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ABSTRACT

Objectives: Intravesical therapy with Bacillus Calmette-Guérin and chemotherapy are an integral part in the management of non-muscle 
invasive bladder cancer (NMIBC), which is administered after transurethral surgical resection (TUR) of tumour to prevent relapse and 
progression of the disease. However, these therapies frequently cause side effects such as cystitis-like symptoms, which often can lead to 
treatment discontinuation. The purpose of this investigation was to evaluate the effect of intravesical administration of adelmidrol (AD) and 
hyaluronic acid (HA) on the typical symptoms in patients undergoing intravesical anticancer treatment for NMIBC, after TUR.

Materials and Methods: Thirty-one patients, who underwent TUR for NMIBC and had completed a cycle of intravesical anticancer treatment 
associated with AD + HA instillations, were considered for this retrospective investigation. For all patients, the main collected outcomes were: 
Pain intensity, urgency and discomfort related to frequent micturition (FM-related discomfort) evaluated by visual analogue scale, symptoms 
frequency and patient’s degree of concern evaluated by pelvic pain and urgency/frequency patient symptom scale, and health-related quality 
of life detected with the 12-item short form survey.

Results: Intravesical instillation of AD + HA as an add-on treatment to intravesical anticancer therapy allowed to keep under control pain 
intensity, urgency and FM-related discomfort, enabling all patients to complete the entire course of anticancer treatment.

Conclusion: This retrospective investigation shows the potential efficacy of AD + HA to control anticancer treatment-related side effects. 
Larger randomized controlled studies are needed to confirm these encouraging results.
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INTRODUCTION 

Intravesical therapy is an integral part in the management of non-

muscle invasive bladder cancer (NMIBC), which is administered 

after transurethral surgical resection (TUR) of tumours, to 

prevent relapse and progression of the disease. Immunotherapy 

with Bacillus Calmette-Guérin (BCG) and chemotherapy with 

mitomycin C (MMC) or epirubicin (EPI), are the most used 

intravesical therapies.1,2 BCG is typically used for cancers with 

an intermediate or high risk of progression, while intravesical 

chemotherapy is usually adopted for cancers with a high risk 

of recurrence, but a low risk of progression.3-5 Both intravesical 

chemotherapy and BCG can lead to side effects of different 

degrees. The most frequent are cystitis-like symptoms such as 

urgency, dysuria, and increased micturition frequency. Often, 

these local side effects can lead to treatment discontinuation 

or incomplete treatment, resulting in suboptimal outcomes. 

Therefore, prevention and management of side effects are 

paramount to ensure oncologic treatment efficacy.1,3

The complex symptomatology provoked by intravesical therapy 

with BCG, MMC or EPI chemotherapy, is the consequence of 

inflammatory processes. Particularly intense and/or persistent 

traumatic, chemical, hormonal, infectious, and iatrogenic 

stimuli, led to the progressive impairment of the urothelial 

structure due to mast cells (MCs) activation.6 Activated MCs 

can directly interact with other cells of the immune system 

and guide the inflammatory reaction promoting vascular 

permeability, local tissue response and the recruitment of 

various inflammatory mediators.7 Inappropriate and persistent 

MCs stimulation can transform the local and acute inflammatory 

response into a chronic and systemic inflammatory disease, with 

amplification of painful stimuli too.8,9 Therefore, an approach 

based on MCs modulation could be effective in counteracting 

intravesical therapy-related side effects.

With this aim, adelmidrol (AD), a derivative of azelaic acid, 

could represent a possible therapeutic strategy. AD is in fact 

able to keep MCs normal reactivity, through its capacity to 

increase the endogenous levels of the natural MCs modulator: 

Palmitoylethanolamide (PEA).10-14 The beneficial effects of AD 

were already demonstrated in acute and chronic inflammation, 
as well as in patients with chronic interstitial cystitis/bladder 
pain syndrome (IC/BPS).15,16

The purpose of this investigation was to evaluate the efficacy 
of intravesical administration of a product containing AD in 
combination with hyaluronic acid (HA)17-22, in counteracting 
antitumor therapy-related side effects.

MATERIALS AND METHODS

This manuscript reports the data collected at the Urology 
Outpatient Clinic of the Galliera Hospital (Genova, Italy) between 
October 2019 and November 2021, on the clinical practice 
adopted in patients starting the 1st cycle of intravesical therapy 
after TUR of NMIBC.

