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Currently, no suitable delivery methods are available for the drugs to interstitial cystitis/ blad-
der pain syndrome (IC/BPS). Herein we systematically evaluated the therapeutic effects of
intravesical infusion of hyaluronic acid (HA) and chondroitin sulfate (CS) in patients with
IC/BPS. This study includes randomized controlled trials (RCT) and self-controlled studies of
IC/BPS patients treated with HA, CS, or both. English databases like PubMed, Cochrane Library,
Embase, and Medline were searched until up to January 31, 2021. Information was extracted
based on the inclusion and exclusion criteria, and then meta-analysis was performed. Sixteen
studies including 491 patients were included and analyzed. The responsive rate of treatment
was 91.24%. In 3 RCTs, the analogue scale (VAS) for pain on fix-effect model was [mean dif-
ference, MD -0.57 (95%Cl, -1.55, -0.41)]. A significant improvement on random-effect model was
[MD -2.78 (95%Cl, -3.48, -2.07)] in 13 self-controlled studies. Outcomes on Od eary-Sant Inter-
stitial Cystitis Symptom Index, Problem Index, frequency, urgency, and bladder capacity were
also significantly improved. Subgroup analysis showed significant difference between HA, CS,
and the combination, and the perfusion of HA was more effective (Z = 29.97, P < 0.01). Also,
different follow-up times after last treatment showed significant difference (Z =7.69, P <0.01). It
can be beneficial for IC/BPS patients who have not responded to conventional treatments.

Keywords: Interstitial cystitis; Bladder pain syndrome; Chondroitin sulfate; Hyaluronic acid;
Meta-analysis
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Introduction Systematic Review and Mefsnalysis (PRISMA) guidelines,
S a complex and dynamic macromolecularwk in  the studyprotocol was designed and registered in the latern
Athe cellular microenvironment, the extracellular matrixional Prospective Register of Systematic Reviews database
(ECM) plays an increasingly important role in cell(PROSPERO) before the beginning of the study, with theiident

biology, including the regulation of cell behaviosstie deve  fication number is CRD42021238485. The detailed information
opment, function and repair through direct or indirect maaipul about PICO (populationntervention, comparison, and outcome)
tion(1, 2). Gicosaminoglycans (GAGS), as an importanineo questions are as follows:
ponent of ECM, play a vital role in cell growth, angiogenesis,
tumor metastasis, proliferation and differentiatior5§3 GAGs ~ Search Strategy
are classified into four major groups based on their structure aAdicles included in the review were obtained by searching
function: hyaluroit acid (HA), chondroitin sulfate (CS), hep PubMed, Medline, Cochrane Library, aftimbase databases,
rin sulfate, and keratin sulfate (6). HA is a widely used polymdrom the time of database establishment up until January 31,
that is mostly found in connective, epithelial, and neural tissue2021. The search keywords were interstitial cystitis or bladder
It is involved in cell proliferation and migration as one of thepain syndrome or painful bladder syndrome and hyaluronic acid
main componets of ECM (6, 7). CS is also widely found in or chondroitin sulfate. The search strategy in RodMed da-
ECM and has special biological roles in regulation of cell b base are presented Table 1, other databases have the same
havior and fate (such as proliferation and differentiation) (8). Isearch strategy.
the bladder urothelium, for example, HA and CS are important
components of the GAGyer and constitute a protective barrier.Selection Criteria and Data Extraction

Interstitial cystitis/ bladder pain syndrome (IC/BPS) is awo reviewers screened the titles and abstracts independently.
chronic bladder disease, which usually presents as dysukia, pehe full paper was obtained if any of the reviewers considered
vic pain, dyspareunia, urinary urgency, and frequei®y The the reference potentially relevant. The search results were i
disease harms many aspeesfsthe patient8lives, and most of cluded according to the following criteria. Inclusion criterid: (
which are female. An estimated 1.3 million people in Unitedntravesical HA and/or CS perfusion were performed in human
Statessuffer from BPS, including 1.2 million womgf0). The subjects with IC/BPS(ii) articles were reported in English.
age of onset of IC is usually between 39 and 73 years, with &xclusion criteria: i) nonfull-text articles (ii) studies using
average age of 63 yeardl). At present, although great animals or cell lines(iii) articles for other diseasg$v) studies
achievements have been made in the treatment of IC/BPS, thasing other druggV) review articles. From all eligible studies,
is no universally accepted treatment method, and the existitite following data including the first auttername,year of
treatment methods mainly include diet therapy, behavibr apublication, number of patients, patiehdgies and sex, type of
justment training (BAT), oral medication, intravediperfusion, disease, intravesical perfusions products, frequency, arat dur
and surgical interventiofl2). tion of follow-up after treatment were extracted.

