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SAFETY AND EFFICACY OF INTRAVESICAL ADMINISTRATION FOR SYMPTOM
CONTROL IN CHRONIC CYSTOPATHY
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Summary

INTRODUCTION: Chronic cystopathy is a widespread pathology. Intravesical hyaluronic acid
(instillation) is one of the treatment options for cystopathies. This study analyzed safety and efficacy of
intravesical hyaluronic acid instillations in patients with symptoms of urinary blabber disease.

MATERIALS AND METHODS: A population comprising 32 patients received intravesical
instillations with hyaluronic acid. Demographic indicators, tolerability and adverse reactions were
analyzed, symptoms before and after the treatment were compared. The symptomatic relief achieved
as a result of the treatment was assessed with the use of the Patient Global Impression of Improvement
(PGI-1) scale.
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RESULTS: The average age of the patients was 74 years (IQR 60-78), while 65.6% were women. The
average observation period was 10 months (IQR 7-14). Eleven patients were diagnosed with radiation
cystitis, 17 patients — with painful bladder syndrome/interstitial cystitis (BPS/IC), and 4 patients — with
recurrent cystitis. After the treatment, the symptoms improved in 81.8% of patients with radiation
cystitis, 82.3% of patients with painful bladder syndrome/interstitial cystitis (BPS/IC), and in 75% of
patients with recurrent cystitis. The frequency of hematuria decreased from 46.9% to 9.4% (p<0.001),
storage symptoms — from 62.5% to 12.5% (p<0001) and pain sensation — from 40.6% to 12.5%
(p=0.004). The treatment was well-tolerated in 100% of patients, and only 2 adverse effects were
recorded (urinary tract infection and acute urinary retention). During the observation, 65.6%
demonstrated full symptom control and 15.6% — partial symptom control; the highest response was
reached in the group of patients with hematuria (73.3%). According to the Patient Global Impression
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of Improvement (PGI-1) scale, 61.3% of patients experienced the symptomatic relief after the
treatment. By the end of the observation period, the symptomatic relief was preserved in 88.9% of
patients.

PE3VJIbTATU. Cepenniii Bik mamientiB — 74 poxu (IQR 60-78), mpu mpomy 65,6% mnarieHTiB
cranoBwM kiHku. Cepenniii nepion cnocrepexenas — 10 micsmiB (IQR 7-14). ¥V 11 namientiB O6yB
IiarHOCTOBAaHUN TIPOMEHEBUH ULUCTHT, Yy 17 MAaIli€eHTIB — CHHAPOM XBOPOOIMBOIO CEYOBOTO
Mmixypa/inTepcrunianpanid mucetut (CXCM/ILY), a y 4 namieHTiB — penuauByounid muctuT. Ilicis
JIKYBaHHS CUMIITOMH MOKpamiuch y 81,8% mamieHTiB 3 MPOMEHEBUM IUCTUTOM, 82,3% MaIli€HTiB 3
CHHJIPOMOM XBOPOOJIHMBOTO ce€4oBOro Mixypa/iHrepcrunianbum mucturoM (CXCM/IL) ta y 75%
MAIIEHTIB 3 PeIHUIMBYIOYMM IHCTUTOM. Yactora remarypii 3uu3mnace 3 46,9% no 9,4% (p<0,001),
CUMITOMIB HarmoBHEHHS — 3 62,5% mo 12,5% (p<0,001), a 6ompoBux BimuayTTiB — 3 40,6% m0 12,5%
(p=0,004). JlixyBanus no0pe nepenocunoch 100% marientiB. bynu 3apeectpoBani juiie 2 moOIIHUX
edexTu (iH(eKilis CeUOBUBIIHUX IIISAXIB Ta rocTpa 3aTpuMka cedi). I1ig yac cnocrepexkenHs y 65,6%
MalIeHTIB OYyJI0 BIA3HAYEHO MOBHUM KOHTPOJb CUMITOMIB, Y 15,6% mMamieHTiB — 4aCTKOBUIN KOHTPOJIb
cumnToMiB. HaiiOuibiy BIANOBIAL HA JIKyBaHHS OyJO JOCATHYTO B IpyIli HAI[IEHTIB 3 reMaTypiero
(73,3%). BiamoBimHO 0 IIKaNM 3arajlbHOrO BpakKeHHs maiieHTta npo nokpameHHs (PGI-1), 61,3%
MAIIEHTIB B1IYYBaJIH MOJIETIICHHS CUMIITOMIB IiCis JiKyBaHHS. HanmpukiHIll nepiofy crocTepeKeHHs
TMOJIETIIEHHS CUMIOTOMIB 30epiranoch y 88,9% maliieHTiB.

