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Abstract
Purpose of Review The aim of this review is to summarise the latest research related to different phenotypes of BPS/IC,
addressing the evidence for current well-defined phenotypes as well as identifying novel potential phenotypes and highlighting
areas for future study.
Recent Findings Two distinct phenotypes of BPS/IC are well-recognised: Hunner’s lesion disease and non-Hunner’s lesion
BPS/IC. Recent studies have shown these phenotypes exhibit distinct clinical, pathological and cystoscopic features, and targeted
treatment to Hunner’s lesions can prove effective. Recent studies have also identified new potential phenotypes based on
biochemical, molecular and histological markers, pathophysiological mechanisms of disease, clinical features, cystoscopic
findings, radiological features and urodynamic factors. This evidence has improved our understanding of the underlying mech-
anism of disease and may enable more personalised and targeted therapy in the future.
Summary Novel phenotypes of BPS/IC relate to the presence of certain biomarkers, alterations in the urinary microbiome, the
characteristics of pain and presence of co-existing somatic and psychosocial conditions, altered patterns of brain white matter
changes and urodynamic features. Further study is required to evaluate whether these potential phenotypes are clinically useful
based on their ability to guide treatment selection and predict outcome from therapy, and therefore optimise therapeutic
outcomes.
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Introduction

The symptom complex of persistent or recurrent pain, pres-
sure or discomfort perceived in the urinary bladder region,
accompanied by at least one other urinary symptom, such as
pain worsening with bladder filling and daytime and/or night-
time urinary frequency or urgency, in the absence of other
identifiable causes, is now widely defined as bladder pain
syndrome/interstitial cystitis (BPS/IC) [1••, 2•]. Although ex-
act definitions and nomenclature vary, these key symptomatic
features have been adopted by all international guidelines in

an attempt to standardise diagnosis, treatment and scientific
research into this debilitating chronic condition [3]. However,
it is recognised that the umbrella term BPS is likely to encom-
pass numerous different underlying subgroups, or pheno-
types, each with a different pathophysiological cause, unique
clinical features and differing responses to therapy [4]. One
such distinct clinical phenotype, the so-called Hunner lesion
disease (HLD), has been recognised since the first descriptions
of this condition over 100 years ago [5]. This is a clearly
identifiable phenotype of BPS/IC with distinct clinical, cysto-
scopic and histopathological features, and for which specific
lesion-directed therapies are available. Much of the evidence
base on phenotyping is therefore related to the presence or
absence of Hunner’s lesions. The accurate phenotyping of
patients with BPS/IC in this way is essential in order to offer
personalised therapy and optimise treatment outcomes; the
importance of phenotyping has also been recognised for
optimising outcomes in other chronic bladder conditions [6].

Although HLD represents an accepted and widely studied
phenotype of BPS/IC [7••], other less well-characterisedmethods
to phenotype patients are based on the following: biochemical,
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molecular or histological markers, pathophysiological mecha-
nisms of disease, clinical features, cystoscopic findings, radiolog-
ical features and urodynamic factors (Table 1). Assessing re-
sponse to different treatments may also facilitate our understand-
ing of underlying mechanisms of disease and may thereby pro-
vide novel ways to phenotype patients.

The aim of this review is to discuss the latest evidence that
may inform the way we phenotype patients with BPS and to
highlight areas for future research.

Biomarkers

The diagnosis of BPS/IC is made clinically, based on the
presence of the typical symptoms described above in the ab-
sence of any other identifiable cause. However, this symptom-
based diagnosis can lead to considerable variability and inac-
curacy in diagnosis, as well as delay in treatment, and so an
objective biomarker is desirable as a reproducible diagnostic
and prognostic indicator of disease, its severity and in
assessing response to treatment. Numerous biomarkers (from
urine, blood, stool and bladder tissue) have been studied in
recent years, and different phenotypes of BPS/IC may be

identifiable by the presence or absence of certain biomarkers,
or by assessing the effects of treatment on these markers.

Urine Biomarkers

Several urinary biomarkers have been evaluated as diagnostic
and prognostic markers for BPS/IC, but their role in identify-
ing different phenotypes of disease has not been widely stud-
ied [8].