At present, the etiology of IC/BPS is still unknown, while
some evidence suggests that pain syndromes are associated Mithodological Quality Assessment
alterations in the urothelial epithelial layer. For example, ghan For randomized controlled trial (RCT) studies, two reviewers
es in the urothelialdrrier may cause water, urea, and other toxilmdependently assessed the methodological quality of thie elig
substances to enter the basic tissues (nerve and/or muscle layeles)studies from the following six domains according to the
resulting in symptoms of urgency, frequent urination, and paifCoc hr ane Handbook 5).r@donos- qual it
during bladder filling and urinatio(iL3). Previous studies have quence generatiorii) allocation concealmentiii) blinding of
shown that thalisease might be related to defects in the mucipatients and doctorgiv) incomplete outcome datév) selective
glycosaminoglycan (GAG) layer of the bladder urothelium (7)reporting (vi) other biaseg17). Any disagreements were-r
Therefore, according to the physiological function of the GAGssolved by consensus or judged by a third party. The Risk of Bias
early repair of the GAGs can improve the integrity and functiom Non-randomized Studieg of Interventions (ROBINS) as-
of the bladder, hereby avoiding subsequent chronic bladdesessment tool were performed to assess theaetfolled std-
inflammation. As relevant components of the GAG layer, HAes using the following domainsi) (bias due to confounding,
and CS treatments have been reported to be effective in thias in selection of participants into the stufy) bias in class
treatment of IC/BPS in many studigist, 15). fication of interventions (iii) bias due to deviations fronm-i

However, there is still a lack of a unified tm=éor the &  tended interventionsjv\) bias due to missing datév) bias in
ficiency of different drugs. At the same time, some contrargpneasurement of outcomegyi) bias in selection of theeported
results showdthat HA and CS are ndetter than placeb@6). result( 18) . The risk of bias was ¢
To further investigate, we performed this systematic review afdiMo der at e ri sko, and AHigh Risko
metaanalysis to evaluate the efficiency of intravekid& and
CS perfusion in patients with IC/BPS by using recent pieces &tatistical Analysis

evidence. To perform the network metnalysis, all data was analyzed
with the Review Manager statistical software version 5.0r{No

Materials and Methods dic Cochrane Centre, Copenhagen, Denmark) and R software

Protocol Development (version 4.0.4). A metanalysis of commonly used numerical

According the instructions of Preferred Reporting Items fodata was used to combine the data. Mean difference (MD) and
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Table 1. Search Strategy Used in PubMed.

Database Search Strategy
PubMed #1 Hyaluronic acid OR chondroitin sulfate
#2 Interstitial cystitis OR bladder pain syndrome OR painful bladder syndrome

#3 #1 AND #2

95% confidence interval (Cl) were used as the effect parameterf bias risks for 3 studies wusi
of the model, inwhich MD was used to combine the results ofquality criteria is shown ifrigure 2. This study has a high risk
multiple studies. Sensitivity, heterogeneity and subgroupyanalof bias concerning the randomization of participants and pe
sis were conducted to assess the heterogeneity of eligible studieanel. The included 13 studies were-selftrolled studies, and
and the impact of each study on the combined effect. The Hiwere assessed using the N@mdomized Studiek of Interven-

gins (1) index and Pvalue were used to evaluate the effect ofions assessment tool. The methodological quality results are
indicators. f over 25%, 50% and 75% indicate low, moderateshown inFigure 3. Three RCTs was assessed as high risk, and
and high heterogeneity betweenidies, respectively. It is ge  selfcontrolled studies were low risk.

erally believed that?l050% indicates substantial heterogeneity.