PE3VJIBTATHI. Cpennuii Bo3pact manuentoB — 74 roaa (IQR 60-78), npu stom 65,6% manueHToB
COCTaBIISLIHN keHImuHbL. Cpenanii cpok HaobmoaeHus — 10 mecsner (IQR 7-14). Y 11 nmanueHToB OBLT
JIMarHOCTUPOBAH JIy4eBOM WUCTUT, y 17 MalMeHTOB — CHHIAPOM OOJI€3HEHHOTO MOYEBOTrO
ny3bipsi/uarepcTuimanbabiii TUcTuT (CBMIT/ULI), a y 4 manueHToB — pelyIUBUPYIOIINN ITUCTHUT.
[locne nedeHuss cumnToMbl yaydmniauch y 81,8% manueHTOB € JydeBbIM LUCTUTOM, 82,3%
MalUMEeHTOB C CHHAPOMOM OOJIE3HEHHOTO MOYEBOTO  IMY3bIPS/MHTEPCTHIMAIBHBIM — [UCTUTOM
(CBMII/MI) u y 75% mnaumeHToB ¢ pelUIMBUPYIOUIUM IIUCTUTOM. YacToTa reMaTypuHu CHU3WIIAChH C
46,9% no 9,4% (p<0,001), cumnTomoB HamosHeHHs — ¢ 62,5% mno 12,5% (p<0,001), a GoneBbIX
omrymennit — ¢ 40,6% mo 12,5% (p=0,004). Jleuenne xopomro nepeHocusnock y 100% nanueHToB;
OBLITH 3apPETUCTPUPOBAHBI TOJIBKO 2 MOOOYHBIX 3 dekTa (MHDEKITUST MOUYEBBIBOIAIINX MyTEH M OCTpas
3agepkka moun). B xoxe HaOmomeHust y 65,6% manueHTOB OB OTMEUEH IIOJHBIA KOHTPOJb
CUMIOTOMOB, y 15,6% — 4acTU4YHBIA KOHTPOJb CHMIITOMOB; HauOOJIBLINI OTBET ObUI JOCTHUTHYT B
rpynmne nanueHToB ¢ remarypuei (73,3%). CormacHo mikane oOuiero BreyaTJIeHUs MNanueHTra o0
ynyumienuu (PGl-I), 61,3% mnauueHToB UCHBITHIBaIM OOJerdyeHHUe CHUMIITOMOB mocie jeudeHus. K
KOHILy Ieprojia HaOIroAeHus 00JIerueHue CUMIITOMOB COXpaHMIOCh y 88,9% manueHTos.

CONCLUSION: Intravesical hyaluronic acid instillations are a safe and efficient means of treatment
for storage symptoms, hematuria and pain syndrome in patients with chronic cystopathies. This
treatment option seems to be the most beneficial for patients with radiation-induced cystitis.

Keywords: hyaluronic acid, cystitis, intravesical treatment.

INTRODUCTION

Chronic cystopathies are rampant and present a therapeutic challenge for a urologist. The most
widespread conditions include painful bladder syndrome/interstitial cystitis (BPS/IC), recurring cystitis,
and radiation-induced hemorrhagic cystitis (or radiation cystitis). The painful bladder
syndrome/interstitial cystitis (BPS/IC) is accompanied by bladder-related chronic pain, feeling of
pressure or discomfort in the pelvic area that last for more than 6 months and are associated with at
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least one other symptom of the bladder disease, such as frequent or urgent urination (1). The estimated
prevalence is 10-530 cases per 100,000 population; the significant divergence between the results of
the studies is due to different diagnostic criteria and studied populations (2). The recurrent cystitis is
defined as 2 episodes of uncomplicated urinary tract infection (UTI) that occur within 6 months or 3
episodes that occur during one year. Around 50% of women experience a UT]I in their lifetime, and in
35% of women a UTI recurs within 3-6 months (3, 4). 5-10% of patients who have received radiation
therapy experience radiation cystitis; cases of the disease were registered during 20 years after the
received treatment (5). All these conditions constitute a significant share of consultations in the
urology department, exert a significant impact on the quality of life of the patient and entail a high
level of comorbidity.