Phenotype Based on Elevated APF

Early studies of antiproliferative factor (APF), a peptide that
inhibits the proliferation of bladder epithelial cells in vitro,
showed that it was significantly more abundant in the urine
of patients with IC compared with control urine samples (sen-
sitivity 94%, specificity 95%) [9]. This was confirmed in an-
other study of 64 patients with BPS (38 with Hunner’s lesions
and 26without), which found that 92% of IC patients had APF
activity compared with only 3% of controls [10]. However,
there was no statistically significant difference in APF levels
between Hunner’s lesion and non-Hunner’s lesion patients,
and although hydrodistension led to reduced APF levels, this

Table 1 Potential phenotypes of BPS/IC

Feature Phenotype

Biomarkers (urine, serum, tissue) Presence of elevated levels of the following may
represent distinct phenotypes:

• APF
• MIF
• CXCL10
• Etio-S
• TLR-4
• WNT11
• Angiogenesis markers

Urinary microbiome ‘Infection’ phenotype (if nanobacteria, virus or fungus identified)
Phenotype based on altered lactobacillus levels

Symptomatic Phenotype based on location of pain (bladder-centric vs. systemic)
Phenotype based on presence of functional somatic syndromes
Phenotype based on type of psychosocial comorbidity

(anxiety vs. depression vs. post-traumatic)

Radiological Phenotype based on pelvic floor hypertonicity
Phenotype based on reduced bladder blood flow
Phenotype based on abnormal cerebral white matter changes

Urodynamics Phenotype based on abnormal volume and sensation characteristics on
filling cystometry (volume-dependent vs. volume-independent pain)

Phenotype based on abnormal voiding cystometry

Cystoscopic Phenotype based on presence of Hunner’s lesions
Phenotype based on extent of Hunner’s lesions
Phenotype based on low anaesthetic bladder capacity

Histological Phenotype based on epithelial denudation and chronic inflammation
(lymphoplasmacytic and plasmacytic patterns)
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did not correlate with symptomatic improvement [11].
Importantly, patients in both these studies had to meet the
National Institute of Diabetes and Digestive and Kidney
Diseases (NIDDK) diagnostic criteria for IC to be included,
with evidence of either glomerulations or Hunner’s lesions on
cystoscopic assessment and a capacity of < 350 ml. These
criteria are likely to represent a more severe spectrum of
BPS/IC and are likely to exclude many patients that have
BPS/IC but without any cystoscopic abnormalities. This sug-
gests that APFmay be a marker of a more severe phenotype of
BPS/IC, but comparison against BPS/IC patients with normal
cystoscopic findings and assessing response to different treat-
ments, is still required to determine whether this biomarker
can be used to identify a unique phenotype of BPS/IC.

Phenotype Based on Elevated MIF or CXCL10

The concentration of another urinary marker, macrophage mi-
gration inhibitory factor (MIF), was found to be approximate-
ly 5-fold higher in BPS/IC patients with Hunner’s lesions
compared with BPS/IC patients without Hunner’s lesions
and non-BPS/IC controls [12]. Elevated levels of this marker
may therefore identify a specific phenotype of BPS/IC, but
levels were also found to be increased in bacterial cystitis
and radiation cystitis patients. Furthermore, response to treat-
ment has not been studied and so it is unclear whetherMIF can
enable individualisation of therapy. Similarly, urinary
CXCL10, a chemokine involved in recruiting pro-
inflammatory cells, has been shown to discriminate between
Hunner’s and non-Hunner’s lesion BP/IC with a sensitivity of
46.1% and specificity of 93.7%, but its ability to predict re-
sponse to treatment has also not been studied [13].

Phenotype Based on Elevated Etio-S

The most accurate urinary marker appears to be etiocholan-
3α-ol-17-one sulfate (Etio-S), a bioactive metabolite of testos-
terone. Although the mechanistic relationship between Etio-S
and BPS/IC remains to be defined, elevated Etio-S was found
to predict BPS/IC with a specificity of 87.4% and sensitivity
of 91.2%, and levels were found to discriminate between high
and low symptom severity [14]. However, patients were not
subdivided into those with or without Hunner’s lesions and
response to treatment has not been assessed.

Serum Markers

A recent Multidisciplinary Approach to the Study of Chronic
Pelvic Pain (MAPP) study of 66 patients with BPS/IC found
that increased Toll-like receptor 4 (TLR-4) inflammatory re-
sponses were associated with a greater likelihood of extra-
pelvic pain symptoms, suggesting that this could be a marker
of a specific systemic phenotype of BPS/IC [15].