In our study, if f < 50% and P > 0.05, it is considered that ther®rimary and Secondary Outcomes

is no significant heterogeneity and the fixed effects model RCTs

selected; otherwise, the dom effects model is used for apal Heterogeneity test showed that fixed effect model was used (P =
sis, and the factors that may lead to heterogeneity are analyfefl, # = 0%). VAS improvement from 3 included RCTs was
by subgroup analys For assessment thfe publication bias, the (MD -0.57(95%CI-1.55,-0.41)), no statistical significance was
Begg rank correlation test and Egger linear regression test wéoend (Z = 1.15, P = 0.25){gure 4).

performed to assess the presence of study effects in ¢he m

ta-analysis. The results were considered statistically significa@elf-Controlled Studies

when the P valuweias smaller than 0.05. Thirteen sekcontrolled studies were included. A significant
improvement on VAS with randomffect models from 13nk

Results cluded studies wasofind (MD -2.78 (95%CI-3.48, -2.07))

Characteristics of Included Studies (Figure 5A). Included studies showed significant heterogeneity

A total of 311 articles were identified by searching the databas@i$.= 94 %, P < 0.01)Kigure 1). Significant improvements were

In the primary selection process, 253 articles were excludédund in ICSI (MD-4.59, 95% CI-5,62,-3.56) and ICPI (MD
based on the following criteria: no or insufficiednformation, -4.06, 95% C}4.93,-3.17) Figure 5B, Figure 5C). Frequency
non-original articles, studies with animal or cell lines, studies ochnd urgency data showed a significant improvement after
other diseases rather than IC/BPS, studies with other drugs,|G/BPS was treated with HA/CS (frequency: MR65, 95% CI
review articles. In addition, 45 articles were excluded in the3.35,-1.94; urgency: MD-1.86, 95% CI-2.73,-1.00) Figure
further evaluation of eligibility due to insudfent or no infa- 5D, Figure 5E); Bladder capacity restorationaw better after
mation, other similar diseases that were not IC/BPS, studies witA/CS treatment compared to before treatment (MD 25.02, 95%
other methods, or duplication. 3 R€T(19-21) and 9 CI19.44, 30.61)Kigure 5F).

self-controlled studie$22-30) were ultimately selected. Among

them, M. Ozkidik et al. (22) reported the perfusion hssof HA,  Sensitivity and Subgroup Analysis

CS, and the combination of HA and CS, and Arslan B et al. (28ensitivity analysis showed no single study had a significant
reported the results of CS and their combination. Finally, 1éffect on thepooled VAS, and the MD range of the VAS was
studies were included. A detailed flowchart showing thecsele-2.93 t0-2.64 Figure 6). Subgroup analysis was performed to
tion process is shown iRigure 1, and the detailed inforrtian  evaluate if the different drugs and follayp times after trda

of 16 studies used in the present study is shovifalile 2 The ment could impact the treatment of IC/BPS. Of the trials in
patients response to treatment was assessed through seme @uded,the subgroup analysis of 6 studies reported IC/BRS i
rameters including VAS, ICSI and ICPI. The overall responsiised with HA(22, 24, 25, 29, 3132), 3 IC/BPS infused with

rate of the treatment was 91.24%. CS (22, 23, 27), and 4 IC/BPS infused with HA/C®, 23, 26,
28). The changes of MD on VAS improvement we&d1 (95%
The Methodological Quality of Included Stud- Cl -2.97,-1.26),-1.27 (95% C}+2.02,-0.52), and-2.16 (95% ClI
ies -3.48,-0.85) in pure HA, CS and a combiratiof HA and CS
RCTs subgroups respectively, and the total effect test showed isignif

A quality assessment was started by measuring clinial i cant difference between the three treatments (Z =7.71, P < 0.01)
provement in pain, frequency, urgency, and bladder capacity (figure 8A). Also, different followup times after treatment
storage symptoms. Three studies were RCTs. A summary gragiiowed significant difference (Z =7.69, P < 0.(Figure 8A).
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Studies identified through database
searching (n=311)

Identification

k.

Primary selection records screened by
the titles and abstracts

Screening

Total excluded (n =253)

No or insufficient information (n=44)
Not original article (n=2)

o Studies using animal or cell lines(n=10)

Articles for other diseases (n=39)

Studies using other drugs (n=132)
A

Reviews (n=6)
Full-text articles assessed for
eligibility (n =58)

Eligibility

Total full-text articles excluded (n =45)
Other similar diseases (n=7)
No or insufficient information (n=15)

vy

Duplication (n=6)
Studies using other methods (n=17)

r

Studies included in meta-analysis
(n=13)

=
o
=
=
2
=
—_—

Figure 1. PRISMA Follow Diagram of the Research.

