
endpoints across diverse bladder disorders, including bladder outlet obstruction (BOO) associated
with benign prostatic hyperplasia, spinal cord injury (SCl)-induced neurogenic bladder, radiation
cystitis, and interstitial cystitis/bladder pain syndrome. Conventional therapies primarily manage
symptoms and rarely reverse established fibrosis or restore durable bladder homeostasis.
Mesenchymal stem/stromal cells (MSCs) have attracted considerable interest as therapeutic agents
owing to their antifibrotic, immunomodulatory, angiogenic, and trophic paracrine activities. This
review from Seoul, Korea synthesises six key studies from this group and places them within the
broader international literature on bladder regenerative medicine: (i) feasibility of superparamagnetic
iron oxide (SPI0)-based molecular MRI tracking of transplanted human MSCs (hMSCs) in the bladder;
(ii) SPIO-hMSC therapy for BOO-associated fibrosis with concurrent MRl monitoring; (iii) hepatocyte
growth factor (HGF)-overexpressing engineered hMSC (B10.HGF) therapy in BOO; (iv) hMSC
transplantation into the SCl-injured bladder wall monitored by MRI; (v) systematic review and meta-
analysis of stem cell therapy effects on urodynamic outcomes in SCI models; and (vi) HGF-
overexpressing hMSC therapy for BOO-induced underactive bladder. These six key studies are
contextualised within the broader literature addressing cell sources, biomaterial-assisted delivery
platforms, mechanistic pathways, emerging clinical evidence, and the evolving regulatory landscape
for cell-based advanced therapy medicinal products. Key translational challenges include product
standardisation, long-term durability, and mechanism-linked potency assay development.

TRIAMCINOLONE ACETONIDE NANOPARTICLES AMELIORATE INTERSTITIAL CYSTITIS AND
ANXIETY/DEPRESSION BY TARGETING THE BLADDER-METABOLIC-BRAIN AXIS.

Liuz, JuQ Yang Y, Lu Q, Huang R, Yang J, Bao Y, Jiang T, Peng Y, Liu Y, Zhang D, Shen W. Mater Today
Bio. 2026 Apr 9;38:103112. doi: 10.1016/j.mtbio.2026.103112. PMID: 42016068; PMCID:
PMC(C13092847.

Open Access

Interstitial cystitis (IC) is a refractory bladder disorder for which there are limited therapeutic options
due to poorly defined pathogenic mechanisms and suboptimal drug delivery. In addition to bladder
pain and urinary dysfunction, patients frequently develop comorbid anxiety and depression. Using
metabolomics, Liu and colleagues from Chongging, China identified D-gulono-1,4-lactone as a pivotal
metabolic mediator linking bladder inflammation to neuropsychiatric comorbidities in a
cyclophosphamide (CYP)-induced IC mouse model. To target IC, they developed cRGD-functionalized,
triamcinolone acetonide (TA)-loaded, pH/ROS dual-responsive nanoparticles (TA/cRGD-CA-aCD NPs)
for intravesical delivery. These NPs promoted mucoadhesion, tissue penetration, and responsive drug
release, leading to marked amelioration of bladder inflammation, mast cell infiltration, and urinary
symptoms. Furthermore, by suppressing hippocampal neuroinflammation, these NPs alleviated
anxiety/depression-like behaviours and consequently normalized D-gulono-1,4-lactone levels.
Together, these results uncover a bladder-metabolic-brain axis in IC and propose a dual-action
therapeutic strategy that simultaneously targets bladder pathology and associated neuropsychiatric
symptoms.

FERROPTOSIS AND INTERSTITIAL CYSTITIS: A SYSTEMATIC REVIEW OF PRECLINICAL EVIDENCE AND
MOLECULAR MECHANISMS.

Grigoryan B, Kasyan V, Baboudjian M, Plekhanova O, Pushkar D. Int Urol Nephrol. 2026 Apr 18. doi:
10.1007/s11255-026-05144-x. Epub ahead of print. PMID: 41999537.

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic inflammatory bladder disorder with a
poorly understood etiology and limited therapeutic options. Ferroptosis, an iron-dependent form of
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regulated cell death driven by lipid peroxidation, has recently been implicated in bladder epithelial
damage, suggesting a potential role in IC/BPS pathogenesis. The aim of this study from Russia was to
systematically review available preclinical studies examining the potential role of ferroptosis in
experimental models relevant to interstitial cystitis, with a focus on molecular mechanisms and
ferroptosis-related biomarkers. This systematic review was conducted in accordance with the PRISMA
2020 guidelines. A structured PICO framework was used to identify eligible preclinical studies that
evaluated ferroptosis in animal models or ex vivo systems mimicking interstitial cystitis. Data were
extracted regarding ferroptosis markers, signalling pathways, and therapeutic interventions. Four
preclinical studies were included, involving rodent models of cyclophosphamide- and LPS-induced
cystitis, cystitis glandularis, and one study incorporating human bladder biopsies. Across all studies,
ferroptosis was consistently associated with bladder injury, characterized by decreased expression of
GPX4 and SLC7A11, elevated malondialdehyde (MDA), and increased lipid ROS. Key regulatory
pathways involved included Wnt/B-catenin, NF-kB, and Nrf2. Ferroptosis inhibitors such as
dexrazoxane, hydrogen sulfide donors, dietary restriction, and pachymic acid attenuated bladder
damage by restoring redox homeostasis. None of the studies evaluated pain-related outcomes or
functional bladder parameters, which limits the translational interpretation of findings in the context
of IC/BPS symptomatology. This systematic review highlights ferroptosis as a compelling mechanistic
link between chronic inflammation and urothelial injury in interstitial cystitis/bladder pain syndrome.
Targeting ferroptosis may offer a novel disease-modifying strategy in a condition where current
treatments remain largely symptomatic. Future translation into clinical settings could involve
biomarker-guided phenotyping and intravesical delivery of ferroptosis-modulating agents to achieve
localized and pathogenesis-based therapy. However, given the limited number of studies and the lack
of human validation, these findings should be considered preliminary and hypothesis-generating.

HYALURONIC ACID INCREASE ANTI-INFLAMMATORY AND REGENERATIVE EFFECTS OF ADIPOSE-
DERIVED MESENCHYMAL STEM CELLS IN AN INTERSTITIAL CYSTITIS RAT MODEL.

Dawood AF, Othman RQA, Albow BM, Ali El, Badawy AA, Abdel-Maboud M, Ashraf N, Ali ll, Magar RW,
Eldesoqui M. Appl Biochem Biotechnol. 2026 Jul;198(7):5250-5268. doi: 10.1007/s12010-026-05677-
y. Epub 2026 Apr 16. PMID: 419896689.

The purpose of this study from Saudi Arabia and Egypt was to study the effects of pre-treating adipose-
derived mesenchymal stem cells (ADMSCs) with hyaluronic acid (HA) in a rat model of interstitial
cystitis (IC). Fifty female rats were dividing into 5 groups: Sham treatment, IC, HA, ADMSCs, and HA-
preconditioned ADMSCs. No treatments were administered in the sham and IC groups. Two weeks
after treatment, rats were sacrificed and samples of blood and bladder tissue were collected for gene
expression analysis, flow cytometry, histopathology and immunohistochemical staining.
Preconditioning of ADMSCs with HA led to downregulation in inflammatory markers including tumor
necrosis factor-a (TNFa) and interleukin-6 (IL-6). The HA-preconditioned ADMSCs group showed
significant reduction in T-lymphocyte markers (CD4, CD3/Pd-1and Pdl-1) and natural killer cell marker
(CD56) positive cells (P < 0.001). The histological examination showed regenerated urothelium in the
HA-preconditioned ADMSCs group. Preconditioning ADMSCs with HA greatly improves their anti-
inflammatory and regenerative properties in experimental IC. This integrated therapy approach holds
potential as a prospective cell-based intervention for IC.

IMPACT OF INTRAVESICAL CHONDROITIN SULFATE INSTILLATION ON SEXUAL FUNCTION IN WOMEN
WITH INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME.

Ugar M, Topcuoglu M, Akkog A, Karadad E, Ozler S, Keskin S. Int Urogynecol J. 2026 Jun;37(6):1781-
1787. doi: 10.1007/500192-026-06611-w. Epub 2026 Mar 28. PMID: 41902922.

Sexual dysfunction is highly prevalent among women with interstitial cystitis/bladder pain syndrome
(IC/BPS), yet evidence regarding the effects of intravesical therapies on sexual function remains
limited. Intravesical chondroitin sulfate was used as a therapeutic option to alleviate symptoms of
IC/BPS by restoring the glycosaminoglycan layer of the bladder. On the basis of previous clinical
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evidence, Ugar et al from Turkey hypothesized that intravesical chondroitin sulfate instillation would
be associated with improvements in female sexual function and bladder-related symptoms in women
with IC/BPS. This single-center retrospective study analyzed prospectively collected data from sexually
active women with IC/BPS who underwent intravesical chondroitin sulfate instillation between
January 2023 and March 2025. Patients refractory to conservative and oral medical therapies were
included. Sexual function was assessed using the Turkish validated version of the Female Sexual
Function Index (FSFI). Bladder-related symptoms were evaluated using the Visual Analog Scale (VAS),
Interstitial Cystitis Symptom Index (ICSl), and Interstitial Cystitis Problem Index (ICPI). Outcomes were
compared between baseline and the 6-month follow-up. A total of 22 women were included in the
analysis. The mean total FSFl score increased significantly from 16.22 £ 6.75 at baselineto 21.53 +7.11
at 6 months (p < 0.001). Significant improvements were observed in desire (p = 0.002), arousal (p =
0.010), lubrication (p = 0.001), orgasm (p < 0.001), satisfaction (p = 0.006), and pain (p = 0.002) after
treatment. In parallel, bladder-related symptoms improved significantly, with reductions in VAS, ICSI,
and ICPI scores at the 6-month follow-up. Intravesical chondroitin sulfate instillation was associated
with significant improvements in sexual function and bladder-related symptoms in women with
IC/BPS. These findings suggest that barrier-restoring intravesical therapy may represent a beneficial
treatment option for addressing sexual dysfunction in this population.

FROM REGENERATION TO ANALGESIA: THE ROLE OF BPC-157 IN TISSUE REPAIR AND PAIN
MANAGEMENT.

Yuan C, Demers A, Silva-Ortiz V, Hasoon JJ, Lee W, Dave K, Amirdelfan K, Burke HW, Christo PJ,
Robinson CL. Int J Mol Sci. 2026 Mar 22;27(6):2876. doi: 10.3390/ijms27062876. PMID: 41898733;
PMCID: PM(C13026520.

Open Access

Body Protective Compound-157 (BPC-157) is a synthetic pentadecapeptide derived from gastric
proteins that has demonstrated notable reparative and anti-inflammatory properties across diverse
preclinical models. Experimental evidence reveals that BPC-157 supports angiogenesis, collagen
synthesis, fibroblast activity, and modulation of nitric oxide pathways, contributing to enhanced
healing of muscle, tendon, ligament, bone, and gastrointestinal tissue. Studies also report reduced
inflammatory cytokine activity, improved microvascular integrity, and beneficial effects on pain
modulation through peripheral and dopaminergic mechanisms. Although animal data indicate
favorable safety and pharmacokinetics, human research remains limited to small pilot studies
investigating musculoskeletal pain, interstitial cystitis, and intravenous administration, all suggesting
potential therapeutic value without reported major adverse effects. However, inconsistent
preparation standards, limited clinical validation, and regulatory restrictions underscore the need for
rigorous controlled trials. BPC-157 remains a promising candidate for regenerative medicine, yet
comprehensive evaluation is required before clinical translation can be recommended.

EXPLORING THE MECHANISM OF BAZHENG SAN ON RATS WITH INTERSTITIAL CYSTITIS/BLADDER
PAIN SYNDROME (IC/BPS) BASED ON TLR4/NF-KB/NLRP3 SIGNALING PATHWAY.

Wenjie Y, Xin J, Yang L, Chenxi L, Xiaoxue G. J Ethnopharmacol. 2026 Jun 28;365:121566. doi:
10.1016/].jep.2026.121566. Epub 2026 Mar 23. PMID: 41881321.

Bazheng San (BZS) is a traditional Chinese herbal formula commonly used to treat urinary disorders
described as "Lin syndrome" in traditional Chinese medicine. Interstitial cystitis/bladder pain
syndrome (IC/BPS) presents similar clinical manifestations, including urinary frequency, urgency, and
pelvic pain. However, the pharmacological mechanisms underlying the therapeutic effects of BZS on
IC/BPS remain unclear. This study from Shanxi, China aimed to evaluate the therapeutic effects of
Bazheng San on IC/BPS and to explore whether its anti-inflammatory activity involves regulation of
the TLR4/NF-kB/NLRP3 signaling pathway. An IC/BPS rat model was established to assess urinary
function, bladder histopathology, mast cell activation, and inflammatory responses. Histological
staining, ELISA, gPCR, Western blot, and immunohistochemistry were used to evaluate inflammatory
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mediators and pathway-related molecules. An in vitro inflammatory model was induced in human
bladder epithelial cells (5637) using lipopolysaccharide (LPS). BZS-containing serum and the TLR4
inhibitor Tak-242 were used to explore pathway regulation. BZS reduced urinary frequency and
urinary histamine levels and alleviated bladder pathological injury and mast cell infiltration in IC/BPS
rats. Serum inflammatory cytokines (TNF-q, IL-6, and IL-1B) were also significantly decreased. BZS
downregulated the expression of TLR4, MyD88, NF-kB p65, and NLRP3 and inhibited p65 nuclear
translocation. In LPS-stimulated 5637 cells, BZS-containing serum suppressed inflammatory cytokine
production and pathway activation and showed a synergistic effect with Tak-242. Bazheng San
alleviates IC/BPS-related inflammation and bladder injury, possibly through inhibition of the TLR4/NF-
kB/NLRP3 signaling pathway.

A SURVEY ON REAL-WORLD TRANSURETHRAL SURGERY PROCEDURES FOR BLADDER PAIN
SYNDROME AND INTERSTITIAL CYSTITIS.