Bladder Tissue Markers

Numerous chemokines and inflammatory mediators have
been studied as potential biomarkers for BPS/IC, but most
require further validation to determine whether they can be
used to identify specific subgroups of BPS/IC accurately [8,
16].

Phenotype Based on Elevated WNT11

Recently, a small study evaluated theWNT signalling cascade
in bladder biopsies from 18 Hunner’s lesion, 7 non-Hunner’s
lesion and 5 non-BPS/IC patients [17]. The WNT pathways
are thought to have a complex role following tissue injury,
promoting tissue regeneration and fibrosis. Overall WNT
gene expression was found to be lower in non-Hunner’s lesion
patients, and specifically WNT11 was significantly downreg-
ulated in patients without Hunner’s lesions. Potentially, the
presence of this marker may identify patients that would ben-
efit from specific anti-fibrotic therapy. Further study is re-
quired to assess whether WNT11 expression can be used to
phenotype patients with BPS/IC in this way.

Urinary Microbiome

Recent technological advances have led to a greater under-
standing of the urinary microbiome and its potential role in
the pathophysiology of several chronic bladder conditions.
Whether BPS/IC is triggered by an infectious aetiology is a
source of debate, but alterations in the urinary microbiome
may represent another phenotype of BPS/IC that would re-
spond to specific antimicrobial treatment. Although the ab-
sence of infection is a pre-requisite for the diagnosis of BPS/
IC, it is becoming clear that standard quantitative bacterial
culture of a mid-stream urine specimen is less reliable than
widely thought and many patients with BPS/IC may have an
infectious cause that can be successfully treated with antimi-
crobial agents [18, 19]. Using specific culture media with
longer incubation periods led to the identification of a
uropathogen in 50% of patients with BPS/IC, and symptom-
atic improvement was reported after appropriate antimicrobial
treatment [20]. The use of 16S ribosomal RNA next-
generation sequencing (NGS) revealed the presence of
nanobacteria in 41% of patients with BPS/IC (based on
NIDDK criteria), and treatment with oral and intravesical tet-
racycline led to cure or improvement of symptoms in 91% of
patients [21]. Others have found that the urinary microbiome
in patients with IC is dominated by Lactobacillus species
when compared with that of healthy asymptomatic females,
and some investigators have detected a greater incidence of
fungal isolates in patients with more severe symptoms [22,
23]. Greater levels of viral isolates (Epstein-Barr virus and
Polyomavirus BK) have also been reported in patients with
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Hunner’s lesions, with significant improvement in viral load
and symptoms following intravesical anti-viral treatment
[24–26]. Studying alterations in the urinary microbiome is a
promising area for further research and may enable more ac-
curate phenotyping and targeting of therapy in the future.

Clinical Features

The most well-defined subgroup of BPS/IC is the bladder-
centric Hunner lesion phenotype, which is pathologically dis-
tinct from the non-Hunner lesion, systemic phenotype [27••].
Although lesion-targeted therapy can be effective for some
patients with Hunner’s lesions, there is mixed evidence on
whether these phenotypes predict response to other oral or
intravesical therapies [28]. Clinical features between these
groups also vary, and so focussing on other clinical findings
may enable the identification of further phenotypes of BPS/
IC.

Phenotype Based on Characteristics of Pain

Careful questioning regarding the characteristics, severity and
location of pain, and associated urological symptoms, may
reveal different underlying subgroups of BPS/IC. Survey re-
sponses from 214 women with BPS/IC revealed that pain on
vaginal penetration was significantly more common in wom-
en without Hunner’s lesions than those with Hunner’s lesions
[29]. Although there was no difference between the groups in
terms of pain severity scores, the characteristics of sharp, stab-
bing and hot burning pain were more likely to identify
Hunner’s lesions patients, whilst aching, cramping or tender
pain was more commonly described by non-Hunner’s lesion
patients. Similarly, another small study reportedmore nocturia
episodes in patients with Hunner’s lesions compared with
those without (ICSI nocturia symptom score 4 vs. 3, p =
0.007), but the clinical relevance of this difference is question-
able, and there was no difference in bladder hypersensitivity
features (e.g. painful bladder filling) between the two groups
[30]. However, larger studies have reported greater urinary
frequency, nocturia and ICSI symptom scores in patients with
Hunner’s lesions [31, 32]. Painful bladder filling is a classic
feature of BPS/IC with studies reporting the presence of this
symptom in 56–76% of patients [33]. This is distinct from
painful urgency, which is a separate symptom reported by
65–87% of patients with BPS/IC [34, 35]. A recent study of
men and women with urological chronic pelvic pain syn-
drome reported that the prevalence of painful filling or painful
urgency, or both, was 88% in women, and this was associated
with more severe urological symptoms as well as more gen-
eralised non-urological symptoms; 12% reported neither char-
acteristic and may represent a separate phenotype of BPS/IC
[36]. This would suggest that careful evaluation of symptom-
atology may enable the identification of discrete patient

subgroups, but the evidence is mixed in this regard and re-
quires further study.