Publication Bias As a permeability barrier, the urothel@AG layer plays a @&
Begg rank correlation test and Egger linear regression test wéoe role in preventing penetration of urinary toxins andhpat
used to detect publication bias. The results of different outcomgens into the bladder wall, and distruption of GAG layar-co

are showed ifTable 3 tributes to the development of IC/BRS7). HA and CS are
natural glycoproteins in the GAG layer of the urinatgdaler
Discussion wall, so intravesical perfusion of HA and CS can promote the

IC/BPS is a chronic bladder disorder characterized by bladdexgeneration of GAG, and restore the protective barrier function
pain, urinary frequency, urgency, and nocturia. The mechanisof the bladder (38). HA and CS perfusion is one of mainather
of IC/BPS is not completely understood, but it proposedo i pies for the treatment of IC/BPS. Many studies have evaluated
volve a defective urothelim of bladder, mast cell infiltration andhe effectiveness of intravesical perfusion of CS and HA alone
neungenic inflammation(32-34). The main goals of IC/BPS or in combination on IC/BP$19, 22, 24). Cervigni M. et al
treatment are to restore bladder function, prevent recurrence, apgorted the combination of CS (2.0% w/v) and HA (1.6% W/V)
improve the quality of lifg35). There are numerous treatmentscaused a significant improvement in urinary symptoms vello
for IC/BPS, including dietary modification, lifestyle intense ing therapy (39).

tions/belavioural therapies, oral medications, intravesicalyserf There is a published megmalysis on theffect of HA/CS
sion, and interventional/operative therapidd, 36). Among on IC/BPS. Pycet al. carried out systematic review whictgsu
these treatments, it has been reported that intravesical perfusg@sted that intravesical perfusion of HA alone or in combination
is considered the relatively better treatment technique. It isvath CS could improve a range of bladder sympt¢a®). The
procedue whereby the drug is spread directly on the inner suoutcomes of intravesical perfusion treatment on IGBR the
face of the bladder to increase its local concentration and activecluded studies in this review were generally follovgdfor 6
time while reducing systemic side effe3s). months. According to our previous investigation, a number of
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Fixed, 95% CI i 95% CI
Lv¥S 2012 4.8 2892 15 52 329 15 194% 0.40[-1.83, 2.63] T
Nickel JC 2012 215 591 41 172 541 40 15.8% -0.43[-2.90, 2.04] ™
Shao ¥ 2010 1 22 18 <01 133 15 84.8% -0.90[-2.12 0.32]
Total (95% CI) 74 70 100.0% -0.57 [-1.55, 0.41]

iy ? = = = o Y T T T
Heterogeneity: Chi* = 1.02, df = 2 (P = 0.60); I* = 0% 10 -5 0 5 10

Figure 4. VAS Improvement in IC/BPS: A Meta-Analysis of Randomized Controlled Studies.

Test for overall effect: £ =1.15 (P = 0.25)

Favours experimental

VAS: Visual Analogue Scale for Pain Symptom; IC/BPS: Interstitial Cystitis/ Bladder Pain Syndrome.

Favours control

Table 2. Characteristics and Results on Intravesical Hyaluronic Acid (HA), Chondroitin Sulfate (CS),

and Combination of both (HA/CS) for Interstitial Cystitis/Painful Bladder Syndrome.