These cystopathies have a diverse and complex pathophysiology. However, these conditions share one
common factor: damaged urothelial glycosaminoglycan (GAG) layer that lines the urinary bladder
walls. This defect leads to the loss of physiological protection of the bladder and alters its permeability.
The components of urine, such as ions, microorganisms and toxic molecules, penetrate with
urothelium and trigger inflammatory processes and local hypersensitivity conditions (6-9).

Hyaluronic acid is a natural proteoglycan, which is part of the extracellular matrix of many tissues and
constitutes a significant part of the glycosaminoglycan (GAG) layer on the surface of the urinary
bladder. The intravesical use of this substance is assumed to contribute to the restoration of the GAG
layer and alleviate the symptoms caused by the layer damage (10). Moreover, hyaluronic acid inhibits
the degranulation of labrocytes (mast cells), the activation of which is a critical step in the
pathogenesis of interstitial cystitis.

Hyaluronic acid is used in the clinical practice by a urologist for the symptomatic treatment of certain
types of cystitis. The purpose of this study is to assess the safety and efficacy of hyaluronic acid in the
treatment for these cystopathies.

MATERIALS AND METHODS

A retrospective study was conducted with the participation of 32 patients who received intravesical
instillations with hyaluronic acid during the period from September 2018 till January 2020. Patients
with bladder cancer, gynecological cancer, urinary lithiasis, active urinary tract infections, pelvic organ
prolapse, endometriosis and vaginal candidiasis were excluded from the study. To exclude these
pathologies, histories of the present disease were checked, clinical examination, urine culture,
cystoscopy, ultrasound scan, flowmetry, and urodynamic study were performed. The necessary tests
were selected individually for each patient.

All patients received 4 weekly instillations during the first month, and then from 3 to 6 instillations per
month according to the needs of each patient. 0.16% sodium hyaluronate solution (80 mg/50 ml),
volume of 50 ml, packed in a sterile easy-to-use package (Instylan®, PreSurgy Espafia SL) was used.
The administration was conducted by catheterization of the urinary tract with the use of the indwelling
catheter.

Data on the age, parity, previous diseases and surgical interventions, medications taken regularly,
symptoms and signs of urological diseases (frequency of daytime and nighttime urination, urgency,
incontinence, dysuria, urinary bladder pain, pelvic pain, hematuria), urine culture, admissions to
emergency care units, blood transfusion, results of diagnostic visualization and laboratory tests before
and after the treatment, as well as adverse events that occurred during instillations, intolerance, adverse
reactions, and complications after treatment was collected from the histories of the present disease.

Absence of pain, discomfort or other symptoms during the instillations, which necessitated for
immediate discontinuation or conduction of additional instillations, was considered as good tolerability.
Full control was defined as the disappearance of all the symptoms studied, and partial control — as
preservation of less than 50% of the symptoms after the treatment. The patients assessed their
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condition according to the Patient Global Impression of Improvement (PGI-I) scale (11), which was
used as a retrospective method for assessment of the treatment effect. The scale had a 1 question
format; the patients ranged the symptomatic relief associated with the received treatment according to
a 7-point Likert scale (Table I).

Statistical analysis

The collected data was analyzed with the use of IBM® Statistics® SPSS 20 software. The categorical
variables are presented in absolute values and percentages and were compared using the McNemar’s
test. Continuous variables are presented as average values, medians, standard deviation (SD), and
range. The normality was checked using the Kolmogorov-Smirnov test. The threshold of statistical
significance was set at p<0.05.

RESULTS

The demographic characteristics of the sample are summarized in Table Il. 65.6% of the patients
included in the study were women with an average age of 74 years (IQR 60-78). The average
observation period was 10 months (IQR 7-14). Eleven patients (34.4%) were diagnosed with radiation
cystitis, 17 patients (53.1%) — with painful bladder syndrome/interstitial cystitis (BPS/IC), and 4
patients (12.5%) — with recurrent cystitis.