Phenotype Based on Co-existing Somatic Conditions

The presence of systemic, non-urological pain as well as cer-
tain associated medical conditions is thought to be represen-
tative of a separate phenotype of BPS/IC, and a recent study
reported that 75% of patients with urological chronic pelvic
pain syndrome reported pain outside the pelvis [32, 37]. One
study revealed a subgroup of patients who described prodro-
mal symptoms (milder chronic urinary symptoms) for a me-
dian of 22 years before the onset of BPS/IC, and these patients
were thought to represent a unique phenotype compared with
those with no prodromal symptoms [38]. The presence of
UTIs in the year prior to BPS/IC onset and co-existence of
four or more non-bladder syndromes were seen more com-
monly in this particular prodromal phenotype [39]. In a study
of 639 patients, the prevalence of chronic disease, fibromyal-
gia, migraines and temperomandibular joint dysfunction was
higher in non-Hunner’s lesion patients compared with those
with Hunner’s lesions or asymptomatic controls [32]. A re-
view of eleven studies suggested that in a subgroup of pa-
tients, BPS/IC may be one manifestation of a more systemic
functional somatic syndrome (FSS) (somatic complaints ac-
companied by disproportionate thoughts, feelings and behav-
iours related to such symptoms) [40]. BPS/IC was associated
with FSSs and the following conditions were linked to FSSs:
fibromyalgia, chronic fatigue syndrome, irritable bowel syn-
drome, temperomandibular disorder, migraine, depression,
anxiety, low back pain, allergies, asthma, sicca syndrome
and vulvodynia. Furthermore, studies have shown that in a
proportion of patients, multiple FSSs were a risk factor for
the development of BPS/IC [41]. Although the exact mecha-
nism of this association is unclear, a recent study of 39 patients
with refractory chronic pelvic pain who underwent punch bi-
opsies of the lower extremities revealed the presence of small
fibre polyneuropathy in 64% [42]. In this study, a large pro-
portion of patients suffered from many of the somatic syn-
dromes described above. Identification of this subgroup of
BPS/IC is important as patients may be suitable for targeted
therapy, and this is a promising area for future research [43].

The presence of multiple sensitivities may represent a dis-
tinct phenotype from that associated with other somatic syn-
dromes, and a recent case-control study of 51 patients found
an association with multiple sensitivities (at least 3 confirmed
allergies/sensitivities to medications and/or environmental
factors) in a subgroup of patients with BPS/IC [44].

Recent reports have also suggested a distinct phenotype of
BPS/IC associated with autoimmune conditions. A nation-
wide population-based cohort study of 11,526 patients with
primary Sjogrens syndrome in Taiwan revealed an increased
risk of BPS/IC in this cohort, with a hazard ratio of 2.34 (95%
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CI 1.59–3.44, p < 0.01) [45]. A similar study revealed a higher
incidence of BPS/IC in patients with systemic lupus erythe-
matosus, with a hazard ratio of 2.45 (95% CI 1.57–3.27,
p < 0.05) [46]. Further research is required to determine
whether phenotypes of BPS/IC associated with autoimmune
conditions could benefit from targeted immunomodulatory
therapies [47].

Phenotype Based on Psychological Comorbidity

Psychological comorbidity, such as depression, anxiety, stress
and coping, and the psychological effects of trauma have all
been shown to accompany and intensify symptoms of BPS/
IC, and are associated with poorer response to treatment [48,
49]. Screening for catastrophising, coping and depression and
addressing these psychosocial complaints are recommended
in order to improve the efficacy of therapy and overall quality
of life [2•, 50]. A recent systematic review of 34 studies of
patients with BPS/IC revealed that the average population
questionnaire scores were in the range of that seen in clinical
depression and generalised anxiety disorder, and that although
evidence for treatment is lacking, self-management techniques
(guided imagery/self-hypnosis, mindfulness and online health
education) may improve symptoms and well-being [51].