Study Design Disease Pt# Sex(M/F) Age Intervention Frequency MFU
Arslan B SC IC/BPS 28 0/28 32(19-54) CS (40 ml/80 mg) (Gepan Perfusions weekly for the 2.0
(2019) (23) Instill) first month, biweekly forthe  mg
p second month, and
33 0/33 35(21-52) HA (166 %,800mg/50ml) and monthly in the third and
CS (2%,19/50ml) fourth months
(IAluRil,Aspire Pharma, UK)
Liang CC SC IC/BPS 30 0/30 44.1(21-80) 40 mg/50 mL of HA solution Perfusions weekly for 4 3.0
(2018) (31) (Cystistat®, Bioniche Teo., weeks, then monthly for 5 mo
Inverin, Co. Galway, Ireland) months.
Porru D SC IC/BPS 22 0/22 46.6(23-60) 40mL of HA 1.6% and CS Perfusions weekly for 8 0
(2012) (26) 2.0% in 0.9% saline solution weeks, then once every 2 mo
(IALURIL®, IBSA) weeks for the next 6
months.
Akbay E SC IC/BPS 54 0/54 55(18-87" HA120 mg/50 mL (Hyacyst®)  Weekly perfusion for 6 3.0
(2018) (25) weeks. mo
Nickel SC IC/BPS 53 0/53 44.1(21-80) 20 mL of CS 2.0% (Uracyst®)  Perfusion weekly for 6 0
JC(2009)(27) weeks and then monthly for  mg
4 months
Nickel JC RCT IC/BPS 49 0/49 N/A 20 mL of 2% CS Weekly perfusion for 7 15
(2012) (19) weeks (8 treatments in mo
total)
Cervigni M SC IC/BPS 23 0/23 46.68(20-65)  HA (high molecular weight) Weekly perfusion for 20 5.0
(2008) (28) 1.6% and CS 2.0% weeks, then monthly for 3 mo
months
Hung M-J SC IC/BPS 110 0/110 43.6+11.8 HA (Cystistat®, Mylan Institu-  Weekly perfusion for 6 0
(2019) (24) tional, Galway, Ireland) weeks, then followed by 6 mo
months perfusion
Ozkidik M SC BPS 24 20/4 37.1 HA (50 ml/120 mg) Weekly perfusion for 6 0
(2019) (22) 24 213 37.4 CS(40 ml/80 mg) weeks, twice a month for 6 mo
months, then continued
24 21/3 37.2 HA/CS(half dose of each) once a month until 24th
month.
LvYS RCT IC/BPS 16 0/16 41(24-66) 40 mg HA, 10 ml of 2 % weekly perfusion for 8 6.0
(2012) (20) lidocaine and 8.4 % sodium weeks and then monthly for  mg
bicarbonate (Bioniche, Can- 4 months with a subse-
ada). quent follow-up of 24
weeks
Shao Y RCT IC 20 0/20 55(27-76) 40 mg HA, 10 ml of 2 % Perfusion weekly in the first 6.0
(2010) (21) lidocaine and 8.4 % sodium month and then monthly in ~ mg
bicarbonate (Bioniche, Can- the following 2 months
ada).
Scarneciu | SC IC/BPS 24 0/24 52#4.74 40mg/50 mL HA solution Perfusion weekly for 4 10.0
(2019) (30) (Cystistat). weeks, then continued mo
once every month (21.9 +
8.79 weeks).
Peng YC SC IC/BPS 33 N/A 46.6£7.2 40mg/50 mL HA solution Perfusion weekly for 4 3.0
(2020) (29) (Cystistat). weeks, then monthly for 5 mo

months.