Aya N, Yoshiyuki A, Akira F, Tomohiro M, Takeya K, Atsushi O, Takahiko M, Naoya M, Yoshihisa M,
Kazumasa T, Manami K, Hiroki C, Akira N, Daichi M, Yukio H. Low Urin Tract Symptoms. 2026
Mar;18(2):e70058. doi: 10.1111/luts.70058. PMID: 41814595; PMCID: PMC12979956.

Open Access

The purpose of this study from Japan was to investigate real-world practices in transurethral surgeries
for bladder pain syndrome (BPS) and interstitial cystitis (IC) in Japan, with a focus on procedural
characteristics of hydrodistension (HD) and transurethral elimination of Hunner lesions (TUEH). An
internet-based questionnaire was sent to all members of the Society of Interstitial Cystitis of Japan in
November 2024. The survey inquired about institutional characteristics, the number of procedures
performed in the previous 12 months, and detailed surgical techniques. BPS was defined by the
absence of Hunner lesions, and IC by their presence. Responses were analyzed to describe procedural
patterns and compare practices between HD and TUEH. Of 205 eligible members, 86 responded
(response rate: 42%). Among them, 52 had performed HD for BPS and 67 had performed TUEH for IC
within the study period. Most surgeons distended the bladder to a preset pressure of <80 cm H,0 for
3-10 min and repeated the procedure at least twice during HD. At TUEH, coagulation was preferred
over resection to eliminate Hunner lesions. HD was frequently co-performed, though the sequence of
elimination and HD varied. Compared to HD, TUEH more often relied on abdominal palpation rather
than fixed pressure, used shorter distension time, and involved longer catheter placement. This
nationwide survey highlights contemporary surgical practices for BPS and IC in Japan. These findings
may help clinicians evaluate and refine their own approaches to transurethral interventions for these
complex conditions.

ROLE OF PATCH CYSTOPLASTY IN INTRACTABLE INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME.
Mishra NN. Urol Ann. 2026 Jan-Mar;18(1):25-32. doi: 10.4103/ua.ua_67_24. Epub 2026 Jan 20. PMID:
41696611; PMCID: PM(C12904503.

Open Access

Management of intractable interstitial cystitis/bladder pain syndrome (IC/BPS) is very challenging with
no standard treatment. Reconstructive surgery is one of the options. Here, Mishra presents a long-
term experience of treating intractable IC/BPS with patch/clam ileocystoplasty. From September
2012, 19 patients diagnosed with IC/BPS underwent patch cystoplasty. Two patients died, so data
from 17 patients was analyzed. 15-20 cm segment of the ileum was isolated, leaving distal most 15 cm
of ileum from the ileocecal junction intact. The urinary bladder was opened judiciously in the sagittal
section, incising anteriorly from the bladder neck to trigone posteriorly. The patch of the ileum was
opened at the antimesenteric border and interposed between the two halves of the bladder. Two
suprapubic catheters were placed through the bladder segment. No urethral catheter was placed. A
global response assessment questionnaire, 10-point pain scale, interstitial cystitis symptom index, and
interstitial cystitis problem index were used to evaluate the response to treatment. The average age
of the patients included was 47 years, 11 females and 6 males. The average follow-up was of 3.9 years,
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and the median was 3 years. All 17 patients improved, 13 showed marked improvement and 4
moderate improvement. 11 patients had Hunner’s Lesion, 14 patients are voiding naturally and 3 are
on self-catheterization. For IC/BPS, surgery should be offered as the last treatment option in cases of
intractable disease. In this series, Mishra reports that patch cystoplasty has shown favorable results
with satisfactory outcomes and minimum morbidity, and better quality of life even on long-term
follow-up.

HUNNER LESION DISEASE

ATLAS OF HUNNER'S LESIONS AND GLOMERULATIONS AND THEIR CORRELATIONS WITH BLADDER
COMPUTED TOMOGRAPHY FINDINGS IN PATIENTS WITH INTERSTITIAL CYSTITIS.

Lee YS, Jiang YH, Jhang JF, Kuo HC. Int Urol Nephrol. 2026 Jul 29. doi: 10.1007/s11255-026-05278-y.
Epub ahead of print. PMID: 42521907.

This study from Taiwan presents characteristic cystoscopic findings for Hunner's and non-Hunner's
interstitial cystitis/bladder pain syndrome (HIC and NHIC) and their association with bladder wall
morphology assessed by computed tomography (CT) and urodynamic parameters. Cystoscopic images
and bladder CT from 212 patients diagnosed with HIC (n = 52) and NHIC (n = 160) were retrospectively
reviewed. The correlations between cystoscopic findings and abdominal CT findings, urodynamic
parameters and urinary biomarkers at baseline were examined. Significantly lower bladder capacity
was noted in patients with HIC than NHIC. Hunner's lesions could usually be identified through office-
based cystoscopy without anesthesia. Different grades of glomerulation developed after cystoscopic
hydrodistention in NHIC. Grade 0 or 1 glomerulation was observed in 77 (48.1%) NHIC patients, and
grade 2 or 3 glomerulation in 83 (51.9%). The bladder wall thickness (BWT) in all patients with HIC
showed focal or diffuse thickening on bladder CT. The rate of focal or diffuse bladder wall thickness
was higher in NHIC patients with maximal bladder capacity (MBC) < 760 ml (54.5%) than > 760 ml
(28.7%) (p = 0.001). However, bladder wall thickness was not associated with glomerulation grade.
The sites of focal BWT for Hunner's lesions were strongly correlated with the cystoscopic findings.
Urinary inflammatory and oxidative stress biomarker levels were significantly higher in patients with
HIC than NHIC, and inflammatory biomarkers were significantly higher in patients with diffuse BWT
than those with focal BWT and smooth BWT. This study also showed characteristic cystoscopic findings
of HIC and NHIC. Hunner's lesions have distinct cystoscopic features and focal or diffuse BWT in
bladder CT. Careful examine cystoscopic findings and bladder CT can accurately diagnose HIC and NHIC
and facilitate earlier, more effective treatment.

GENDER DISPARITIES IN PROCEDURAL MANAGEMENT OF HUNNER LESION INTERSTITIAL CYSTITIS.
Sze C, Fernandez CM, LaFrance M, Jefferson F, Carmel M, Lemack G, Goueli R. Neurourol Urodyn. 2026
Apr;45(4):698-704. doi: 10.1002/nau.70274. Epub 2026 Mar 19. PMID: 41858131.

Interstitial cystitis/bladder pain syndrome (IC/BPS) is marked by chronic pelvic pain and urinary
symptoms, affecting millions. Hunner-type IC (HIC), representing ~20% of cases, is characterized by
distinct inflammatory pathology and worse symptom severity. Despite evidence of sex-based
differences in IC/BPS, data specific to HIC remains sparse. This study from the USA examined sex
differences in clinical presentation, management, and outcomes in HIC patients. Single-center
retrospective analysis of 114 patients with confirmed HIC managed between 2011 and 2024. The
authors assessed sex-based differences across clinical presentation, diagnostic timelines, treatments,
and quality of life. Cox proportional hazards models identified predictors of repeat fulguration and
cystectomy. Among 114 patients (68% female with median age of 68 years) females reported more
anxiety (33.3% vs. 13.9%, OR 3.13, p = 0.04), recurrent/multidrug-resistant UTIs (p < 0.001, OR 8.37,p
= 0.02), and pelvic pain (55.1% vs. 30.6%, OR 2.50, p = 0.02), longer wait times to biopsy 2.94 versus
0.77 months, p =0.026), and underwent more bladder instillations (32.9% vs. 11.8%, OR 3.57 p =0.02).
Males more frequently reported nocturia (33.3% vs. 12.8%, OR 3.4, p = 0.02). In multivariate analysis,
male sex (HR 3.69, p = 0.006), greater Hunner lesion burden on first cystoscopy (HR 1.35, p = 0.035),
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and absence of pelvic pain (HR 0.33, p =0.031) independently predicted repeat fulguration; protection
was associated with anticholinergic/beta-agonist use (HR 0.14, p = 0.003). Cystectomy was predicted
by MDR-UTI (p < 0.001), narcotic use (p = 0.009), neuromodulation history (p = 0.016), recurrent UTIs
(p=0.031), and hematuria (p = 0.004), independent of sex. Sex-based differences in HIC presentation
and management exist despite comparable disease severity, with females showing higher symptom
burden and male sex predicting repeat fulguration. Cystectomy progression was driven by clinical
severity markers rather than sex. These findings support the need for sex-stratified diagnostic and
treatment algorithms and prospective validation studies.

ANIMAL MODELS OF HUNNER-TYPE INTERSTITIAL CYSTITIS.

Akiyama Y, Luo Y. Int J Urol. 2026 May;33(5):e70487. doi: 10.1111/iju.70487. PMID: 42068052; PMCID:
PMC(C13135132.

Open Access

Animal models are crucial for mechanistic studies and therapeutic development of human diseases.
At present, the etiology of interstitial cystitis/bladder pain syndrome (IC/BPS), a chronic disease of the
urinary bladder, remains undefined. Therefore, numerous theories of pathogenesis have been
proposed, and various animal models have been developed based on these theories. This enigmatic
human disease can be categorized into two subtypes: Hunner-type IC (HIC) and bladder pain syndrome
(BPS). These two subtypes of IC/BPS have different pathological mechanisms, but their clinical
symptoms overlap. Recent evidence indicates that HIC is an immune-mediated inflammatory disease
of the urinary bladder, while BPS is a minimally inflamed bladder condition comprising various clinical
phenotypes. Furthermore, increasing evidence suggests that autoimmunity may play a significant role
in IC/BPS, particularly in HIC. Today, the rodent models of experimental autoimmune cystitis (EAC) are
being used in HIC research. This article from Japan provides an overview of immune-mediated
inflammation and autoimmunity in IC/BPS, as well as EAC models that can be used for HIC research,
with a focus on the URO-OVA model, a novel transgenic EAC model that effectively mimics HIC. The
URO-OVA model develops chronic bladder inflammation, pelvic/bladder pain, and voiding dysfunction
seen in human HIC patients. It responds to treatment with dimethyl sulfoxide (DMSO) and specific
inhibitors, such as Toll-like receptor (TLR)4, mitogen-activated protein (MAP) kinase, and interferon
(IFN)-y inhibitors. The URO-OVA model is stable and reproducible, providing a unique EAC model for
HIC research that incorporates immune/autoimmune components in its pathophysiology.

ETIOLOGY OF HUNNER LESIONS: LINKING IMMUNE DYSREGULATION AND CHRONIC
INFLAMMATION IN INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME.

Acoff ET, Ferrara K, Ruetten H, Badlani G, Evans RJ, El Haraki A, Walker SJ.Int Urogynecol J. 2026 Jun
20. doi: 10.1007/500192-026-06739-9. Epub ahead of print. PMID: 42322402.

Hunner lesions (HL) are distinctive ulcerative bladder lesions characterized by a central scar and
surrounding erythema. Traditionally, HL has been used as a clinical diagnostic tool for a subset of
patients with interstitial cystitis/bladder pain syndrome (IC/BPS); however, emerging evidence
supports a unique pathophysiology for IC/BPS with HL (HIC) that is distinct from IC/BPS without HL
(NHIC). This review from the USA is aimed at synthesizing current literature on the etiology of HL/HIC
and evaluating whether HIC and NHIC warrant classification as separate clinical conditions with
distinct management strategies. A comprehensive literature review using PubMed was conducted to
identify literature surrounding HL etiology and pathophysiology. Case-control studies, cohort studies,
experimental studies, case reports, and animal studies were included; editorial comments and
literature reviews were excluded from this review. Emerging data suggest that a subset of patients
might be predisposed to HIC, including alteration in major histocompatibility complex (MHC)
molecules, HLA amino acid positions, and additional protein expression alterations detected by RNA
sequencing. Hypoxia-inducible factor activation and chronic ischemia have also been shown to play a
role in HL development. Both local and systemic inflammation are seen in HIC, with clonal B-cell
expansion influencing the upregulation of inflammatory cytokines, chemokines, and
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lymphoplasmacytic cells. With additional validation these biomarkers have the potential to serve as a
diagnostic tool. Hunner lesion with IC/BPS is a chronic condition likely caused by an upregulation of
humoral immunity leading to an overexpression of inflammatory markers within the urothelium,
suggesting an autoimmune-mediated pathology for this patient subgroup.

MANAGEMENT OF BLADDER PAIN SYNDROME WITH HUNNER'S LESIONS: A SERIES OF 32 CASES.
Saussine  C, Gaillard V. Fr J Urol. 2026 Jun 17:52950-3930(26)00080-X. doi:
10.1016/].fjurol.2026.103149. Epub ahead of print. PMID: 42309437.

The recommendations of the European association of urology (EAU) suggests treating the bladder
phenotype with Hunner's lesion (HL) associated with bladder pain syndrome (BPS) by transurethral
resection (TUR) or coagulation of the lesions. Saussine and Gaillard from France present the results of
this approach in their practice. Retrospective monocentric study including consecutive patients
presenting BPS with HL assessed during cystoscopy between 1998 and 2026. Patients were divided in
two groups according to treatment strategy: group 1 with medical management (association of
cimetidine or bladder instillations of RIMSO or pentosan polysulfate de sodium [CRP]) and group 2
with surgical management (immediate TUR, repeated if pain and HL recurrence). The primary
objective was to compare success of each management strategy, defined by complete resolution of
pain. Secondary objectives were to describe efficacy on pollakiuria symptoms and morbidity of surgical
management. Thirty-two patients were included (group 1 n=9, group 2 n=23). Success of treatment
was achieved in 11.1% (1/9) cases in group 1 and in 78.2% (18/23) cases in group 2 (P=0.001). In group
1, the only pain resolution was observed after RIMSO bladder instillation. In group 2, 61.1% (11/18)
experienced a pain recurrence after being cured with a median delay of 13 [6-30.25] months. Twelve
patients required a 2nd TUR. Resolution of pollakiuria occurred in 0% in group 1 and 34.8% (8/23) in
group 2 (P=0.07). Three patients required reintervention after TUR, 2 for bladder perforation (1 open
and 1 laparoscopic bladder repair), 1 for gross haematuria requiring coagulation and 12.5% (4/32)
patients ultimately underwent cystectomy. In the case of BPS with a bladder phenotype and one or
more Hunner's lesions, the authors found that treatment by transurethral resection of the
inflammatory lesion is more effective for pain and, to a lesser extent, for pollakiuria than their usual
medical treatment (CRP) but does not prevent recurrence after varying periods of time.