Another related phenotype of BPS/IC may be the psycho-
social disorders that result from trauma. The relationship be-
tween exposure to abuse and BPS/IC is commonly seen in
clinical practice. A recent case-control study questioned 94
patients with BPS/IC about traumatising childhood events
and psychiatric symptoms [52]. It was found that traumatising
events from close others during childhood were associated
with the greatest anxiety and dissociative symptoms, which
was the factor most likely to distinguish BPS/IC patients from
controls. Similarly, the same group reported that the patients
who had suffered traumatising childhood events from close
others were more likely to have larger bladder capacities (as
opposed to that seen in patients with Hunner’s lesions) and
low affective alexithymia (a key feature of functional somatic
syndromes) [53]. In support of this, a recent study of 62 BPS/
IC patients reported that 42% met the diagnostic criteria for
post-traumatic stress disorder, with a significantly higher in-
cidence of lifetime sexual abuse and childhood trauma in this
group [54]. Identifying these traumatic events as part of a
multidisciplinary specialist team approach is therefore essen-
tial in order to optimise management of these conditions.
Whether a distinct set of pathogenic factors exists in this sub-
group of patients with a history of childhood trauma remains
to be studied.

Phenotype Based on Radiological Features

Recent studies using MRI have increased our understanding
of the possible pathophysiological basis of BPS/IC and may

improve our ability to identify specific clinical phenotypes. A
matched case-control study of 15 women with BPS/IC and 15
controls showed that MRI demonstrated evidence of pelvic
floor hypertonicity in those with BPS, based on shortened
levator muscles, increased posterior puborectalis angles and
decreased puborectal distances [55]. Another study attempted
to use diffusion-weighted MRI to diagnose BPS/IC. In this
study of 106 patients, a high signal intensity of the bladder
wall was related to the presence of BPS/IC (sensitivity 28%,
specificity 88%), whilst no signal intensity was related to the
absence of a BPS/IC (sensitivity 96%, specificity 29%) [56].
Using intravesical contrast, it was reported that MRI can also
be used to assess bladder permeability, with greater contrast
enhancement in BPS/IC compared with controls [57]. The
role of MRI in phenotyping patients may be promising but
requires further investigation. Another radiological study
using colour Doppler ultrasound of the internal iliac arteries
noted significantly reduced bladder blood flow in patients
with BPS [58]. These preliminary studies require confirmation
in larger, well-designed studies comparing Hunner’s lesion vs.
non-Hunner’s lesion patients in order to assess the utility of
these radiological findings in aiding phenotyping and subse-
quent targeted treatments.

Radiological studies of the central nervous system have
also identified neuropathological changes that could be used
to stratify patients with BPS/IC in the future. Diffusion tensor
imaging (DTI) has identified numerous white matter abnor-
malities in patients with BPS/IC which correlated with symp-
tom severity, and further research is required to determine
whether features vary based on the presence of Hunner’s le-
sions and duration of symptoms, and in response to different
treatments [59]. A recent meta-analysis reported greater effi-
cacy for sacral neuromodulation treatment in patients with
non-Hunner’s lesion disease compared with those with
Hunner’s lesions, and this may be related to a central mecha-
nism of action, but predicting which subgroups will derive the
greatest efficacy from treatment remains to be studied [60].

Phenotype Based on Urodynamic Parameters

Although urodynamics is not recommended by international
guidelines as part of the standard diagnostic investigation of
BPS/IC [3], certain urodynamic findings may be useful in
identifying novel phenotypes. A cross-sectional study com-
pared the urodynamic findings of 24 patients with BPS/IC
with those of 28 patients with severe overactive bladder
(OAB). Volumes at first sensation, normal desire, strong de-
sire and maximal capacity during filling cystometry were sig-
nificantly lower in the BPS/IC group, and similar findings
were reported in patients with Hunner’s lesions compared
with those without [61, 62]. It has been found that patients
with BPS/IC and myofascial pelvic pain may also exhibit
distinct voiding phenotypes, with lower average and peak
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flow rates, but this requires further study using invasive
urodynamics [63]. Several urodynamic features may, there-
fore, be useful in identifying specific phenotypes of BPS/IC.