SC: Self-controlled; RCT: Random controlled trail; Pt.: Patient; HA: Hyaluronic Acid; CS: Chondroitin Sulfate; IC: Interstitial Cystitis; BPS: Bladder
Painful Syndrome; N/A: Not Available; MFU: Mean Follow Up Times from Last Perfusion; mo: Months, M/F: Male/Female.
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Post-treatmant Pre-treament Mean Difference Mean Difference
i | mean d mean QLS g Rangom, 3 -] pandom. 3 i
Akbay E 2018 36 24 50 T8 14 54 TO%  -430(-508, -3.54) -
Arslan B 2019 49 19 32 87 2 32 T75% -3.80[4.78,-2.84) -
Arslan B 2019 45 1.7 3 85 16 33  To9%  -4.00[-4.80, -3.20) -
Cervigni M 2008 383 1.704 21 585 1704 23 TA% -1.82 [-2.83, -0.81] -
Hung M-J 2019 33 22 103 63 27 110 81%  -3.00[-3.66,-2.34] -
Liang CC 2018 27 286 30 54 28 30 88% -270[-4.07-1.33)
M. Ozkidik 2019 7T& 05 24 88 07 24  86% -120[-1.54,-0.88) -
M. Ozkidik 2019 7708 24 B9 06 24 86%  -120[-1.54,-0.88) -
M. Czkidik 2019 63 08 24 B89 05 24 886% -260[-2.01,-229) -
Nickel JC 2009 33 25 48 B89 18 53 TT% -360([446-274) —
Peng ¥C 2020 37 25 30 48 27T 3 68% -1.10([-2.38, 0.18) /1
Parru D 2012 iz 20 56 23 22 59%  -240[4.08 -0.74)
Scarneciu | 2019 399 102 18 823 035 24 84%  424[473,-375 -
Total (85% CI) 457 486 100.0%  -2.78 [-3.48, -2.07] <>
Heterogeneity: Tau® = 1.49; Chi* = 213,49, df = 12 (P < 0.00001); I = 94% _E| :2 '} ;1 i
Test for overall effect: Z = 7.71 (P < 0.00001) Favours post-treatment  Favours pre-ireatment
B. ICSI
Post-treatment Pre-treatment Mean Difference Mean Difference
dy bara [ al _Mean D ola L W, Random. 95% Ra ., 95% €l
Akbay E 2018 78 5 50 15 32 54 8.2% 710 ([-8.73,-547) T
Arslan B 2019 0 38 33 141 29 33 82%  410(-5.73,-247) I
Arslan B 2018 7.7 34 33 146 28 33 84%  -BO0(840,-5400 T
Cervigni M 2008 11.22 375 21 1387 367 23 7.0%  -2.65(-4.85, -0.45)
Hung M-J 2019 78 4 103 142 38 110 93%  -640(-7.45 -535) -
Liang CC 2018 104 48 30 136 35 I 71% -3.20(5.33,-1.07) -
M. Ozkidik 2019 153 09 21 179 14 24 99%  -260(-3.28,-1.92) -
M. Ozkidik 2019 151 1 21 176 1.2 24 99%  -2.50(-3.14,-1.86) -
M. Ozkidik 2019 134 14 21 178 13 24 98%  -4.40[-5.10,-3.70) -
Mickel JC 2009 81 5 48 142 32 53 8.1% -B.10 [-7.76, -4.44] _
Peng YC 2020 102 44 30 142 33 7% -4.00[-5.88,-2.12) -
Porru D 2012 203 4 20 257 43 22 BA4%  -540(-7.91,-2.89) -
Tatal (95% CI) 43 463 100.0%  -4.59 [-5.62, -3.56] -

Heterogeneity: Tau® = 2,66, Chi* = 96,02, df = 11 (P < 0.00001), I* = 89%

Test for overall effect: Z = 8.77 (P < 0.00001)

Favours post-treatment

4 -2 0 2 4
Favours pre-treatment

C.ICPI
Post-treatment Pre-treatment Mean Difference Mean Difference
—Study or Subgroup  Mean S0 Total Mean SD Total Weight IV. Random, 95% Cl IV, Random, 95% CI
Akbay E 2018 77 48 50 14 22 54 B85%  B30[-7.75 485 T
Arslan B 2019 81 32 33 125 27 33 B86%  -4.40[-583,-297] -
Arslan B 2019 72 3 33 138 26 33 8T% -660[798.-522 — -
Cervigni M 2008 1013 314 21 1152 215 23 8.1% -1.38 [-2.89, 0.21] -1
Hung M-J 2019 B4 43 103 13 33 110 9.6%  -4.60[-5.63,-3.57] -
Liang CC 2018 105 4 30 132 24 30 T9%  -2V0[4.37.-1.03) -
M. Ozkidik 2018 124 1 21 155 12 24 105%  -3.10[-3.74,-2.46] -
M. Ozkidik 2019 121 08 021 1432 13 24 10.5%  -2.20([-2.82,-1.58] -
M. Ozkidik 2019 103 08 21 148 11 24 108%  -4.50[-5.06,-3.94] -
Nickel JC 2009 7 45 48 128 27 53 85%  -5.60(-7.07.-4.13] -
Pang YC 2020 102 38 30 136 1.9 33 B4% 3400491, -1.89) -
Total (95% CI) 411 441 100.0%  -4.06 [-4.94, -3.17] >

Heterogeneity: Tau® = 1,84; Chi® = 82.42, df = 10 (P < 0.00001}); F = 88%

Test for overall effect: Z = 8.98 (P < 0.00001)