SINGLE-CELL TRANSCRIPTOMICS REVEALS BLADDER MICROENVIRONMENT DYNAMICS IN HUNNER
TYPE INTERSTITIAL CYSTITIS.

Urabe F, Yoshihara K, Nakayama J, Hirano Y, Watanabe N, Suzuki H, Umemori M, Ito K, Igarashi T, Sato
S, Kimura T, Furuta A, Yamamoto Y. iScience. 2026 Jul 9;29(8):116725. doi: 10.1016/}.isci.2026.116725.
PMID: 42473670, PMCID: PM(C13380760.

Open Access

Hunner type interstitial cystitis is a chronic inflammatory bladder disorder characterized by pain and
severe lower urinary tract symptoms. Using single-cell RNA sequencing of Hunner lesions, non-Hunner
lesions, and control bladder tissues, Urabe et al from Japan characterized cellular states and
intercellular communication within the bladder microenvironment. They identified a neuregulin
enriched fibroblast population that was preferentially expanded in Hunner lesions and exhibited
enhanced signalling toward basal epithelial cells through NRG and WNT pathways. In contrast,
myofibroblast states were more prominent in non-Hunner lesions. Epithelial cells showed increased
heterogeneity and differentiation toward inflammatory umbrella cell states, consistent with tissue
remodelling. These findings define stromal and epithelial alterations across the diseased bladder and
highlight fibroblast epithelial communication as a potential contributor to chronic inflammation and
tissue remodelling in Hunner type interstitial cystitis.

INTERSTITIAL CYSTITIS WITH HUNNER'S ULCERS MANAGED WITH JATYADI TAILA UTTARABASTI - A
CASE SERIES.
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Patel K, Patel M, Bhatt C. J Ayurveda Integr Med. 2026 Jul 24;17(4):101358. doi:
10.1016/}.jaim.2026.101358. Epub ahead of print. PMID: 42497785.

Interstitial cystitis (IC) with Hunner's ulcers is a chronic inflammatory condition often resistant to
conventional therapies, which frequently offer only temporary relief or carry risks of bladder scarring.
This report from India describes the clinical outcomes of Jatyadi Taila Uttarabasti (intravesical
instillation) combined with Virechana Karma (purgation) and oral formulations-in managing severe IC.
Two patients with chronic IC and Hunner's ulcers, non-responsive to conventional treatments,
received individualized Ayurvedic treatment at the hospital. Clinical progress was documented using
the Visual Analogue Scale (VAS) for pain, the King's Health Questionnaire (KHQ), and the IC-Quality of
Life (IC-Qol) score, with a follow-up period of two years. Both patients demonstrated significant
clinical improvement. Pain scores reduced from severe to near-zero, and urinary frequency and
nocturia were normalized. Quality-of-life metrics showed substantial enhancement, with IC-QolL
scores reflecting near-complete symptom resolution. Notably, these results remained stable
throughout the two-year follow-up period. Patient 2 opted for a planned maintenance course in late
2024 to ensure clinical stability, despite the resolution of primary symptoms. This case series suggests
that Ayurvedic management, particularly the use of Jatyadi Taila Uttarabasti for its wound-healing and
anti-inflammatory properties, provides a cost-effective, non-invasive, and long-lasting alternative for
severe IC and Hunner's ulcers.

CYSTOSCOPIC FINDINGS, PHENOTYPES, BIOMARKERS

MMP9 IN MACROPHAGES: A PIVOTAL BIOMARKER ASSOCIATED WITH IMMUNE DYSREGULATION
IN INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME.

Dong X, Guo Z, Chen X, Liu S, He C, Chen C, Zhao J. Urologia. 2026 Apr 24:3915603261440236. doi:
10.1177/03915603261440236. Epub ahead of print. PMID: 42028601.

Studies suggest that immune abnormalities play a significant role in the pathophysiology of interstitial
cystitis/bladder pain syndrome (IC/BPS), yet reliable targets and biomarkers for immune intervention
remain unidentified. The aim of this study from Chongging, China was to explore the immune key
targets and biomarkers that are crucial in IC/BPS. Single-cell RNA sequencing (scRNA-seq) and bulk
RNA sequencing (bulk RNA-seq) data were integrated to analyze the immune microenvironment in
IC/BPS. scRNA-seq data (GSE164557) were processed with the Seurat package, while bulk RNA-seq
data (GSE11783, GSE11839, GSE28242, GSE57560) were batch-corrected using limma. Differential
expression analysis was performed with limma, and immune cell infiltration was assessed through
CIBERSORT. A binary classification machine learning model was built using 14 algorithms to identify
key genes. Functional enrichment and gene regulatory networks were analyzed using GSEA, ORA, and
pySCENIC. According to Dong and colleagues, their findings revealed substantial dysregulation of
immune cell homeostasis in IC/BPS patients, characterized by aberrant macrophage polarization and
T cell subset dysregulation. MMP9 has been identified as a key gene that is highly expressed in IC/BPS,
particularly in macrophages. Functional annotation showed that MMP9 expression is positively
correlated with the enrichment of immune pathways such as leukocyte activation and phagocytosis,
and single-cell analysis demonstrated enhanced phagocytic activity in MMP9+ macrophages.
Additionally, potential MMP9-targeting drugs, including teriflunomide, captopril, minocycline, and
ilomastat, were identified through CMap database screening and molecular docking. This study
highlights MMP9 as a key macrophage biomarker in IC/BPS, where its elevated expression is closely
linked to enhanced phagocytic activity and the activation of immune-related signalling pathways.

MOLECULAR SIGNATURES OF BLADDER PAIN SYNDROME: A SYSTEMATIC REVIEW TOWARDS
PHENOTYPE-INFORMED DIAGNOSTICS.

Kaltsa A, Shendy MMF, Kyriazis G. Int Urogynecol J. 2026 May 5. doi: 10.1007/500192-026-06659-8.
Epub ahead of print. PMID: 42084644.
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Bladder pain syndrome (BPS) is a disabling condition diagnosed clinically, characterised by marked
heterogeneity in cystoscopic phenotype and treatment response. Molecular mechanisms remain
incompletely defined, and no validated biomarkers currently support diagnosis or phenotypic
stratification. The objective of this UK study was to synthesise molecular evidence underpinning BPS
and evaluate biomarker candidates relevant to phenotype-informed diagnostics. A Preferred
Reporting Items for Systematic reviews and Meta-Analyses-guided search of PubMed and the
Cochrane Library (to 24 November 2024) identified human and experimental studies reporting
molecular, transcriptomic, proteomic or biochemical characterisation of BPS (including studies
indexed under interstitial cystitis). Eligibility followed the SPIDER framework. Owing to heterogeneity
in phenotyping, biospecimens and analytical platforms, findings were narratively synthesised and
organised by mechanistic domain. Twenty studies were included (316 records screened). Convergent
findings supported four inter-related domains: immune activation and lymphoid recruitment,
including IL6, TNF, CXCL13/CXCR5 and IL17RA-linked signalling; urothelial barrier impairment with
reduced CDH1 and TJP1 and increased adhesion molecules (e.g. ICAM1); neurogenic sensitisation
involving NGF, ADCYAP1 and CNR1; and inflammasome and oxidative pathways, including NLRP3, IL1B
and NOS2. Where phenotypes were distinguished, Hunner-type BPS demonstrated an immune- and
endoplasmic-reticulum-stress-enriched profile compared with non-Hunner disease. Across studies,
biomarker signals showed limited reproducibility, constrained by small cohorts and inconsistent
phenotyping. Current evidence supports BPS as a syndrome comprising biologically distinct endotypes
spanning immune, epithelial, neurogenic and inflammasome pathways. Large, rigorously phenotyped
human studies using harmonised multi-omics approaches are required to validate biomarkers and
enable phenotype-informed diagnosis and targeted therapy.

DEVELOPMENT AND MULTI-OBSERVER VALIDATION OF A HISTOPATHOLOGICAL SCORING SYSTEM
FOR INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME DIAGNOSIS.

Akiyama Y, Malde S, Lako K, Iwaya M, Uehara T, Niimi A, Horie M, Ushiku T, Goto A, Kume H, Homma
Y, Cervigni M, Maeda D. World J Urol. 2026 Jul 17;44(1):502. doi: 10.1007/500345-026-06608-6. PMID:
42469462; PMCID: PMC13379483.

Open Access

The purpose of this study from Japan, United Kingdom, Italy and Australia was to develop and validate
a pragmatic histopathological scoring system for interstitial cystitis/bladder pain syndrome (IC/BPS)
that distinguishes Hunner-type interstitial cystitis (HIC) from bladder pain syndrome (BPS) and
inflammatory non-HIC chronic cystitis mimicking Hunner lesions ("other cystitis"). Bladder biopsies
from 96 patients were analyzed: HIC (n = 32), BPS (n = 42), and other cystitis (n = 22; bacillus Calmette-
Guérin-related, follicular, and chronic bacterial cystitis). Four pathologists (A-D; A as index/model
observer) independently scored hematoxylin-eosin sections using five histopathological features
(inflammation, plasma cell infiltration, eosinophil infiltration, tertiary lymphoid structures, urothelial
denudation; total 0-8). ROC curves were generated for HIC vs. BPS and HIC vs. other cystitis. Youden
index-derived thresholds were compared across observers to select simple integer cutoffs and define
an operational three-tier classification (0-2: BPS, 3-4: indeterminate, 5-8: HIC). Diagnostic
performance was assessed using AUC and contingency-table metrics. Inter-observer agreement for
the three-tier classification was evaluated using Fleiss' kappa. HIC vs. BPS discrimination was excellent
across pathologists (AUC 0.966-0.991; pooled AUC 0.983). HIC vs. other cystitis discrimination was
moderate-to-good (AUC 0.723-0.808; pooled AUC 0.738). Overall agreement for the three-tier
classification was 60.4% with Fleiss' k = 0.657; agreement was highest for BPS and modest for other
cystitis. This hematoxylin-eosin-based scoring system enables standardized IC/BPS phenotyping,
robustly separating HIC from BPS and providing a structured framework for inflammatory overlap
cases, with reproducible performance across international pathologists.

CLINICAL IMPLICATIONS OF GLOMERULATION AFTER CYSTOSCOPIC HYDRODISTENTION IN
PATIENTS WITH INTERSTITIAL CYSTITIS AND BLADDER PAIN SYNDROME.
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Yu WR, Jiang YH, Jhang JF, Kuo HC. Int J Urol. 2026 May;33 Suppl 1:e70416. doi: 10.1111/iju.70416.
PMID: 42303446.

Open Access

Interstitial cystitis (IC) and bladder pain syndrome (BPS) have several clinical phenotypes. However,
these subtypes may have similar symptoms, such as bladder pain, frequency, urgency, and functional
somatic syndrome. The authors from Taiwan note that global consensus has been reached that
bladders with characteristic Hunner's ulcer lesions are classified as IC, whereas those without Hunner's
ulcer are classified as non-ulcer IC/BPS. To diagnose Hunner's IC, office cystoscopy without anesthesia
is usually adequate for visualizing the presence of Hunner's lesions. However, the diagnostic accuracy
of cystoscopic hydrodistention for non-ulcer IC/BPS has not been validated. Cystoscopic
hydrodistention can detect mucosal dysfunction and chronic inflammation over long periods.
Different grades of glomerulation may develop after hydrodistention of the bladder to a pressure of
80 cmH,0, and the maximal bladder capacity under anesthesia can be measured. The cystoscopic
characteristics of IC/BPS after hydrodistention are associated with bladder symptoms, bladder wall CT
findings, inflammatory urine biomarkers, and histopathological findings in the bladder wall.
Cystoscopic hydrodistention can be a useful diagnostic examination and a treatment for IC/BPS.
Cystoscopic findings are associated with severe bladder inflammation, clinical symptoms, and
treatment outcomes.

ANGIOGENESIS, ANGIOGENIC FACTORS, AND INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME
(1C/BPS).

Yoshimura N, Furuta A, Tobisawa Y, Igarashi T, Saito T, Ueda T. Int J Urol. 2026 May;33 Suppl 1(Supp!
1):e70420. doi: 10.1111/iju.70420. PMID: 42303427; PMCID: PM(C13271850.

Open Access

In this paper from the USA and Japan, the authors note that the etiology of IC/BPS is multifactorial;
thus, pathophysiology-based phenotyping is needed for tailored treatments of IC/BPS patients. In this
regard, it is now generally agreed that, when focusing on inflammatory responses in the bladder
mucosa, IC/BPS is divided into two major phenotypes. One is "interstitial cystitis (IC)," which is a
chronic inflammatory disorder with Hunner lesions, and the other is "bladder pain syndrome (BPS),"
in which inflammatory changes are minimal without Hunner lesions. However, as another important
pathophysiological change in the IC/BPS bladder, angiogenetic responses including overexpression of
angiogenic growth factors, such as platelet-derived endothelial cell growth factor (PD-ECGF), vascular
endothelial growth factor (VEGF), and CD31 (platelet endothelial cell adhesion molecule; PECAM-1),
have been shown to correlate with symptom severity in Hunner-type IC and non-Hunner IC/BPS
patients. In addition, previous studies in IC/BPS patients showed that glomerulations or mucosal
bleeding during hydrodistension occur due to the rupture of bladder mucosal capillary vessels in
association with PD-ECGF and VEGF overexpression. Furthermore, upregulation of angiogenic factors
and their signaling pathways has been detected in animal models of IC/BPS induced by bladder
inflammation or psychological stress. Thus, angiogenic factor overexpression and immature
microvessel formation in the bladder mucosa could be another important diagnostic criterion in
addition to the inflammatory status for further phenotyping of IC/BPS.