At the baseline, 20 patients (62%) had storage symptoms. 37.5% of all patients presented with frequent
urination, 43.8% — nocturia, 40.6% — urgent urination, 21.9% — urine incontinence, and 43.8% — with
dysuria. 13 patients (40.6%) demonstrated abdominal pelvic, urethral pain. After the treatment,
frequency of storage symptoms decreased from 62.5% to 12.5% (p<0001) and pain symptoms — from
40.6% to 12.5% (p=0.004). Only one patient with recurrent cystitis had new episodes of UTI during
the observation period (3 episodes). Table 11l compares the presence or absence of the studied
symptoms before and after the treatment.
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Table 1. Patient Global Impression of Improvement (PGI-I scale)

Patient global impression of improvement as a result of received treatment according to a
7-point Likert scale:

Enormously better

Significantly better

Slightly better

No changes

Slightly worse

Significantly worse

~NOoOO A WIN|EF

Enormously worse

Table 11. Demographic characteristics of the sample

Sample (n = 32)
Age (median, IQR) 74 (60-78)
Sex (n, %)
Men 11 (34.4%)
Women 21 (65.6%)
BWI (median, IQR) 25.9 (24-30.6)
Parity (median, 1QR) 2 (1-4)
Menopause (n, %) 17 (53.1%)
Diagnosis (n, %)
Painful bladder syndrome/interstitial cystitis (BPS/IC) 17 (53.1%)
Radiation cystitis 11 (34.4%)
Recurrent cystitis 4 (12.5%)

At the baseline, 15 patients (46.9%) presented with hematuria. Of these 15 patients with hematuria, 10
patients (66.7%) were men, 3 patients (20%) underwent treatment with anticoagulants, and 3 patients
(20%) received anti-platelet therapy. Of these 15 patients with hematuria, 10 patients (66.7%)
underwent radiation therapy (RT) of the small pelvis organs (9 as a result of prostate cancer and 1 as a
result of cervical cancer); the average time from radiation therapy to manifestation of the symptoms
was 83 months. Two patients had microscopic hematuria, 5 patients — mild degree macroscopic
hematuria, 5 patients — macroscopic hematuria with blood clots, and 3 patients — macroscopic
hematuria with anemia, who required the hemostatic transurethral resection (TUR) of the bladder. All
patients with radiation-induced hematuria resorted to emergency care for this cause from 1 to 9 times
(total of 35 admittances to the emergency department). Of these, 5 patients were hospitalized once or
several times and 4 patients underwent blood transfusion due to anemia.

After the treatment, the frequency of hematuria decreased from 46.9% to 9.4% (p<0.001). Only 3
patients resorted again to emergency help, 4 times in total, and none of these patients required
hospitalization or blood transfusion.

The treatment was well-tolerated in 100% of patients. Only 2 patients demonstrated adverse effects:
urinary tract infection, which required antibiotic therapy, and acute urinary retention, which required
bladder catheterization and resolved in 7 days after the catheter removal.

During the observation period, 81.8% of patients with radiation cystitis, 82.3% of patients with painful
bladder syndrome/interstitial cystitis (BPS/IC), and 75% of patients with recurrent cystitis
demonstrated objective improvement in the symptoms. The Patient Global Impression of Improvement
(PGI-I scale) showed that 61.3% of patients experienced symptomatic relief after the treatment, 35.5%
did not experience the symptomatic relief, and condition of 3.2% of patients got worse. Analysis of the
answers to this questionnaire with breakdown by the pathologies revealed that 90.9% of patients with
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radiation cystitis, 47.1% of patients with painful bladder syndrome/interstitial cystitis (BPS/IC) and
25% of patients with recurrent cystitis experienced the symptomatic relief.

65.6% of patients demonstrated full symptom control, and 15.6% — partial symptom control. Full
symptom control was achieved in 81.8% of patients with radiation cystitis, in 64.7% of patients with
painful bladder syndrome/interstitial cystitis (BPS/IC), and in 25% of patients with recurrent cystitis.
The response to the treatment was different for different symptoms: full control of hematuria
symptoms was reached in 73.3% of patients, storage symptoms — in 65% of patients, and pain
symptoms — in 53.8% of patients. 88.9% of patients who experienced improvement of the symptoms
against the background of the treatment maintained the improvement without changes till the end of
the observation period and 11.9% had only temporary improvement, some symptoms re-occurred
during the observation period.

Table I11. Symptoms of patients before and after instillations.