Favours post-treatment

4 2 0 2 4
Favours pre-treatment

D. Frequency
Post-treatment Pra-treatment Mean Difference Mean Difference
Subagrol Mean SD ta £ S ta Al Random, 95% Cl IV, Randgm, 95% CI
Cervigni M 2008 545 31475 21 743 3475 23 VA% -1.98[-3.85,-0.10]
Hung M-J 2018 23 13 103 43 11 110 144%  -2.00[-2.32, -1.68] -
Liang CC 2018 119 99 30 149 46 30 27% -3.00 [-6.91, 0.91] —
M. Ozkidik 2019 108 15 21 122 1.2 24 122%  -1.40[-2.20, -0.60] -
M. Ozkidik 2019 107 14 21 127 13 24 123%  -200[-2.79,-1.21] -
M. Ozkidik 2018 0mg 13 21 126 14 24 123%  -1.70[-2.49,-0.91] -
Nickel JC 2009 41 24 48 789 1.4 53 123%  -3.80[-4.58,-3.02] -
Peng Y'C 2020 893 13 30 142 46 33 B1%  -4.90[-6.54,-3.26) -
Porru D 2012 1186 27 20 14 38 22 68%  -2.40[4.38,-042]
Scameciu | 2018 762 088 18 1186 1.75 24 122% -4.04 [-4.85, -3.23] -
Tetal (95% Cl) k] 367 100.0%  -2.65 [-3.35, -1.94) <>

Heterogeneity: Tau® = 0.89; Chi* = 52.88, df = 9 (P < 0.00001); I* = 83% t—t t

4 2 0 2 4
Test for ovarall effsct: Z = 7.37 (P < 0.00001) Favours post-ireatment  Favours pre-treatment

Figure 5. VAS, ICSI, ICPI, Frequency, Urgency, and Bladder Capacity Improvement in IC/BPS: A Me-
ta-Analysis of Self-Controlled Studies.

VAS: Visual Analogue Scale For Pain Symptom, ICSI: O'Leary-Sant Interstitial Cystitis Symptom Index (ICSl), ICPI: Problem Index (ICPI),
IC/BPS: Interstitial Cystitis/ Bladder Pain Syndrome. (Continued with Next Page)
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E. Urgency

Post-treatment Pre-treatment Mean Difference

[V, Ran

Mean Difference
Random. 95% Cl

Heterogeneity: Tau? = 1.67; Chi* = 112.76, df = 8 (P < 0.00001); I = 92%
Test for overall effect: Z = 4.22 (P < 0.0001)

F. Bladder capacity

Stud paroup  Mes SD Total Mean  SD Total Welgh dom. 95%

Cervigni M 2008 363 2807 21 623 2907 23 80% -2.60[-4.32 -0.88)

Hung M-J 2018 18 13 103 35 14 110 114% 160 [-1.96,-1.24) -~

Liang CC 2018 15 3 30 21 289 30 87%  -0.60[-2.09,089) —T

M. Ozkidik 2019 27 13 21 35 13 24 107%  -0.80[-1.56,-0.04] —

M. Ozkidik 2019 28 14 21 34 12 24 107%  -060[-1.37,0.17 —

M. Ozkidik 2019 29 14 21 36 14 24 106% 070152012 —

Nickel JC 2009 35 25 48 74 16 53 105%  -3.80[4.73,-3.07] —

Peng YG 2020 09 14 30 22 29 33 98% -1.30[-241,-0.19) —_

Porru D 2012 36 24 20 65 28 22 84%  -290[4.47,-133 —_—

Scameciu | 2019 49 086 18 857 061 24 113%  -3.67[-4.14,-3.20] -

Total (95% CIj 333 367 100.0%  -1.86 [-2.73, -1.00] . - .
2

- 2 4

Favours post-treatment  Favours pre-treatment

(=]