USE OF DISEASE-SPECIFIC BIOMARKERS IN IDENTIFYING INTERSTITIAL CYSTITIS AND GUIDING
EFFECTIVE TREATMENT FOR ITS DIFFERENT SUBTYPES.

Yu WR, Jhang JF, Jiang YH, Kuo HC. Tzu Chi Med J. 2026 Jan 12;38(2):152-163. doi: 10.4103/tcmj.TCMJ-
D-25-00028. PMID: 42131402; PMCID: PMC13167077.

Open Access

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a heterogeneous condition with unidentifiable
causes and unknown pathophysiology. Exploring potential biomarkers with high reliability might
predict IC/BPS subtypes and guide specific treatment to achieve successful outcomes. The authors
from Taiwan report that currently used clinical biomarkers to identify IC/BPS include pain symptoms,



https://onlinelibrary.wiley.com/doi/10.1111/iju.70420
https://onlinelibrary.wiley.com/doi/10.1111/iju.70420
https://pmc.ncbi.nlm.nih.gov/articles/PMC13167077/
https://pmc.ncbi.nlm.nih.gov/articles/PMC13167077/

low bladder capacity, bladder wall thickness, and serum or urinary parameters. The wide application
of serum biomarkers for identifying IC/BPS from patients with similar bladder symptoms is not
established yet due to their low specificity. Patients with IC/BPS exhibit distinct urinary inflammatory
cytokine profiles and oxidative stress biomarkers compared with controls, and the urine levels of
biomarkers were correlated with pathologic conditions of the bladder. Identifying IC/BPS subtypes,
including Hunner's IC (HIC) and non-Hunner's IC (NHIC) with different cystoscopic characteristics, can
facilitate specific treatments with satisfactory outcomes. Using a cluster of biomarkers has been
reported to aid in the detection of IC/BPS patients, and patients with HIC can be recognized from
patients with IC/BPS. Machine learning using the decision tree model can further provide high
accuracy for predicting treatment outcomes. Currently, a satisfactory disease biomarker that can be
used to identify IC/BPS subtypes and guide appropriate bladder therapy is lacking. In the future, the
treatment goal may be achieved by combining noninvasive clinical parameters with cluster of urinary
biomarkers and constructing nomograms for identifying IC/BPS in patients with lower urinary tract
symptoms and discriminating patients with HIC from those with IC/BPS.

SERUM AND URINE BIOMARKERS FOR INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME.
Torimoto K, Ueda T. Int J Urol. 2026 May;33 Suppl 1:e70421. doi: 10.1111/iju.70421. PMID: 42303411.
Open Access

The diagnosis of interstitial cystitis/bladder pain syndrome primarily relies on symptom assessment
and exclusion of other conditions, heavily depending on the physician's experience. Interstitial
cystitis/bladder pain syndrome is classified into two major categories: cases with Hunner lesions, while
others without Hunner lesions. Detecting Hunner lesions requires cystoscopic examination; however,
performing cystoscopy necessitates the physician suspecting that the patient is likely to have
"interstitial cystitis/bladder pain syndrome." Objective, non-invasive biomarkers serving as diagnostic
indicators are useful to suspect the disease. Although numerous studies have been conducted to
identify useful biomarkers, clinical implementation has not yet been achieved. This paper from Japan
reviews the current status of research on urine and serum biomarkers for interstitial cystitis/bladder
pain syndrome. Several promising biomarkers exist, but large-scale, multi-center studies to validate
their reliability have not been conducted, and the path to clinical implementation remains long.

SIGNALING PATHWAYS RELATED TO INTERSTITIAL CYSTITIS.

Wang H, Liu S, Sun Y, Wang L. Front Immunol. 2026 Apr 23;17:1774072. doi:
10.3389/fimmu.2026.1774072. PMID: 42112338; PMCID: PM(C13149192.

Open Access

Interstitial cystitis/bladder pain syndrome (IC/BPS) represents a chronic, non-infectious inflammatory
bladder disorder, predominantly affecting women. Primary symptoms include ongoing pelvic pain,
frequent urination, and urgency, often accompanied by functional somatic pain syndromes and
psychological health disturbances. The severity of IC symptoms significantly impairs patients' quality
of life, highlighting the necessity for research on the pathogenesis, progression, and treatment of
IC/BPS. Although the exact etiology of IC remains unclear, and there is no simple or definitive
diagnostic method, current clinical treatments primarily focus on symptom relief rather than a cure.
In recent years, extensive experimental studies on the etiology and pathophysiology of IC have
identified a multitude of signaling pathways involved in the disease's initiation, progression, and self-
repair mechanisms. This study from China focuses on IC-related signaling pathways, analyzing the role
of key molecular signals in the onset and progression of IC. By integrating clinical symptoms and signs
with molecular biology insights, they provide a comprehensive overview and comparative analysis of
IC's etiology and pathophysiological activities. The goal is to establish a theoretical foundation for the
development of more efficient diagnostic tools, drug therapies, treatment evaluations, and preventive
strategies for IC.

PLATELET-RICH PLASMA
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EFFICACY OF PLATELET-RICH PLASMA IN INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME: A
SYSTEMATIC REVIEW AND META-ANALYSIS.

Ali F, Haseeb A, Khan HB, Maaz M, Mohammed W. Int Urogynecol J. 2026 Apr 1. doi: 10.1007/500192-
026-06579-7. Epub ahead of print. PMID: 41920327.

Interstitial cystitis/bladder pain syndrome (IC/BPS) has been recognized as a chronic, debilitating
disorder characterized by pelvic pain and urinary dysfunction, for which current therapies have
offered limited long-term effectiveness. Recently, platelet-rich plasma (PRP), a biologic therapy rich in
growth factors, has been investigated as a regenerative treatment option. This systematic review and
meta-analysis from Ireland, UK and Pakistan followed Preferred Reporting Items for Systematic
Reviews and Meta-Analyses guidelines. This review was prospectively registered in the International
Prospective Register of Systematic Reviews (CRD420251084131). Eight studies evaluating intravesical
PRP for IC/BPS were included. Data were extracted from PubMed, Web of Science, CINAHL, and
Cochrane Central Register of Controlled Trials. Risk of bias was evaluated using the RoB 2.0 tool for
randomized controlled trial (RCTs) and the Newcastle-Ottawa Scale for observational studies. Platelet-
rich plasma therapy led to significant improvements in patient-reported outcomes. Pain scores (visual
analog scale) showed a pooled standardized mean difference (SMD) of -0.78 (95% ClI -1.15 to -0.41; p
<0.0001), whereas Interstitial Cystitis Symptom Index, Interstitial Cystitis Problem Index, and O'Leary-
Sant Symptom scores demonstrated SMDs of -0.79, -0.84, and -1.18 respectively (all p < 0.0001).
Functional bladder capacity (FBC) and uroflowmetry values improved, with FBC increasing from 267.6
ml to 322.0 ml and Qmax from 10.9 ml/s to 18.4 ml/s in some studies. Improvements were sustained
up to 6 months. A low incidence of mild adverse events (dysuria, hematuria, UTIs) was reported.
Symptom relief was consistent across short- and long-term follow-up groups, with no statistically
significant differences between durations. Intravesical PRP significantly improves pain, urinary
symptoms, and bladder function in patients with IC/BPS, while maintaining a low risk of adverse
effects. However, larger, well-designed RCTs are needed to confirm long-term efficacy and optimize
treatment protocols.

PLATELET-RICH PLASMA IN SELECTED UROLOGICAL CONDITIONS: A NARRATIVE REVIEW OF
BIOLOGICAL RATIONALE, CURRENT EVIDENCE, AND LIMITATIONS.

Huang L, Gao Z, Ren X, Xu Z, Zhu C. Transl Androl Urol. 2026 May 30;15(5):182. doi: 10.21037/tau-
2026-1-0084. Epub 2026 Apr 30. PMID: 42293825; PMCID: PM(C13263815.

Open Access

Platelet-rich plasma (PRP) has been increasingly investigated as an autologous regenerative product
in urology. Its proposed biological effects, including angiogenesis, inflammation modulation,
neuroprotection, and tissue remodelling, have prompted exploratory use in erectile dysfunction (ED),
Peyronie's disease (PD), interstitial cystitis/bladder pain syndrome (IC/BPS), urethral reconstruction,
and urinary incontinence. Because published studies are methodologically heterogeneous and many
are small or uncontrolled, a cautious narrative synthesis is needed. This narrative review from China
aimed to summarize the biological rationale, current clinical evidence, safety considerations, and
limitations of PRP in selected urological conditions. The authors performed a narrative review of
PubMed and Web of Science, with the search updated to March 2026. They included representative
English-language preclinical and clinical studies relevant to PRP in urology. This review was designed
as a narrative overview rather than a systematic review; therefore, no Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) flow diagram, formal risk-of-bias assessment, or
evidence grading was undertaken. Available preclinical studies support plausible urology-relevant
mechanisms, particularly endothelial support, cavernous nerve protection, urothelial repair, and
antifibrotic signalling. Clinically, early studies suggest potential short-term benefit in selected patients
with ED, IC/BPS, urethral reconstruction, hypospadias repair, and sphincteric incontinence. However,
results are inconsistent. In ED, sham-controlled trials and updated meta-analytic data indicate that
observed improvements may be modest, short-lived, or not superior to placebo in some settings. In
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PD, IC/BPS, reconstructive surgery, and urinary incontinence, the evidence remains preliminary and is
limited by single-centre designs, protocol heterogeneity, and incomplete reporting of PRP
composition. PRP remains an investigational therapy in urology. Its biological rationale is compelling,
but current clinical evidence is insufficient to support broad routine use. Future progress depends on
standardized PRP characterization and reporting, disease-specific sham-controlled trials, consistent
outcome measures, and longer follow-up.

EFFECT OF COMBINING LOW INTENSITY-EXTRACORPOREAL SHOCKWAVE THERAPY WITH PLATELET-
RICH PLASMA AMONG FEMALE PATIENTS WITH INTERSTITIAL CYSTITIS: A PROSPECTIVE SINGLE-
ARM PILOT STUDY.

Long CY, Chang CY, Sung IC, Ke LY, Chuang HY. Front Bioeng Biotechnol. 2026 May 28;14:1801578. doi:
10.3389/fbioe.2026.1801578. PMID: 42292523; PMCID: PM(C13253962.

Open Access

Interstitial cystitis (IC) is a disease comprised of multiple symptoms, included persistent bladder pain
syndrome (BPS), frequent urination, and urgency without getting infection or other identifiable
causes. In this study from Taiwan, 25 female patients diagnosed with IC/BPS, the patients were
performed low-intensity extracorporeal shockwave therapy (LI-ESWT) once a week for 8 weeks. The
application sites for LI-ESWT are located above the pubic bone, in the middle and on both sides, with
each session lasting about 20-30 min. High dosage of platelet-rich plasma (PRP) injections were
administered in weeks 1, 5, and 9. All subjects had a baseline, 1-month and 6-month post-treatment
assessment that included validated questionnaires and voiding diaries. Urodynamic studies were
conducted at baseline and the 6-month follow-up after treatment. The authors observed an 80%
efficacy rate. Then, they showed significant improvements in VAS, OABSS, UDI-6, 1IQ-7, and POP at the
1-month follow-up. However, only the ICIQ showed significant improvement at the 6-month follow-
up. They further examined the urodynamic parameters and MCC revealed significant difference at 6-
month follow-up. The voiding diaries, which tracks the number of urinations, voided volume,
maximum volume, and nocturia significant improved at 1-month follow-up while only maximum
volume showed improvement at the 6-month follow-up. Finally, ICSI, ICPI, and OSS, all showed
significant differences at both the 1-month and 6-month follow-ups. The results of this study
suggested that the combination treatment of PRP and LI-ESWT might show a therapeutic efficacy to
IC/BPS patients, However, the follow-ups at 1 month and 6 months post-treatment suggested that the
treatment needs to be administered again over time to maintain its effectiveness.

REPEATED INTRAVESICAL PLATELET-RICH PLASMA INJECTIONS ALLEVIATE SYMPTOMS VIA T-CELL
MODULATION AND  MITOCHONDRIAL DYSFUNCTION IN  NON-ULCER INTERSTITIAL
CYSTITIS/BLADDER PAIN SYNDROME.

Fang W, Liu L, Song X, Huang J, Lv R, Li Z, Lv T, Cai Z, Wang Z, Han C, Lv J.5ci Rep. 2026 May
18;16(1):22462. doi: 10.1038/s41598-026-52272-6. PMID: 42151283

Open Access

Repeated intravesical injections of autologous platelet-rich plasma (PRP) have shown promise in
alleviating symptoms of non-ulcer interstitial cystitis bladder pain syndrome (IC/BPS), but the
underlying mechanisms remain unclear. In this single-centre prospective study from China, 80 patients
received four monthly PRP injections, with outcomes assessed by symptom scales, urodynamic
parameters, and immune indices in urine and serum. PRP significantly reduced 24-h micturition
frequency, numeric rating scale (NRS), O'Leary, pelvic pain and urgency/frequency patient symptom
scale (PUF), and self-rating anxiety scale (SAS) scores at post-treatment follow-ups (all p < 0.05), while
bladder capacity and voided volume remained unchanged. Serum and urinary inflammatory, iron
metabolism, and oxidative stress markers were not significantly altered. PRP improved T-lymphocyte
mitochondrial metabolic status, reducing CD4* and CD8* T-cell mitochondrial mass and decreasing
CD8" effector memory (Tem) T-cell counts, CD8" Tem-MMP"¥, and CD8* PD-1* Tem counts after the
fourth injection (all p < 0.05). These immunological parameters positively correlated with symptom



https://pmc.ncbi.nlm.nih.gov/articles/PMC13253962/
https://pmc.ncbi.nlm.nih.gov/articles/PMC13253962/
https://pmc.ncbi.nlm.nih.gov/articles/PMC13253962/
https://www.nature.com/articles/s41598-026-52272-6
https://www.nature.com/articles/s41598-026-52272-6
https://www.nature.com/articles/s41598-026-52272-6

severity. Baseline NRS > 4 was associated with worse baseline profiles and selective post-treatment
improvements, whereas global response assessment (GRA) stratification showed no significant
differences. These findings indicate that repeated intravesical PRP alleviates IC/BPS-related pain and
urinary symptoms primarily by reversing T-cell exhaustion and enhancing mitochondrial metabolic
status, thus highlighting T-cell immunometabolic modulation as a key therapeutic mechanism.