Variable Before After p-value
Frequency 12 (37.5%) 1 (3.1%) 0.001
Nocturia 14 (43.8%) 3(9.4%) 0.001
Urgent urination 13 (40.6%) 1 (3.1%) <0.001
Incontinence 7 (21.9%) 1 (3.1%) 0.031
Dysuria 14 (43.8%) 2 (6.3%) <0.001
Pain 13 (40.6%) 4 (12.5%) 0.004
Hematuria 15 (46.9%) 3(9.4%) <0.001
DISCUSSION

Diagnostic assessment and treatment for chronic cystopathies continue to pose a challenge for a
practicing urologist. A variety of treatment methods were proposed, most of them were oral and
intravesical, but the evidence of proven efficacy of such treatment is insignificant. Our study
confirmed that after intravesical instillations with hyaluronic acid, a significant improvement is
observed, both in relation to storage symptoms and in relation to pain and hematuria.

Hematuria was a symptom with the best response to the treatment. In our series of tests, most patients
with hematuria (66.7%) were diagnosed with radiation cystitis after the exclusion of other possible
causes. Several studies have already demonstrated the efficacy of this therapy in radiation hemorrhagic
cystitis. In 2011, Shao et al. in a randomized study, which included 36 patients, demonstrated that
intravesical hyaluronic acid was as effective as hyperbaric chamber. A complete response to the
treatment was achieved in 87.5% of patients, who received hyaluronic acid (12). That same year,
Sommariva et al. observed a significant pain reduction in a study of 69 patients with radiation cystitis
(average reduction by 7.7 points according to the Visual Analogue Scale (VAS) for pain assessment
after instillations) (13). Recently, Martinez Rodriguez et al. reached the control of hematuria for at
least 6 months in 55% of patients in a series of studies that included 20 patients with radiation cystitis
(14).

We also observed a significant improvement in the symptoms associated with the interstitial cystitis.
The efficacy of intravesical hyaluronic acid in the treatment for interstitial cystitis was extensively
studied for many years (2, 10, 15-22). Our findings are very similar to the results of Daha et al., who
described an 80% symptomatic relief in a group of 48 patients after 10 weeks of hyaluronic acid
instillations (15). Figueiredo et al. studied 18 patients with painful bladder syndrome and achieved a
50% reduction in the symptoms and a significant improvement in the urodynamic parameters after the
treatment (16). Recently, Akbay et al., in a study with the participation of 54 patients with interstitial
cystitis, demonstrated a 55% reduction in pain according to the Visual Analogue Scale (VAS) (20).
Liang et al. compared symptoms according to the Visual Analogue Scale (VAS) for pain assessment,
results of assessment with the use of the Hospital Anxiety and Depression Scale (HADS) before and
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after treatment with hyaluronic acid in a group of 30 patients with interstitial cystitis versus the control
group of 30 healthy volunteers. Symptomatic relief was observed for urinary tract symptoms
(frequency, nocturia, urgent urination and pain) in 73% of patients in 6 months after the treatment,
which is similar to the results received in our study (21). Literature sources on the efficacy of
hyaluronic acid in the treatment for recurring UTI are scarce, although some authors have already
described the reduction in the episodes of the UTI in patients receiving treatment with this substance (2,
8). Our study had lower frequency of cystitis during the observation period; however, the number of
patients included with this diagnosis was very insignificant.

Finally, treatment tolerability was excellent (100%) as it was in other studies (2, 10, 15, 16), and only
2 patients had side effects. The results of the PGI-1 scale showed that 61.3% of patients experienced
symptomatic relief during the treatment, while 48.4% responded that their condition was significantly
better or enormously better.

The limitations of our study are its retrospective nature and small volume of the sample, which implies
a risk of low statistical power and a lack of comparison with other intravesical agents.

CONCLUSIONS

Intravesical treatment with hyaluronic acid significantly relieves the symptoms in patients with
interstitial cystitis and radiation-induced cystitis, is very well tolerated and has very low level of
adverse reactions. In our study, patients with radiation-induced cystitis demonstrated a very significant
response to treatment, that’s why this treatment method should be considered as an alternative to other
treatment methods for this pathology. The studied sample does not enable us to determine the
significance of this treatment method in the treatment for recurrent cystitis. To obtain a higher level of
evidence, more studies are required, mainly prospective and randomized clinical trials.
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