Post-treatment Pre-treatment Mean Difference Mean Difference
dy o [ Mean D _Total Mean D 3 gigh Random, 93% Bandom. 95%
ArslanB 2019 162 8542 33 138 8542 33 1.7% 24.00[-17.22, 65.22] =
Arslan B 2019 168 9713 33 146 9713 33 1.3% 22.00[-24.87, 68.87) ]
Liang CC 2018 1301 612 30 928 37 30 40% 37.30[11.71,62.89)
M. Ozkidik 2019 1528 46 21 1357 39 24 254% 17.10 [14.59, 19.61) -
M. Ozkidik 2019 154.1 5 21 1368 3.7 24 253% 17.30[14.70, 19.90) "
M. Ozkidik 2019 157.3 4.8 21 1374 a6 24 254% 19.90[17.39, 22.41) -
Peng YC 2020 1469 449 30 W47 365 33 59% 52.20([31.87 7253 -
Porru D 2012 162 374 20 1297 391 22 48%  32.30(9.16, 55.44) -
Scamneciu | 2019 2583 4121 18 1854 1555 24  6.09% 7290(52.87 9293 .
Total (95% CI) 227 247 100.0% 25.02 [19.44, 30.61) L]

Heterogeneity: Tau® = 30.32; Chi* = 45.56, df = B (P < 0.00001); I¥ = 82%

Test for overall effect: Z = 8.78 (P < 0.00001) A0 g0 0 & 100

Favours post-treatment  Favours pre-treatment

Figure 5. VAS, ICSI, ICPI, Frequency, Urgency, and Bladder Capacity Improvement in IC/BPS: A Me-
ta-Analysis of Self-Controlled Studies. (Continued)

Study Mean Difference MD 95%-Cl
Omitting Akbay E 2018 ~ —=— 265 [-3.36:-1.04]
Omitting Arslan B 2019 — -2.70 [-3.43;-1.96]
Omitting Arslan B 2019 —_— -267 [-3.40;-1.95]
Omitting Nickel JC 2009 —+— 271 [-3.45;-1.97]
Omitting Hung M-J 2019 —— 276 [-3.52;-2.00]
Omitting PorruD 2012 —— -2.80 [-3.54,-2.07]
Omitting Liang CC 2018 —+— -2.78 [-3.52;-2.05]
Omitting Peng YC 2020 —— -290 [-3.63;-217]
Omitting Scameciul 2019 —+— 264 [-3.31,-1.98]
Omitting Cervigni M 2008 —— -2.85 [-3.60;-2.11]
Omitting M. Ozkidik 2019 —+— -293 [-365;-2.21]
Omitting M. Ozkidik 2019 —+— -2.93 [-365;-2.20]
Omitting M. Ozkidik 2019 —=— -2.79 [-3.63;-1.95]
Random effects model -==’I-:>I ; — -2.78 [-3.48; -2.07]

32 10 1 2 3

Figure 6. Sensitivity Analysis in VAS of IC/BPS.
VAS: Visual Analogue Scale For Pain Symptom, IC/BPS: Interstitial Cystitis/ Bladder Pain Syndrome

Table 3. Summary of Publication Bias.

Outcomes Begg Rank Correlation Test Egger Linear Regression Test
VAS t=-1.43, P =0.1813 z=0.37,P=0.7143

ICSI t=-1.78, P = 0.1055 z=0.41, P = 0.6808

ICPI t=-0.90, P = 0.3925 z=0.54, P = 0.5858

Frequency t=-1.07, P =0.3179 z=-1.16, P =0.2449

Urgency t =0.40, P = 0.6988 z=-0.80, P =0.4208

VAS: Visual Analogue Scale For Pain Symptom, ICSI: O'Leary-Sant Interstitial Cystitis Symptom Index (ICSI), ICPI: Problem Index (ICPI)

https://bonoi.org/index.php/si S| | December 02, 2021 | vol. 39 | no. 4 368



Figure 7. Forest Plot Diagram (A) and Funnel Plot (B) for Subgroup Analysis of Different Drug Thera-

py.
HA: Hyaluronic acid; CS: Chondroitin sulfate.

studies have reported exploring the changes that affect the fiméan VAS decreased from a pretreatment level of 7.9 to 3.6
treatment effect from the perspective of different folopv after 3months treatment (55% decrease, P < 0.05), and there
times, and many studies have suggested that different folfow was also a significant correlation between the decline of ICSI
times had a remarkable curative effect regarding the IC/BR&d ICPI total score@5). Kallestrup et al. reported a 40%-d
outcome changé€l9, 23, 26). Erdem Akbagt al. reported the crease in nocturia, 30% decrease in bladder pain, 488% d
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