EFFECTS OF DIFFERENT CYSTOSCOPIC BLADDER CONDITIONS ON THE THERAPEUTIC OUTCOMES OF
INTRAVESICAL PLATELET-RICH PLASMA INJECTIONS IN PATIENTS WITH INTERSTITIAL
CYSTITIS/BLADDER PAIN SYNDROME.

Yu WR, Jhang JF, Jiang YH, Kuo HC. Int Urogynecol J. 2026 May 5. doi: 10.1007/s00192-026-06651-2.
Epub ahead of print. PMID: 42084645.

Patients with interstitial cystitis/bladder pain syndrome (IC/BPS) may present with different
cystoscopic bladder conditions. The current study from Taiwan investigated the treatment outcomes
of repeated intravesical platelet-rich plasma (PRP) injections for various bladder conditions. This study
included 66 patients with IC/BPS, including five with Hunner's IC and 61 with non-Hunner's IC, who
were not successfully managed with conventional treatments. The eligible patients underwent
videourodynamic studies, completed voiding diaries, and received intravesical PRP injections once a
month for a total of four treatments. Cystoscopic hydrodistention was performed, and the maximal
bladder capacity and glomerulation grade were recorded. Treatment outcomes were examined using
the global response assessment (GRA), and patients with a GRA score of 2 or 3 were considered to
have achieved treatment success. In total, 33 (50%) patients, including 20 (30.3%) who had an
excellent outcome (GRA score of 3) and 13 (19.7%) who had moderate improvement (GRA score of 2),
reported a successful outcome. The bladder pain visual analog score of 23 (34.8%) patients reduced
by > 3, and the functional bladder capacity of 15 (25.9%) patients increased to = 350 mL. The
glomerulation grade of 20 (32.8%) patients decreased by > 1. All patients did not report adverse events
such as urinary tract infection and urination difficulty. Patients with a baseline MBC of > 760 mL and
glomerulation grade of 0 or 1 had relatively higher success rates. In 50% of patients with IC/BPS,
including the non-Hunner's and Hunner's IC subtypes, intravesical PRP injections were effective in
reducing bladder pain, increasing bladder capacity, and improving glomerulation grade after
cystoscopic hydrodistention. Moreover, patients with reduced bladder inflammation who exhibited a
low glomerulation grade and a larger maximal bladder capacity at baseline had a relatively higher
treatment success rate.

FROM REGENERATIVE MECHANISMS TO CLINICAL PRACTICE: CURRENT STATUS, CONTROVERSIES,
AND FUTURE PERSPECTIVES OF PLATELET-RICH PLASMA IN UROLOGY AND SEXUAL MEDICINE.
QuR, GulJ,LuoY, Yang L, Dai Y. J Clin Med. 2026 Apr 13;15(8):2949. doi: 10.3390/jcm15082949. PMID:
42074752; PMCID: PM(C13116286.

Open Access

Platelet-rich plasma (PRP) is an autologous blood-derived biologic enriched in platelets and bioactive
mediators. In urology and sexual medicine, PRP has been promoted for erectile dysfunction (ED) and
a growing range of urogenital disorders on the premise that it may support angiogenesis,
neuroregeneration, immune modulation, and tissue remodelling. However, clinical uptake has
outpaced high-quality evidence, while heterogeneity in PRP preparation, characterization, and
delivery limits interpretability and reproducibility. This structured narrative review from China aims to
critically integrate mechanistic, preclinical, and clinical evidence regarding PRP use in ED, Peyronie's
disease (PD), stress urinary incontinence (SUI), interstitial cystitis/bladder pain syndrome (IC/BPS), and
selected emerging indications. The authors further aim to identify sources of heterogeneity and
propose an actionable minimum reporting framework (PRP-Uro Checklist) to guide future research. A
structured search of PubMed/MEDLINE was conducted for studies published between 2021 and 2025.
The relevant literature on PRP use in ED, PD, SUI, IC/BPS, and related indications was included for
critical narrative synthesis. Emphasis was placed on PRP classification and preparation variables,
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outcome measure validity, and sources of heterogeneity across studies. Mechanistic and preclinical
evidence supports PRP's potential to modulate nerve repair, angiogenesis, extracellular matrix
remodelling, and immune polarization through a complex secretome of growth factors, cytokines, and
extracellular vesicles (EVs). Clinical evidence suggests that intracavernosal PRP may improve erectile
function in selected populations, but effect size, durability, and superiority over placebo remain
uncertain due to small trials, substantial placebo effects, short follow-up, and incomplete biologic
characterization. Evidence for PRP in PD, SUI, and IC/BPS remains preliminary and is derived largely
from small cohorts, proof-of-concept studies, or uncontrolled designs, although early findings suggest
potential symptom benefit and acceptable short-term tolerability. Across indications, inconsistent PRP
reporting, particularly the absence of absolute platelet dose, leukocyte quantification, activation
method, and standardized treatment protocols, represents a major barrier to reproducibility and
evidence synthesis. PRP is biologically plausible and appears broadly safe, but its role in urology and
sexual medicine remains investigational and is not yet supported by guideline-level evidence. To
enhance reproducibility and interpretation, the authors propose a Minimum PRP Reporting Checklist
for Urology and Sexual Medicine Trials (PRP-Uro Checklist). Future progress requires rigorous
standardized reporting, indication-specific biologic characterization, rigorously designed sham-
controlled trials, clinically meaningful endpoints, and longer-term follow-up.

INTRAVESICAL  PLATELET-RICH PLASMA INJECTION FOR REFRACTORY INTERSTITIAL
CYSTITIS/PAINFUL BLADDER SYNDROME: A SYSTEMATIC REVIEW AND META-ANALYSIS.

Simodes GCS, de Oliveira C, Gon LM, Riccetto CLZ, Simbes GCS. Int Urogynecol J. 2026 Jun;37(6):1515-
1522. doi: 10.1007/500192-026-06515-9. Epub 2026 Apr 6. PMID: 41940881, PMCID: PMC13309483.

Open Access

Intravesical injection of platelet-rich plasma (PRP) has emerged as a novel therapeutic approach for
patients with interstitial cystitis/ bladder pain syndrome (IC/BPS). This systematic review and meta-
analysis from Brazil aim to evaluate the efficacy of PRP in alleviating pain and other related symptoms
and outcomes in women. This systematic review and meta-analysis followed PRISMA guidelines and
the PICO framework. A comprehensive search was conducted in multiple databases. Risk of bias was
assessed using the Cochrane Review Manager (RevMan), and quality of evidence was evaluated using
the Modified Oxford Centre for Evidence-Based Medicine tool. All included studies were quasi-
experimental, uncontrolled, and non-randomized, resulting in a low overall level of evidence. A pre-
post meta-analysis was performed assessing outcomes such as Global Response Assessment (GRA),
pain (VAS), symptom scores (ICSI, ICPI, OSS), urinary frequency, nocturia, and urodynamic parameters.
Standardized mean differences were calculated using a random-effects model, and heterogeneity was
assessed using Cochran's Q test and the |2 statistic. The meta-analysis revealed a potential treatment
effect, with a mean success rate (GRA > 2) of 48%. Given that all the results derive from uncontrolled
and non-randomized studies, they should therefore be interpreted with caution. Statistically
significant improvements were observed in pain scores, urinary frequency, nocturia, and bladder
function, including increases in Qmax and voided volume. Intravesical PRP injection may represent a
promising therapeutic option for refractory IC/BPS, showing trends toward improvement in pain,
nocturia, frequency, and bladder capacity. However, as current evidence is derived exclusively from
uncontrolled and non-randomized studies, its efficacy remains uncertain and the findings should be
interpreted with caution. Nonetheless, higher-quality randomized controlled trials are required to
confirm its efficacy and better define its role in clinical practice.

UROBIOME, MICROBIOME

THE MICROBIOME OF INTERSTITIAL CYSTITIS REVEALED BY 2BRAD-M.

Gan Y, Zhang J, Yao K, Jiang R, Li Z, Yang Y. Sci Rep. 2026 Mar 6;16(1):12413. doi: 10.1038/s41598-
026-42249-w. PMID: 41792350; PMCID: PMC13083856.

Open Access
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Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic, female-prone, multifactorial bladder
disorder characterized by symptoms such as suprapubic pain, urinary urgency, frequency, and pelvic
discomfort, often exacerbated by bladder filling and associated with urothelial dysfunction and
inflammation, while the etiology of IC/BPS remains largely unknown. This study from China was
conducted by performing 2bRAD sequencing for Microbiome (2bRAD-M) on bladder tissue samples to
investigate the microbial community distribution characteristics of bladder tissues in patients with
IC/BPS. The study recruited a total of 11 patients with IC/BPS. The lesion and surrounding normal
tissue were collected from each patient. DNA was extracted, and the genomes of various
microorganisms in the tissue were digested using IIB restriction endonucleases. The unique tags were
subjected to microbial qualitative and relative quantitative analysis. A total of 118 bacteria and 2 fungi
were detected in 22 samples from 11 patients diagnosed with IC/BPS. Microbial diversity was similar
in bladder lesion tissue and surrounding normal tissue. The microbial composition of the bladder
tissues was similar, with 3  microorganisms, namely Mycobacterium_tuberculosis,
Ralstonia_sp000620465 and Klebsiella_pneumoniae, detected in all tissues. At the species level,
Escherichia_coli, Bacillus_A_bombysepticus and Chlamydophila_abortus were the dominant species.
2 microorganisms (Sphingopyxis and Rhizobiaceae) were enriched in the lesion tissue, while
Acetobacteraceae and Porphyromonas were enriched in the normal tissue from patients with IC/BPS.
This study preliminarily depicted the microbial panorama of bladder tissues from IC/BPS patients using
the 2bRAD-M technique, revealing the distribution of microorganisms associated with the disease and
possible differences, providing new perspectives and research directions for subsequent studies on
the pathogenesis and progression of IC/BPS.

THE URINARY MICROBIOME, OVERACTIVE BLADDER AND BLADDER PAIN SYNDROME/INTERSTITIAL
CYSTITIS - MECHANISMS, DIAGNOSTICS AND THERAPEUTIC OPPORTUNITIES.

Spazzapan M, Raison N, Steves C, Sahai A. Nat Rev Urol. 2026 Jul 27. doi: 10.1038/541585-026-01174-
3. Epub ahead of print. PMID: 42509323.

Spazzapan et al from London note that overactive bladder and bladder pain syndrome/interstitial
cystitis are prevalent, multifactorial disorders with poorly understood pathophysiology. The discovery
of the urinary microbiome has overturned the sterile urine paradigm and created new opportunities
for mechanistic and translational research. Increasing evidence suggests that bladder microbial
communities are associated with urothelial signalling, immune tone and neural pathways that
influence urgency, pain and treatment response. In overactive bladder, Lactobacillus-predominant
profiles are associated with lower symptom burden and improved response to pharmacotherapy,
whereas Gardnerella-enriched and Pseudomonadota-enriched communities positively correlate with
refractory disease. In bladder pain syndrome/interstitial cystitis, microbial alterations are not based
on a single pathogenic signature but converge on metabolic and immune dysregulation. Multi-omics
studies integrating metagenomics, metabolomics and host immune data are beginning to define
functional pathways linking microbial metabolites, epithelial barrier function and nociceptor
sensitization. Results from emerging clinical trials suggest that urinary microbiome profiling might
enable patient stratification and inform treatment selection, whereas interventions, such as
probiotics, oestrogen therapy or dietary modulation, hold potential as adjunctive strategies. Together,
these advances position the urinary microbiome as a promising contributor to lower urinary tract
health and a potential target for precision urology, although the functional importance and causal role
of the low-biomass urinary microbiome in disease remain crucial unresolved questions.

GUT MICROBIOME-DRIVEN MICROGLIAL ACTIVATION LINKS DYSBIOSIS TO PAIN IN INTERSTITIAL
CYSTITIS/BLADDER PAIN SYNDROME.

Ghura S, Jmii H, Griffith J, Schaeffer AJ, Klumpp DJ. Res Sq [Preprint]. 2026 Apr 23:rs.3.rs-9087060. doi:
10.21203/rs.3.rs-9087060/v1. PMID: 42078866; PMCID: PM(C13131880.
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Interstitial cystitis/bladder pain syndrome (IC/BPS) is a debilitating condition of chronic pelvic pain
associated with urinary frequency and comorbid anxiety and depression. Recent studies in IC/BPS
patients and rodent models implicate fecal dysbiosis and increased systemic exposure to endotoxin.
These changes potentially elicit innate immune responses via the activation of microglial cells in the
central nervous system, key mediators of pain. Microglial ablation and inactivation have previously
been associated with analgesia in preclinical studies, underscoring the role of microglia in IC/BPS pain.
Ghura and colleagues from the USA investigated whether IC/BPS-associated fecal microbiota
differentially activate microglia and whether activation correlates with patient symptoms.
Microbiome-microglia interactions were assessed using three complementary in vitro culture models:
BV2 cells, enriched primary microglia (~ 95% microglia), and mixed glial cultures (microglia and
astrocytes). Microglial cultures were exposed to heat-killed, stool-derived microbiota, and the pro-
inflammatory cytokines tumor necrosis factor-a (TNF-a), RANTES/CCL5, and interleukin-6 (IL-6) were
quantified by ELISA. Cytokine levels were evaluated for patients and controls and correlated with
patient-reported genitourinary pain index (GUPI) scores. In all culture models, microglia exhibited
significantly increased proinflammatory responses to fecal microbiota of IC/BPS patients relative to
controls. Mixed glial cultures, incorporating astrocyte-microglia interactions, exhibited the most
robust cytokine responses. Cytokine levels positively correlated with GUPI pain scores. Together,
these findings further support a role for gut dysbiosis in IC/BPS symptoms and suggest microglial
activation and glial-glial interactions as a contributing mechanism. Understanding gut-brain axis
interactions in IC/BPS will thus enable development of novel microbiome-based therapies for treating
IC/BPS patients.