The approach used was to perform intravesical instillations 
with a medical device combining AD 2% + HA 0.1% (Vessilen®, 
Epitech Group SpA) in add-on to antitumor therapy with BCG, 
EPI or MMC.

AD + HA posology was decided on the base of a previous 
similar experience reported in literature.16 Data were collected 
at the evaluation times normally performed at the urology 
clinic. Therapeutic scheme and follow-up times are reported in  
Figure 1.

Ethics committee approval and patients written informed 
consent were obtained for data publication.

Outcomes collected were: 1) Pain, urgency and discomfort 
related to frequent micturition (FM-related discomfort) by Visual 
Analogue Scale (VAS). VAS score ranges from 0 mm to 10 mm, 
with higher score representing higher symptoms intensity;23 
2) Frequency of cystitis-like symptoms and patients concern 
by pelvic pain and urgency/frequency patient symptom (PUF) 
scale. PUF-Total score is the sum of “PUF-symptom” and “PUF-
bother” scores. Total score ranges from 0 to 35, with higher 
score representing worst condition;24 3) Health-related quality 
of life with 12-item short form  (SF-12) survey. SF-12 evaluates 
both the physical (PCS) and the mental (MCS) components. Total 
score ranges from 0 to 100, with higher score indicating better 
health.25 Intensity of pain, urgency and FM-related discomfort 

Figure 1. Treatment scheme and evaluation time points 
AT: antitumor therapy; inst.: instillation
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were evaluated weekly from T0 to T7. PUF and SF-12 were 

completed by patients before the start (T0) and at the end (T7) of 

AD + HA treatment. 

Beside these evaluations, it was performed a descriptive analysis 

of the percentage of patients who experienced local side effects 

over the entire observation period: VAS pain or urgency intensity 

score ≥5 was considered representative of clinically significant 

side effects. This value includes intensity between moderate and 

severe and it was established arbitrarily as a symptom threshold 

above which the continuation of anticancer therapy could be 

compromised.26 As FM-related discomfort was not a symptom 

but a bother, and therefore very subjective, it was not possible 

to establish a reliable cut-point for this parameter. Alternatively, 

the combination between answers to question n°1 “How many 

times do you go to the bathroom during the day?” and question 

n°2a “How many times do you go to the bathroom at night?” of 

the PUF scale was considered for this analysis at T0 and T7 (time 

points at which the PUF was administered). Voiding frequency 

was considered normal if both scores of PUF questions n°1 and 

n°2a were 0-1, while it was considered altered with a score >1 at 

one and/or both questions.24 

Statistical Analysis

Statistical analysis was performed using the generalized linear 

mixed model considering three different time points: the 

beginning of the anticancer therapy (T0) (3 days before the start 

of AD + HA therapy), the end of the anticancer therapy (T5), and 

the last control after the end of AD + HA administration (T7). 

Post-hoc analyses were performed with the correction of Tukey-

Kramer for multiple comparisons. Variables such as gender, 

age, tumour staging and type of intravesical anticancer therapy 

were included in the model as covariates. A p-value of less than 

0.05 was considered significant. All scores are given as mean ± 

standard error, unless otherwise specified.

RESULTS

Thirty-one patients (13 female and 18 males) with a mean 

age of 71 years old, treated with AD + HA instillations in add-

on to intravesical anticancer therapy after TUR for NMIBC, 

were considered in this retrospective investigation. Anticancer 

treatment was performed with intravesical instillations of BCG in 

71%, MMC in 10% and EPI in 19% of cases. All demographics and 

patients baseline characteristics are reported in Table 1.

Pain intensity, urgency and FM-related discomfort significantly 

decreased over time. Pain intensity decreased from 1.5±0.48 

(T0) to 1.4±0.42 (T5) reaching 0.4±0.18 (T7) (T0-T5-T7 p=0.01; 

T0-T5 n.s.; T5-T7 p=0.01) (Figure 2A). None of the considered 

covariates had any significant influence on treatment efficacy. 

Urgency decreased from 3.0±0.66 (T0) to 2.1±0.58 (T5) reaching 

1.5±0.44 (T7) (T0-T5-T7 p=0.01; T0-T5 n.s.; T5-T7 n.s.) (Figure 

2B). Urgency increased with age (p=0.03). FM-related discomfort 

decreased from 3.3±0.56 (T0) to 3.0±0.50 (T5) reaching 2.2±0.46 

(T7) (T0-T5-T7 p=0.007; T0-T5 n.s.; T5-T7 p=0.007) (Figure 2C). 