Cystoscopic Features

It is recommended that cystoscopy be performed in patients
with BPS/IC to exclude other diseases and to identify the
Hunner’s lesion phenotype which would benefit from ulcer-
targeted therapy [7••].

Phenotype: Hunner Lesion Disease

The Hunner lesion phenotype is a well-defined and clearly
identified phenotype with distinct clinical and pathological
features, and for which targeted therapy with fulguration or
triamcinolone injection has been shown to be effective [64]. A
recent study has investigated whether the extent of the
Hunner’s lesion affects symptom severity or response to treat-
ment [65•]. It was found that more extensive lesions were
associated with more severe symptoms and a smaller bladder
capacity, but did not predict the need for repeat
hydrodistension [65•]. However, it is not clear whether exten-
sive Hunner’s lesion disease represents a progressive, more
severe form of the disease, or whether it is a different pheno-
type from isolated Hunner’s lesions, with different responses
to therapy, and this is an interesting area for further research.

Phenotype: Low Bladder Capacity

The bladder-centric Hunner’s lesion phenotype is associated
with a low anatomical bladder capacity under anaesthesia—an
indication of the destructive inflammatory nature of Hunner’s
lesion disease which ultimately results in bladder contracture
[66•]. Recent studies have shown that low anaesthetic bladder
capacity is associated withmore severe symptoms, but a lower
likelihood of psychosocial complaints or other systemic pain
syndromes [67, 68]. Furthermore, patients with an anaesthetic
bladder capacity of < 400 ml are more likely to have Hunner’s
lesions and have histological evidence of significantly more
acute and chronic inflammation compared with patients with a
bladder capacity > 400 ml [69].

These studies confirm that low anaesthetic bladder capacity
represents a specific, bladder-centric phenotype of BPS/IC,
and further investigation into treatments that may reverse this
process may enable personalised therapy in the future.

Histopathological Features

Histopathological analysis of bladder biopsies is a key com-
ponent of the International Society for the Study of BPS
(ESSIC) classification system, and so is recommended by
ESSIC guidelines to confirm the diagnosis and for the purpose

of phenotyping patients [1••]. Key features of Hunner’s lesion
disease include ulceration and epithelial denudation, granula-
tion tissue, chronic inflammation including inflammatory cell
patterns (lymphoplasmacytic and plasmacytic), fibrosis and
elevated mast cell counts, as opposed to the non-specific find-
ings seen with the non-Hunner’s phenotype [7••, 70].
However, data regarding mast cells is mixed with a recent
study showing higher levels of mast cells in non-Hunner’s
lesion patients [71]. Interestingly, a recent study has shown
that histamine receptor expression is upregulated in patients
with BPS/IC, but this did not predict response to antihistamine
treatment [72]. The question of whether an elevated mast cell
count represents a distinct phenotype of BPS independent of
the presence of Hunner’s lesions remains to be determined.

Unique cytokine patterns have been identified in patients
with Hunner’s lesions, with IL-6, 10 and 17A, and iNOS
mRNA levels found to be significantly elevated in this group
[73]. Whether these findings are specific to a subgroup of
patients with Hunner’s lesions, or whether they occur in all
patients, remains to be studied. Future studies should assess
whether the presence of these cytokines identifies a subgroup
of patients that may benefit from novel treatments.

Angiogenesis has been reported to distinguish BPS/IC
from controls, and increased expression of CD31was strongly
correlated with urinary frequency and bladder pain symptoms
[74]. A recent study of 33 patients with BPS/IC reported a
distinct gene expression profile in patients with the Hunner’s
lesion phenotype compared with those without Hunner’s le-
sions and asymptomatic controls, with overexpression of
VEGF and BAFF genes, correlating with symptom severity
[75]. Identification of these genes may enable phenotyping of
BPS/IC patients and targeting of therapy in the future, but this
remains to be studied.