UROBIOME ANALYSIS IN INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME REVEALS NUANCED
DIFFERENCES ASSOCIATED WITH LOCALIZED PAIN.

Reasoner SA, Francis J, Gidney M, Amponsah A, Frainey B, Schrepf A, Kelly AG, Ryden AM, Crofford LJ,
Dmochowski RR, Hadjifrangiskou M, McKernan LC. Int Urogynecol J. 2026 Jun 20. doi: 10.1007/s00192-
026-06716-2. Epub ahead of print. PMID: 42322405.

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a prevalent chronic pain syndrome associated
with functional urinary disorders. IC/BPS symptoms can be localized to the pelvic-region or have co-
occurring widespread pain. Importantly, response to treatment depends on pain localization
phenotype. The etiology of IC/BPS remains elusive, and whether bacteria contribute to IC/BPS
pathophysiology remains uncertain. The authors from the USA hypothesized that the urobiome does
not differentiate phenotypic presentations of IC/BPS. They used urine samples collected from a
longitudinal randomized controlled trial of psychotherapy for individuals with IC/BPS to study the
association of the urobiome and IC/BPS symptoms over time. Individuals provided urine samples at
baseline, posttreatment, and at 5 months. They performed a secondary analysis on urine samples
applying 16S rRNA sequencing and assigned bacterial taxonomy to amplicon sequence variants (ASVs)
to characterize the urobiome. They compared urobiome diversity and stability over time, their
associations with IC/BPS symptoms, and relationships with pain localization. As validation of this
dataset, they noted a strong influence of menopausal status and recent urinary tract infection on the
composition of the urobiome. They did not detect widespread differences in the urobiome that
correlated with an individuals' pain localization or severity. Instead, they observed specific bacterial
sequences that were altered in abundance in relation to symptomatology, such as reduced abundance
of a Dialister ASV in persons with localized pelvic pain. Together, this dataset advances our
understanding of the urobiome in IC/BPS and sets the stage for future studies on the urobiome and
IC/BPS symptomes.

MICROBIOME AND CHRONIC PELVIC PAIN IN WOMEN: A MINI-REVIEW.
Vibert J, Stojanov M, Da Silva T, Baud D, Pluchino N. Hum Reprod. 2026 Jul 24:deag110. doi:
10.1093/humrep/deag110. Epub ahead of print. PMID: 42497358.
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Chronic pelvic pain (CPP) is a prevalent, disabling syndrome encompassing overlapping disorders such
as endometriosis/adenomyosis, bladder pain syndrome/interstitial cystitis, irritable bowel syndrome,
vulvodynia, and myofascial pain syndrome. Despite distinct clinical phenotypes, these conditions
converge on shared biological axes-immune dysregulation, endocrine imbalance, and central
sensitization-that sustain chronic pain. Increasing evidence implicates the human microbiome as a
potential upstream regulator of these pathways. Dysbiosis across the gut, vaginal, urinary, and
endometrial microbial ecosystems may promote local and systemic inflammation, compromise
epithelial barrier integrity, alter estrogen recirculation through the estrobolome, and engage aberrant
neuroimmune signalling along gut-brain and hypothalamic-pituitary-ovarian circuits. Recent multi-site
profiling suggests that microbial alterations often co-occur across pelvic compartments but remain
anatomically distinct, with shifts in anaerobic taxa and paired cervicovaginal immune signatures
supporting microbiome-immune interactions in CPP pathophysiology. This narrative review from
Switzerland synthesizes observational, multi-omics, and mechanistic evidence linking microbial
dysbiosis to CPP, highlights microbial metabolites as key functional mediators, and evaluates causal
data from experimental models. Finally, it discusses translational opportunities and limitations,
including microbiome-targeted interventions (dietary modulation, probiotics/psychobiotics,
postbiotics, and microbiota transfer approaches) and the need for harmonized, longitudinal and
biomarker-embedded trials to enable mechanism-based stratification and rational therapeutic
development.

BACTERIAL INFECTION

BACTERIURIA AFTER DIAGNOSTIC FLEXIBLE CYSTOSCOPY WITHOUT ANTIBIOTIC PROPHYLAXIS: A
PROSPECTIVE STUDY.

Lo TS, Li CW, Ro AL, Yu CC, Hsieh TH, Md YL. Int Urogynecol J. 2026 Mar 25. doi: 10.1007/s00192-026-
06616-5. Epub ahead of print. PMID: 41882425.

Flexible cystoscopy is well tolerated by women. Reprocessing of cystoscopes requires sterilization or,
at least, high-level disinfection (HLD). This study from Taiwan and Malaysia aims to assess the
incidence of bacteriuria after flexible cystoscopy using ortho-phthalaldehyde HLD. This is a prospective
study. Seventy-eight women undergoing diagnostic outpatient flexible cystoscopy were included.
Exclusion criteria were microbiologically confirmed or acute urinary tract infection, significant urethral
stricture, and bleeding disorders. Cystoscopes were reprocessed using ortho-phthalaldehyde. Pre-
cystoscopic urine cultures were obtained via catheterization 3-5 days prior. Post-cystoscopic urine
cultures were obtained immediately after the procedure. No antibiotics prophylaxis. One woman
(1.3%) developed post-cystoscopy bacteriuria. The overall mean age was 58.7 + 11.2 years; the mean
BMI was 23.4 *+ 3.3 kg/m?. In the non-bacteriuric cohort, the mean age was 58.87 + 11.3 years, 40
(51.9%) were in the older age group (> 60 years), 60 (77.9%) were postmenopausal, 69 (89.6%) were
non-diabetic, 20 (26%) had a prior hysterectomy, 13 (16.9%) had previous pelvic reconstructive
surgery, 10 (13%) had undergone anti-stress urinary incontinence surgery, and no woman had current
pelvic organ prolapse. The most common indication for flexible cystoscopy was hematuria (n = 45,
58.4%). Seventy-three (94.8%) women had unremarkable cystoscopic findings. The single bacteriuric
woman was 53 years old, postmenopausal, non-diabetic, with a BMI of 22.3 kg/m?, and an intact
uterus; cystoscopy was performed for interstitial cystitis. The incidence of bacteriuria following
flexible cystoscopy was 1.3%. Ortho-phthalaldehyde is effective for HLD in flexible cystoscopy,
provided robust rinsing, drying, and exposure-tracking protocols are maintained.

BLADDER TRIGONE

THE BLADDER TRIGONE: A SENSORY ORGAN?
Karl-Erik Andersson, Anthony Kanai,Bengt Uvelius. Continence Volume 17, March 2026.
https.//doi.org/10.1016/j.cont.2025.102309
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The bladder trigone is a distinct anatomical and functional subregion of the urinary bladder, defined
by its triangular configuration between the ureteral orifices and the internal urethral orifice. Although
traditionally less studied compared to the bladder dome and detrusor body, recent morphological,
molecular, and transcriptomic analyses reveal that the trigone is highly specialized. Understanding the
trigone's role in sensory signalling, urinary continence, and pathophysiological conditions such as
bladder pain syndrome and vesicoureteral reflux provides a basis for developing therapeutic
approaches to treat disorders involving this structure.

DIET

INTERSTITIAL CYSTITIS AND DIETARY INTERVENTIONS: A SYSTEMATIC REVIEW.

Alahmed FB, Hall A, Rhodes S, Jarvis M, Sheyn D. Int Urogynecol J. 2026 Jun 4. doi: 10.1007/s00192-
026-06572-0. Epub ahead of print. PMID: 42240858.

Interstitial cystitis/bladder pain syndrome (IC/BPS) is prevalent and disrupts daily life. Dietary
modification is commonly recommended, but evidence is fragmented. The authors from the USA
systematically compared dietary interventions; they hypothesized that individualized elimination may
improve symptoms, but overall randomized evidence remains limited. They searched PubMed,
EMBASE, Cochrane, Web of Science, and Scopus from inception through March 2025. Primary
outcomes used validated symptom scales (Genitourinary Pain Index [GUPI], O'Leary-Sant
Symptom/Problem Index [OSSI/OSPI], and visual analog scale [VAS]). Hedges' g with 95% confidence
intervals (Cls) were extracted or calculated for each comparison (N = 147 participants). Owing to
heterogeneity, they conducted a structured narrative synthesis. Four studies with 147 patients were
included. Elimination diet significantly reduced the OSSI (g = -0.89, 95% ClI -1.61, -0.16) and OSPI (g = -
1.97, 95% Cl -2.80, -1.15) at 12 months, and showed significant improvements in pain. Anti-
inflammatory diet showed no significant differences (g = -0.16, 95% Cl -1.04, 0.72 to g = -0.40, 95% ClI
-1.29, 0.49) on RAND Interstitial Cystitis Epidemiology and GUPI scores. E-health-supported dietary
coaching moderately improved VAS Pain (g =-0.96, 95% Cl -1.46, -0.45) and urgency (g =-0.68, 95% ClI
-1.18, -0.19). Hydrogen-rich water showed nonsignificant effects across all outcomes. Individualized
elimination may offer symptom benefit, whereas anti-inflammatory patterns and hydrogen-rich water
showed no clear advantage in small, short-term trials. Current randomized evidence is insufficient to
support strong recommendations; adequately powered RCTs (> 6-12 months) are needed.

LIVED EXPERIENCES

LIVED EXPERIENCES OF WOMEN WITH INTERSTITIAL CYSTITIS.

Lu YY, Lin SH, Wu SF. Eur J Obstet Gynecol Reprod Biol. 2026 Jul;323:115166. doi:
10.1016/j.ejogrb.2026.115166. Epub 2026 May 8. PMID: 42140168.

Interstitial cystitis significantly affects women's overall well-being. Limited research has explored the
lived experiences of women with interstitial cystitis from a qualitative perspective. The purpose of this
study from Taiwan was to explore the lived experiences of women diagnosed with interstitial cystitis
and to understand its multidimensional impacts on daily life. A qualitative study was conducted using
purposive sampling to recruit 18 women diagnosed with interstitial cystitis at a medical center in
northern Taiwan. One-on-one, semi-structured, in-depth interviews were conducted, audio-recorded,
and transcribed verbatim. Data were analyzed using qualitative content analysis. Six major themes
emerged including: a long and difficult search for diagnosis and treatment; significant changes in
physical function and bodily sensations; impact and disruption across all aspects of life; experiencing
emotional distress; loss of self-value; and developing survival strategies. Interstitial cystitis profoundly
affects women's physical, psychological, and social lives. The findings highlight the need for earlier and
more accurate diagnosis, multimodal treatment approaches, integrated psychological support, and
holistic nursing care to address the complex biopsychosocial needs of women with interstitial cystitis.
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IC/BPS AND SOCIAL MEDIA

SOCIAL MEDIA AS A SOURCE OF INFORMATION ON INTERSTITIAL CYSTITIS/BLADDER PAIN
SYNDROME: SUPPORT TOOL OR MISINFORMATION?

Gubbiotti M, Gilli C, Pelizzari L, Palma L, Rubilotta E, Rosadi S. Neurourol Urodyn. 2026 Apr 27. doi:
10.1002/nau.70298. Epub ahead of print. PMID: 42041193.

The aim of this study from Italy was to evaluate which social media platforms are most frequently
used by women with interstitial cystitis/bladder pain syndrome and to assess the scientific reliability
of the information shared online. A cross-sectional analysis was conducted on publicly available posts
published on Instagram, Facebook, X, YouTube, and TikTok. Only posts containing informative content
were included. Spam, duplicated posts, and advertisements were excluded. Two expert
urogynecologists independently assessed the scientific accuracy of each post, classifying them as
containing scientific evidence, containing scientifically correct but alarming information, or lacking
scientific evidence. For each post, authorship type, thematic category, and user engagement were
recorded. Inter-rater reliability was calculated using the Kappa statistic. One hundred and forty-six
posts were included: 59 on Instagram, 72 on Facebook, 9 on YouTube, 4 on X, and 2 on TikTok. Most
Instagram posts were published by healthcare professionals, while Facebook posts were
predominantly published by patients. On Instagram, the most frequent topic was awareness, whereas
diagnostic and therapeutic discussions were more common on Facebook. A minority of posts
contained scientifically validated information. Instagram generated the highest user engagement.
Agreement between reviewers was low for patient-generated content but higher for posts focused on
diagnosis and treatment. Instagram is mainly used by healthcare professionals to raise awareness,
whereas Facebook functions as a patient-driven space for discussion. The majority of posts lacked
scientific accuracy, underscoring the need for healthcare professionals to strengthen their online
presence to counter misinformation and support individuals seeking reliable information about
bladder pain.

EVALUATING INTERSTITIAL CYSTITIS CONTENT ON TIKTOK: A CROSS-SECTIONAL ANALYSIS.
Fitzgerald HN, Toal C, McLarty KB, Wu J, Fitzgerald JJ. Urogynecology (Phila). 2026 May 6. doi:
10.1097/5PV.0000000000001837. Epub ahead of print. PMID: 42118944.

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a common, stigmatizing, and poorly understood
condition. With more people turning to TikTok for health information, it is important to assess the
quality of IC/BPS-related content on this platform, which has not been studied to date. The objectives
of this study were to evaluate how IC/BPS is discussed on TikTok, assess the quality of the information
provided, and determine the utility of these videos as patient education tools. The authors from the
USA conducted a cross-sectional, content analysis study using a web scraping software to identify the
top 100 most-played TikTok videos under 4 IC/BPS-related hashtags. A codebook was developed to
document video qualities and content. The DISCERN scale was applied to evaluate health information
quality, and the Patient Education Materials Assessment Tool (PEMAT) was used to evaluate
understandability/actionability. The top 100 videos had a median of 71,400 plays, 116 comments, and
9 seconds duration. Half were created by patients, and half by health care workers. Most shared
personal experiences with neutral or negative tones. More videos demonstrated distrust in health
care than trust. Two thirds mentioned symptoms, and nearly half mentioned treatments. Videos
scored poorly on the DISCERN scale and the Actionability PEMAT, but highly on the Understandability
PEMAT. TikTok is a platform where patients actively engage with IC/BPS-related content. While videos
are widely accessible and understandable, they often lack high-quality and actionable information.
Clinicians should consider further engaging with TikTok to improve the accuracy, quality, and utility of
educational content on IC/BPS.

PENTOSAN POLYSULFATE
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CHARACTERIZATION OF PENTOSAN POLYSULFATE SODIUM MACULOPATHY WITH FLUORESCENCE
LIFETIME IMAGING. RETINA.

Nagel ID, Dysli C, Walker E, Kalaw FG, Mehta NN, Yassin SH, Baxter S, Hallaj S, Zangwill L, Bartsch DU,
Freeman WR, Borooah S. 2026 May 15. doi: 10.1097/IAE.0000000000004883. Epub ahead of print.
PMID: 42138584.

Long-term use of pentosan polysulfate sodium (PPS) for interstitial cystitis, has been associated with
a sight-threatening pigmentary maculopathy. This study from the USA and Switzerland evaluated
fluorescence lifetime imaging ophthalmoscopy (FLIO) in PPS maculopathy patients and correlated
findings with fundus autofluorescence (FAF) and optical coherence tomography (OCT). This
prospective study included patients with confirmed PPS maculopathy at the University of California,
San Diego. All patients underwent same-day multimodal imaging (FLIO, fundus photography, FAF,
OCT). Disease severity was graded using updated PPS maculopathy criteria. FLIO data were compared
to age-, sex- and lens-status-matched controls. Nineteen eyes from 10 PPS patients (mean age 71.2)
and 19 eyes from 11 age-sex matched normal controls (mean age 71.5) were included. Both groups
had seven pseudophakic (PP) and four phakic (P) patients. PPS maculopathy patients showed
characteristic FAF changes and RPE hypertrophy. Disease severity did not significantly differ within or
between phakic and pseudophakic groups. Mean FLIO lifetimes in PPS eyes were significantly longer
than in controls (P: 905 ps v.s 500 ps, p<0.019), PP: 557 ps vs. 371 ps, p<0.044). Lifetimes also varied
significantly with maculopathy severity (p<0.05). In 11 eyes, parafoveal foci with very short lifetimes
(273-394 ps) were detected and differed significantly from central values (p=0.030). FLIO detected
significant differences in fluorescence lifetimes between PPS maculopathy patients and controls.
Discrete very short lifetime foci may represent early or distinct disease features. FLIO is a promising
non-invasive tool for diagnosing and monitoring PPS maculopathy.

RETINAL PIGMENT EPITHELIUM INJURY IN PENTOSAN POLYSULFATE EXPOSURE: MORPHOLOGIC
CHANGES, PHAGOCYTIC DEFICITS, AND MITOCHONDRIAL DYSFUNCTION.

Rajagopalan A, Satyanarayana G, Kumpakha R, Shiromani S, Boatright JH, Jain N, Datta S. bioRxiv
[Preprint]. 2026 Mar 31:2026.03.28.715018. doi: 10.64898/2026.03.28.715018. PMID: 41959446;
PMCID: PMC13060278.

Open Access

Pentosan polysulfate (PPS) is a semisynthetic sulfated polysaccharide that was approved by the United
States Food and Drug Administration (FDA) for treatment of interstitial cystitis (IC). A 2018 study by
this group described a vision-threatening macular toxicity associated with long-term use of PPS.
However, given the relatively recent characterization of PPS maculopathy, they note that they have
limited knowledge of its pathophysiology. The present study therefore investigated the
pathophysiology of PPS maculopathy in a cell culture model, assessing impacts of PPS exposure on
morphology and mitochondrial function. They treated ARPE-19 cells with increasing doses of PPS and
investigated both mitoprotective and cytoprotective mechanisms, mitochondrial reactive oxygen
species production (ROS) and respiration, cellular structure, and retinal pigment epithelium (RPE)
dysfunction through phagocytosis assays. They found that PPS increased mitochondrial superoxide
accumulation and that increased doses of PPS impaired basal and maximal respiration in a Seahorse
assay without the expected response of increases in the cellular energy sensor pAMPK. PPS exposure
disrupted mitochondrial and cell protective mechanisms against ROS accumulation as assessed
through examination of mitochondrial biogenesis markers PGC-1a and SIRT1 and autophagy markers
LC3 and p62. PINK1 expression increased with increasing duration of exposure to PPS. Further, they
found that PPS led to functional and structural changes to RPE cells, which exhibited an increase in
cell aspect ratio and impaired phagocytosis with higher doses of PPS. Lastly, they found an increase in
cell death in response to higher doses of PPS, evident through ethidium homodimer cell viability
assays. Taken together, the study shows PPS exposure has profound effects on RPE viability and
function through impairment of mitochondrial respiration and mito- and cyto-protective mechanisms
and highlights mitochondrial insult as a potential focus of future PPS research.



https://pubmed.ncbi.nlm.nih.gov/42138584/
https://pubmed.ncbi.nlm.nih.gov/42138584/
https://pmc.ncbi.nlm.nih.gov/articles/PMC13060278/
https://pmc.ncbi.nlm.nih.gov/articles/PMC13060278/

LATE DEVELOPMENT OF CLINICALLY APPARENT PENTOSAN POLYSULFATE MACULOPATHY AFTER
DRUG CESSATION.

N'jai B, Rajagopalan A, Milner D, Jain N. Retin Cases Brief Rep. 2026 Apr 1. doi:
10.1097/1CB.0000000000001912. Epub ahead of print. PMID: 41920598.

The purpose of this study from Atlanta, USA was to describe two cases of delayed onset pentosan
polysulfate (PPS) maculopathy that became clinically apparent years after drug cessation. Two
patients followed with serial ophthalmic examination and multimodal fundus imaging. Two women,
each with > 2400 g cumulative exposure to PPS, developed clinically apparent PPS maculopathy years
after drug cessation. In each case, baseline fundus imaging soon after PPS cessation demonstrated a
thin choroid and subtle nonspecific fundus irregularities, but not the classic features of toxicity. These
cases suggest that late development of clinically detectable pentosan polysulfate maculopathy may
occur years after drug cessation. These findings corroborate earlier work suggesting that choroidal
changes may be an early but nonspecific sign of toxicity. This observation has important ramifications
for PPS dosing and surveillance guidelines.

DRUG-INDUCED CYSTITIS

A CASE OF DRUG-INDUCED CYSTITIS ASSOCIATED WITH A MULTICOMPONENT HERBAL
FORMULATION INVOLVING YOKUININ-TO.

Bando T, Aramaki K, Tsubonuma Y, Shiramizu S, Fujimoto N. Cureus. 2026 Jun 15;18(6):€110922. doi:
10.7759/cureus.110922. PMID: 42460224; PMCID: PMC13372481.

Herbal medicines, including traditional Japanese Kampo formulations, are widely used for various
conditions. Although generally considered safe, they may cause unexpected adverse events, which
are often underrecognized. Bando et al from Japan report a case of cystitis potentially associated with
a traditional Japanese multicomponent herbal formulation. A 77-year-old man presented with dysuria,
urinary frequency, and gross hematuria. The patient had been taking a Kampo formulation for 35 days.
Laboratory studies showed hematuria without evidence of a urinary tract infection. Computed
tomography and cystoscopy revealed bladder wall thickening with erythematous and edematous
changes. Given the temporal relationship between initiation of the herbal formulation and symptom
onset, drug-induced cystitis was suspected. Discontinuation of the formulation led to marked
improvement in symptoms, urinalysis findings, and imaging results without additional specific
treatment. Bladder malignancy and interstitial cystitis were considered unlikely based on cystoscopic
findings, imaging studies, urine cytology, and spontaneous resolution of the lesions, although
eosinophilic and viral cystitis could not be completely excluded.

NIOSOMAL GRAPE SEED EXTRACT ATTENUATES CYCLOPHOSPHAMIDE-INDUCED BLADDER INJURY
THROUGH MODULATION OF OXIDATIVE STRESS AND INFLAMMATION WITH NRF2-RELATED
ANTIOXIDANT RESPONSES.

El-Habashy SS, Helal Al, Elzeiny D, Haikal A, Salem AE, Atta MS, Ebrahim HA, Althobaiti SA, Abdallah
DN. Tissue Cell. 2026 Jun 21;103:103707. doi: 10.1016/].tice.2026.103707. Epub ahead of print. PMID:
42341429.

Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic inflammatory bladder disorder with
limited therapeutic options. Grape seed extract (GSE) has potent antioxidant and anti-inflammatory
properties; however, its therapeutic application is limited by poor bioavailability. This study from
Egypt aimed to develop grape seed extract-loaded niosomes (GSN) and evaluate their protective
efficacy against cyclophosphamide (CYCL)-induced bladder injury model relevant to IC/BPS. Twenty-
eight female rats were randomly allocated into four groups (n = 7): control, CYCL-treated, CYCL + GSE,
and CYCL + GSN. CYCL was administered intraperitoneally at 75 mg/kg on days 1, 4, and 7, while GSE
and GSN were given orally at 100 mg/kg for eight consecutive days. Bladder tissues were examined
using histopathology, ultrastructural assessment, immunohistochemistry, oxidative stress
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biomarkers, gene expression analysis, and molecular docking. CYCL induced marked urothelial injury,
inflammatory infiltration, fibrosis, oxidative stress, apoptosis, and disruption of barrier-related
markers, accompanied by increased NF-kB, IL-6, caspase-3, MDA, and nitric oxide levels and reduced
E-cadherin, SOD, GSH, Nrf2, and ZO2 expression. GSE partially ameliorated these alterations, whereas
GSN produced stronger protective effects, restoring bladder histoarchitecture, improving
ultrastructural integrity, reducing inflammatory and apoptotic immunoreactivity, and enhancing
antioxidant defense markers. GSN also increased Nrf2 and ZO2 mRNA expression, suggesting an
association with Nrf2-related antioxidant responses and improved urothelial barrier integrity.
Molecular docking further indicated favorable interactions of GSE phytoconstituents with GSK3-3 and
the KEAP1-Nrf2 complex. Overall, GSN enhanced the therapeutic efficacy of GSE against CYCL-induced
bladder injury, possibly through modulation of oxidative stress, inflammation, apoptosis, and barrier-
associated pathways. Further protein-level studies are required to confirm direct Nrf2 pathway
activation.

IC/BPS AND ENDOMETRIOSIS

ARE WE MISSING THE BLADDER? REFLECTIONS ON ENDOMETRIOSIS AND IC/BPS.

Di Favero G, Zeppernick F, Zeppernick M, Pfiffer T, Schwandner T, Meinhold-Heerlein I. Int Urogynecol
J. 2026 Jul 8. doi: 10.1007/500192-026-06804-3. Epub ahead of print. PMID: 42417873.

Open Access

Endometriosis and interstitial cystitis/bladder pain syndrome (IC/BPS) frequently coexist in women
with chronic pelvic pain, yet overlapping symptoms and non-standardized diagnostic pathways often
delay recognition of dual pathology. The authors from Germany propose that a structured surgical
approach combining laparoscopy and diagnostic cystoscopy may improve identification and clinical
characterization of this overlap. On the basis of prospective surgical experience in women with
suspected endometriosis and concomitant bladder symptoms, optical assessment enables phenotypic
differentiation of bladder-centric and non-bladder-centric IC/BPS. When cystoscopic features are
present, initiation of a standardized bladder-directed therapeutic strategy alongside endometriosis
treatment may enhance symptom control and reduce persistent pain. Systematic evaluation during a
single surgical setting has the potential to increase diagnostic precision, minimize incomplete
interventions, and support individualized, mechanism-based management. This opinion highlights the
importance of integrated diagnostic algorithms and multidisciplinary care models to address the
complex interplay between endometriosis and IC/BPS.

A PROSPECTIVE SURGICAL EVALUATION OF THE COEXISTENCE OF ENDOMETRIOSIS AND
INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME.

Favero G, Zeppernick F, Zeppernick M, Pfiffer T, Schwandner T, Meinhold-Heerlein I. Arch Gynecol
Obstet. 2026 Jul 8;313(1):218. doi: 10.1007/s00404-026-08507-y. PMID: 42414622; PMCID:
PMC13346136.

Open Access

Endometriosis and interstitial cystitis/bladder pain syndrome (IC/BPS) frequently coexist; however,
diagnostic delays and non-standardized criteria limit accurate identification of these conditions. The
purpose of this study from Germany was to assess the feasibility, safety, and clinical characterization
of coexisting endometriosis and IC/BPS using a standardized surgical evaluation approach. In this
prospective single-center study, approximately 100 women with presumed endometriosis and
bladder symptoms undergoing laparoscopy for staging and/or treatment will simultaneously undergo
diagnostic cystoscopy for IC/BPS. Optical confirmation and phenotype characterization of IC/BPS will
be assessed. In cases with cystoscopic signs of IC/BPS, a standardized therapeutic protocol will be
initiated to address bladder-centric symptoms alongside endometriosis treatment. The study will
evaluate whether systematic surgical assessment enables reliable detection of coexisting
endometriosis and IC/BPS and facilitates the identification of bladder-centric and non-bladder-centric
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IC/BPS phenotypes. Early recognition of IC/BPS in women with endometriosis may reduce unnecessary
interventions and inform individualized management strategies. The combination of standardized
laparoscopy and cystoscopy may improve diagnostic precision in patients with suspected coexisting
endometriosis and IC/BPS. The study is expected to provide insights that support phenotype-driven,
multidisciplinary care and inform future research and the development of integrated diagnostic
algorithms.

COMORBID PAIN CONDITIONS, CHRONIC PAIN SYNDROMES, PAIN DISORDERS, PELVIC
PAIN, PELVIC DISORDERS

THE VALUE OF A NON-INVASIVE BLADDER SENSITIVITY PARADIGM IN CHRONIC PELVIC PAIN.
Coxon L, Tan E, Krassowski M, Mendes PA, Gomes JF, Lunde CE, Meijlink J, Perro D, Arendt-Nielsen L,
Aziz Q, Becker CM, Birch J, Charrua A, Demetriou L, Evans E, Hoffman A, Horne AW, Hummelshoj L,
Missmer SA, Passarella E, Pogatzki-Zahn E, Treede RD, Vollert J, Zondervan KT, Sieberg CB, Cruz F,
Nagel J, Vincent K. Reprod Fertil. 2026 Mar 4,;7(1):RAF250091. doi: 10.1530/RAF-25-0091. PMID:
41705870; PMCID: PMC12974766.