Phenotype System: UPOINT

The UPOINT clinical phenotyping system has proven effec-
tive for the clinical management of patients with chronic pel-
vic pain, focussing on 6 different clinical domains (urological,
psychosocial, organ specific, infection, neurologic/systemic
and tenderness of the muscles) in order to guide multimodal
therapy [76••]. However, this system of clinical phenotyping
may be less effective in patients with BPS/IC because the
urological and organ-specific aspects are, by definition, pres-
ent in all. Therefore, a novel clinical phenotyping system
which removes these domains and adds a domain for the pres-
ence of Hunner’s lesions—INPUT (infection, neurologic/sys-
temic, psychosocial, ulcers and tenderness of muscles)—has
been suggested [77]. The aim is to ensure that all aspects are
evaluated for each patient with BPS/IC so that targeted treat-
ment for all domains can be provided simultaneously, rather
than offering a sequential tiered approach. This system was
studied in 239 patients and found to replicate the validity and
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clinical utility of UPOINT in chronic pelvic pain syndrome
[77]. This system seems to provide a clinically useful, system-
atic approach to ensure that the most well-studied clinical
phenotypes of BPS/IC are investigated and treated, although
there are likely to be a large number of as-yet unstudied phe-
notypes, as described in this review, that will change the way
we manage patients with BPS/IC in the future.

Response to Treatment

Overall treatment efficacy for most BPS/IC treatments is mod-
est and temporary. It is believed that the accurate phenotyping
of patients will optimise therapeutic outcomes. However, a
small number of comparative studies that assess treatment
outcomes based on phenotype have been disappointing, apart
from lesion-targeted therapy as described below. A small ret-
rospective study compared the outcomes of amitriptyline
treatment in patients with BPS/IC stratified according to
ESSIC criteria and found no difference in efficacy between
ESSIC type 1 and ESSIC type 3 patients [28]. Similarly, an-
other retrospective study comparing antihistamine responders
to non-responders found no correlation between the expres-
sion levels of histamine receptors and treatment outcome, al-
though patients were not stratified by cystoscopic features
[72]. Outcomes from intravesical hyaluronic acid instillations
cannot be predicted by the presence or absence of Hunner’s
lesions, and data for superior efficacy for intravesical
dimethylsulfoxide (DMSO) in Hunner’s lesion patients com-
pared with non-Hunner’s lesion patients comes from a small,
retrospective study [78, 79]. Although evidence for efficacy of
intravesical injection of botulinum toxin A in BPS/IC comes
from randomised trials [80], there has been no reported differ-
ence in efficacy rates when comparing Hunner’s with non-
Hunner’s lesion patients in non-randomised studies [81, 82].
Recent systematic reviews and meta-analyses have suggested
success rates for sacral neuromodulation in this group of 60–
98%, but patients with chronic pelvic pain were likely to have
a better response than those with BPS/IC specifically [60, 83].
However, there has not been any satisfactory comparative data
between different phenotypes of BPS/IC and these systematic
reviews are limited by the heterogenous and low-quality evi-
dence base.

Despite this data, the utility of accurate phenotyping has
been demonstrated by lesion-targeted therapy for Hunner’s
lesion disease. Transurethral fulguration (with diathermy or
laser), intra-lesional triamcinolone injection and transurethral
resection of Hunner’s lesions have all demonstrated efficacy
in this difficult-to-treat group [7••]. Furthermore, although the
literature is mixed and studies do not always report the results
of different phenotypes of BPS separately, it is thought that
those with Hunner’s lesion disease and small anaesthetic blad-
der capacity are more likely to benefit from major surgical
reconstruction [84, 85].

Overall, although accurate phenotyping is essential for
optimisation of therapy, the current evidence base is lim-
ited by considerable heterogeneity in definitions of BPS/
IC, lack of consistent phenotyping and consistent outcome
reporting and a paucity of well-powered randomised tri-
als. Future studies should accurately stratify patients by
phenotype and report results separately for these different
groups, and should be randomised and adequately
powered. In this regard, the Multidisciplinary Approach
to the Study of Chronic Pelvic Pain (MAPP) Research
Network is a unique and revolutionary study group that
is providing high-quality evidence regarding the investi-
gation and management of BPS/IC [86••].

Conclusion

The aim of phenotyping patients with BPS/IC is to im-
prove our understanding of the pathophysiological mech-
anisms of disease and to allow personalised, tailored
treatment in order to optimise outcomes. Two clear phe-
notypes have been extensively reported in the literature—
Hunner’s lesion disease and non-Hunner’s lesion disease.
Hunner’s lesion disease is a bladder-centric condition
with distinct clinical, cystoscopic and pathological fea-
tures, whereas non-Hunner’s disease is a broader, system-
ic condition associated with other somatic and psychoso-
cial syndromes. However, many other phenotypes are
likely to exist based on biochemical, pathological or clin-
ical features, as summarised in this review. Although
promising, these features require further study in order
to assess their role in phenotyping patients and in
directing successful treatment strategies.
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