Open Access

Coxon and this international team explore bladder sensitivity profiles in females with chronic pelvic
pain, using a non-invasive bladder sensitivity paradigm, aiming to determine how profiles differ
between groups defined by symptoms; groups defined by diagnoses; and understanding how bladder
sensitivity relates to clinical symptoms. A previously developed non-invasive bladder sensitivity
paradigm will be used, which assesses pain and urgency ratings during physiological bladder filling,
time to reach descriptive sensations, and volume voided at the paradigm end. The cohort comprised
individuals with (pain + bladder) and without (pain only) overt bladder symptoms and pain-
free/bladder-symptom-free controls; within both pain groups were participants with and without
endometriosis. In addition, questionnaires were completed, which included bladder- and bowel -
related symptoms. Participants with pain + bladder symptoms had significantly greater pain intensity
scores throughout the paradigm compared with controls. When looking at underlying diagnoses, the
only significant difference between those with bladder symptoms, with and without endometriosis,
was in the volume voided at the end of the paradigm. Correlations were found between pain ratings
during the paradigm and gastrointestinal symptom scores from questionnaires. The authors found
that the paradigm can distinguish between those with overt bladder symptoms and controls. It also
appears to potentially identify a group of individuals with 'silent' bladder symptoms. It is currently
unclear whether those with 'silent' symptoms go on to develop overt symptoms. Overall, this study
highlights the need to explore bladder sensitivity in individuals with any form of chronic pelvic pain,
as comorbidity is common and 'silent' symptoms are not well understood.

WOMEN WITH CHRONIC PELVIC PAIN CAN BE STRATIFIED USING MULTIMODAL ASSESSMENT.
Demetriou L, Coxon L, Evans E, Kuan K, Perro D, Parsons K, Tan E, Charrua A, Ferreira-Gomes J, Abreu
Mendes P, Lunde CE, Arendt-Nielsen L, Aziz Q, Birch J, Garbutt K, Hoffman A, Horne AW, Schilder A,
Hummelshoj L, Krassowski M, Meijlink J, Pogatzki-Zahn EM, Treede RD, Vitonis AF, Vollert J, Becker
CM, Cruz F, Missmer SA, Sieberg CB, Zondervan K, Nagel J, Vincent K; TRiPP Consortium. Pain. 2026 Apr
1,167(4):786-802. doi: 10.1097/).pain.0000000000003857. Epub 2025 Nov 17. PMID: 41854293;
PMCID: PM(C12994511.

Open Access

Chronic pelvic pain (CPP) is a common and burdensome symptom in women yet current clinical
management frequently leaves many with persistent pain. The Translational Research in Pelvic Pain
(TRiPP) project adopts a pain-focused strategy, aiming to better phenotype CPP through multimodal
assessment. Here, the authors integrated questionnaire, physiological, and biological data to (1)
determine whether perturbations in the function of pain-relevant systems in women with CPP can be
demonstrated and (2) explore whether these data can stratify women with CPP into meaningful
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subgroups, independent of diagnostic group. Participants included 108 women, aged 18 to 50 years,
with CPP including endometriosis-associated pain (EAP), bladder pain syndrome (BPS), comorbid EAP
and BPS, and pelvic pain with no underlying pathology alongside 50 pain-free controls. Analyses were
conducted in 3 stages: (1) group comparisons, (2) latent profile analysis to identify CPP subgroups, and
(3) clinical characterization of resulting clusters. Compared with controls, CPP participants reported
significantly greater fatigue, poorer sleep, higher anxiety, depression, pain catastrophising, and more
childhood trauma (P < 0.01). However, no significant differences were observed in physiological
measures. Latent profile analysis revealed 3 distinct CPP subgroups, differentiated by questionnaires
rather than physiological measures. Cluster 1 represents a group with predominantly higher-impact
pain compared with others, that may be associated with nociplastic mechanisms. These findings
support alternative approaches to stratification of CPP separate from standard diagnostic groupings.
The role of questionnaire measures in this stratification facilitates translation to clinical settings;
however, further work is required to determine whether differing therapeutic approaches are
appropriate for each cluster.

MULTIMORBIDITY IN CHRONIC OVERLAPPING PAIN CONDITIONS: FROM BURDEN TO INTEGRATED
CARE.

d'Incau E, Kaplan CM, Micoulaud-Franchi JA, Veasley C, Ohrbach R. J Clin Med. 2026 Jun
22;15(12):4835. doi: 10.3390/jcm15124835. PMID: 42356003; PMCID: PMC13301342.

Open Access

The authors from the USA and France report that chronic overlapping pain conditions (COPCs) refer
to a set of chronic pain disorders that frequently co-occur and may involve partially overlapping
mechanisms. The U.S. National Institutes of Health currently recognizes ten COPCs: fibromyalgia,
painful temporomandibular disorders, chronic low back pain, chronic migraine headache, chronic
tension-type headache, irritable bowel syndrome, endometriosis, interstitial cystitis/bladder pain
syndrome, vulvodynia, and myalgic encephalomyelitis/chronic fatigue syndrome. When multiple
COPCs coexist, they are associated with a disproportionate multimorbidity burden, including greater
pain, poorer psychological well-being, functional limitations, disability, fatigue, sleep disturbances,
diminished quality of life, and increased healthcare utilization. Despite their impact, COPCs remain
under-recognized, underdiagnosed, and undertreated. Combining structured literature searches and
citation tracking with narrative syntheses, this review examines comorbid relationships, the burden
of multimorbidity, and potentially overlapping nociplastic mechanisms. By adopting a multimorbidity-
based perspective rather than a one-disease, one-treatment approach, it highlights barriers to care-
including limited clinical awareness, under-recognition of additional COPCs, limited mechanistic
understanding, and fragmented care-and proposes integrated strategies emphasizing prevention,
systematic screening, mechanism-informed assessment, and coordinated, patient-centered
multimodal management.

THE PREVALENCE OF FIBROMYALGIA IN THE GENERAL POPULATION AND AT-RISK
SUBPOPULATIONS: A SYSTEMATIC REVIEW AND META-ANALYSIS.

D'Souza RS, Klasova J, Morsi M, Vincent A, Mohabbat AB, Whitfield S, Radlicz C, Sheen S, Wang D,
Zhitnitsky M, Saini C, Al-Hindawi A, Lopez K, To J, Chitneni A, Graca M, Gill B, Her YF, Prokop LJ, Hussain
N. Anesth Analg. 2026 May 27. doi: 10.1213/ANE.0000000000008098. Epub ahead of print. PMID:
42201834.

Open Access

Estimates of fibromyalgia prevalence vary widely worldwide due to differences in diagnostic criteria,
study methodology, and population characteristics. Accurate estimates are essential to inform
population-level surveillance, guide resource allocation, and highlight disparities in disease
recognition and access to care. The objective of this systematic review and meta-analysis from the
USA was to determine the global prevalence of fibromyalgia in the general population, and secondarily
to identify factors moderating prevalence variation and to assess prevalence in defined at-risk
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subpopulations. Pooled prevalence estimates with 95% confidence intervals (Cls) were calculated
using the inverse variance heterogeneity model with Freeman-Tukey transformation. Subgroup
analyses were performed by sex, diagnostic criteria, country, and other study characteristics, and
meta-regression assessed moderators including publication year and Human Development Index
(HDI). Of 21,645 records identified, 1,728 underwent full-text review and 882 studies were included
in the final analysis. Across 38 countries and 30,070,032 individuals (188 studies), the pooled
fibromyalgia prevalence in the general population was 1.40% (95% Cl, 0.49-2.47), with substantial
heterogeneity (12 = 100%) and very low certainty of evidence. Among at-risk subpopulations
(9,771,123 participants; 768 studies), prevalence was markedly higher in autoimmune and
inflammatory conditions, such as chronic urticaria (37.1%), interstitial cystitis (30.8%), systemic
sclerosis (20.6%), celiac disease (20.5%), and inflammatory bowel disease (19.9%), and elevated in
chronic pain, rheumatologic, and post-infection cohorts. Meta-regression identified publication year
(B=0.008, P<.001) and HDI (B =0.725, P =.002) as significant moderators of prevalence. In conclusion,
fibromyalgia affects 1% to 2% of the global population, with substantially higher rates in at-risk
subpopulations. Temporal and socioeconomic trends emphasize diagnostic inconsistency and global
disparities in care.

PRECLINICAL MODELS OF FEMALE PELVIC PAIN DISORDERS.

Scuffi I, Marini M, Petraglia F, Landini L, Nassini R, De Logu F. Pain. 2026 May 20. doi:
10.1097/}.pain.0000000000004016. Epub ahead of print. PMID: 42212477.

Open Access

Pain is influenced by a complex interplay of biological, psychological, and social factors. Sex has
emerged as a key determinant of vulnerability to chronic pain and a major risk factor for poor response
to available pharmacological treatments. Women report higher rates of chronic pain and exhibit
greater pain sensitivity; however, the underlying mechanisms remain poorly understood. Preclinical
models are essential to uncover sex-specific biological pathways involved in pain and to guide the
development of novel, targeted therapies through translational approaches. This review from lItaly
summarizes animal models of female-associated pelvic pain disorders, including endometriosis,
adenomyosis, dysmenorrhea, vulvodynia, interstitial cystitis, uterine leiomyomas, chronic pelvic pain,
and pelvic inflammatory disease. These models recapitulate key features such as lesion biology,
neuroimmune interactions, and pain behaviors also observed in patients. However, current models
still face limitations in capturing spontaneous pain dynamics, hormonal complexity, and psychosocial
influences. Refining and integrating biological, behavioral, and sex-specific endpoints will be crucial to
enhance their translational relevance and advance precision pain therapies for women.

IC/BPS AND SJIOGREN’S DISEASE (FORMERLY SJOGREN’S SYNDROME)

INTERSTITIAL CYSTITIS AS THE INITIAL PRESENTATION OF PRIMARY SJOGREN'S SYNDROME: A CASE
REPORT.

Xie Z Chen K, He Z Medicine (Baltimore). 2026 May 15;105(20):e48514. doi:
10.1097/MD.0000000000048514. PMID: 42152306; PMCID: PMC13183038.

Open Access

Interstitial Cystitis, mostly affecting middle-aged women, has been rarely associated with Sjogren's
syndrome. The authors from China report a 51-year-old woman who presented with painful
micturition, pollakiuria, lower abdominal pain, and urinary urgency. In addition, the patient exhibited
xerostomia, keratoconjunctivitis sicca, and leukopenia. The cystoscopy and pathological examinations
confirmed the diagnosis of interstitial cystitis. Subsequent testing revealed a positive antinuclear
antibody, leading to referral to the department of Rheumatology and Immunology for a labial gland
biopsy, which resulted in a diagnosis of primary Sjogren's Syndrome. This case highlights the
association between Sjogren's syndrome and interstitial cystitis, emphasizing the need for clinicians
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to maintain a suspicion for systemic autoimmune disorder when encountering patients with recurrent
urinary tract symptoms without any other identifiable underlying cause.

SYMPTOM LANGUAGE

PAIN-CENTERED SYMPTOM-LANGUAGE CO-OCCURRENCE NETWORKS DIFFER BETWEEN
INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME AND FIBROMYALGIA IN REDDIT PATIENT
DISCOURSE.

Okui N, Ichino K, Ide H, Matsushita K, Ikehata Y, Okui M, Horie S. Sci Rep. 2026 Jun 22. doi:
10.1038/541598-026-58586-9. Epub ahead of print. PMID: 42331989.

Open Access

Interstitial cystitis/bladder pain syndrome (IC/BPS) and fibromyalgia (FM) are chronic pain conditions
frequently discussed within shared conceptual frameworks such as central sensitization. Despite this
conceptual overlap, IC/BPS is clinically characterized by pelvic and urinary symptoms, whereas FM is
associated with widespread pain, fatigue, sleep disturbance, and other systemic manifestations.
Whether these differences are reflected in the organization of symptom-related language within
patient-generated discourse remains insufficiently characterized. In this study from Japan, patient-
generated text related to IC/BPS and FM was collected from disease-specific Reddit communities using
identical retrieval procedures, yielding temporally comparable corpora. A predefined evaluative
lexicon was constructed from validated clinical questionnaires together with pain-related, affective,
and anatomical vocabulary. Symptom-language co-occurrence networks were analyzed using a three-
step framework examining global pain-centered network organization, dense-core topology and
community structure, and local pain-centered lexical configurations. Both conditions exhibited pain-
centered symptom-language networks. However, the FM network showed a greater concentration of
symptom-language terms within the immediate network neighborhood of "pain," whereas the IC/BPS
network retained a larger peripheral structure. Dense-core analysis revealed distinct topological
organization. The IC/BPS dense core retained partial modular differentiation, whereas the FM dense
core formed a highly interconnected structure with minimal residual community organization. At the
local level, pain-centred lexical neighbourhoods also differed between conditions. In IC/BPS, "pain"
was preferentially associated with pelvic, urinary, and sensory terms, whereas in FM it was more
frequently associated with whole-body, fatigue-, sleep-, chronicity-, and affect-related vocabulary.
These findings indicate that two chronic pain conditions sharing substantial conceptual overlap
nevertheless exhibit distinct pain-centred symptom-language topologies within patient-generated
discourse. Comparative network analysis of patient-generated language may provide a
complementary framework for characterizing disease-specific patterns of symptom-language
organization in online health communities.
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authority nor does it claim to have medical knowledge. Information provided in IPBF emails, newsletters, patient
information and website is not medical advice. The IPBF recommends patients to consult their own physician
before undergoing any course of treatment or medication. While the IPBF endeavours to ensure that all
information it provides is correct and accurate, it does not accept any liability for errors or inaccuracies.
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