Gender influenced FM-related discomfort, with women having a 

greater discomfort (p=0.03).

At the end of analgesic treatment (T7) average values of the 

PUF-total score were indicative of a significative improvement 

of patients concern (p=0.04). In particular, the PUF-symptoms 

score showed a significant improvement over time, moving from 

a mean value of 5.4±0.54 (T0) to 4.4±0.47 (T7) (p=0.01); PUF-

bothers score showed a reduction from T0, passing from a value 

of 2.9±0.05 (T0) to 2.5±0.43 (T7) (n.s.) (Figure 3). None of the 

covariates significantly affected neither the symptoms nor the 

bother score.

SF-12 PCS changed from 48.7±1.53 (T0) to 50.4±1.45 (T7) (n.s). 

SF-12 MCS moved from 52.1±1.57 (T0) to 51.0±1.58 (T7) (n.s.).

The percentage of patients who experienced symptoms of pain 

intensity and/or urgency with VAS ≥5 was 35% (T0), decreased 

to 23% (T5) and to 13% at the end of AD + HA treatment (T7)  

(Table 2). In particular, percentage of patients who experienced 

pain intensity with a VAS score ≥5 was 16% (T0), decreased to 10% 

(T5) and 3% (T7), while percentage of patients who experience 

urgency with a VAS score ≥5 was 32% (T0), decreased to 23% (T5) 

and 13% (T7) (Table 2). Percentage of patients with altered daily 

voiding frequency (according to questions n°1 and n°2a of the 

PUF scale) decreased from 77% (T0) to 68% (T7) (Table 3).

Table 1. Patient demographic data and baseline 
characteristics

Age (mean ± S.D.) 71±6

Gender n (%)

Male 18 (58)

Female 13 (42)

Stage of cancer n (%)

TAHG 12 (39)

TALG 4 (13)

T1HG 13 (42)

T1HG CIS 2 (6)

Anticancer therapy n (%)

BCG 22 (71)

MMC 3 (10)

EPI 6 (19)

S.D.: standard deviation; BCG: Bacillus Calmette-Guérin; MMC: 
mitomycin C; EPI: epirubicin
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Figure 2. Changes over time in pain intensity, urgency and FM-related discomfort evaluated by VAS at the different evaluation time points
Data are expressed as mean ± S.E.

Intensity of  pain (A), urgency (B) and FM-related discomfort (C) decreased significantly over time (T0-T5-T7 p<0.05). Post-hoc analysis results are shown in the figure

S.E.: standard error; n.s.: not significant
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No patient discontinued treatment prematurely and there was 

no change in therapeutic scheme established.

DISCUSSION 

Intravesical chemotherapy with MMC or EPI and immunotherapy 

with BCG are adjuvant therapies widely used after TUR to prevent 

recurrence and progression of bladder cancer.4,5

Despite their great efficacy, these therapies have several local 
side effects such as the onset of urgency, dysuria, and increased 
micturition frequency, that lead to treatment delay or reduction 
in 55-83% of cases, and even to its interruption in 30%.21,27,28 
Finding a new strategy to manage these side effects is therefore 
paramount to ensure oncologic treatment efficacy.1,3 

AD is a compound able to increase PEA endogenous levels.10,12,14 
Oral administration of PEA in its micronized (m-PEA) and 
ultramicronized (um-PEA) forms already demonstrated to be 
effective in increasing intravesical anticancer therapy tolerability 
and improving pain in patients with BPS, thanks to its ability 
to modulate MCs degranulation.29,30 Likewise, instillations 
of AD together with HA (Vessilen®, Epitech Group Spa), led to 
a significant improvement of pain, urgency and frequency 
in patients suffering from chronic IC/BPS or other urothelial 
dysfunction.16

In this retrospective study, AD + HA instillations were introduced 
from the beginning of the 1st cycle with BCG, MMC/EPI, when the 
expected frequency of side effects is higher.

Overall, AD + HA allowed to keep under control intensity of 
pain, urgency and FM-related discomfort, enabling all patients 
to complete the entire cycle of adjuvant anticancer treatment. 

Moreover, the continuation of AD + HA treatment after the 
end of anticancer cycle, led to a further improvement of 
symptomatology (reduction of VAS score and percentage of 
patients with side effects). 

In particular, patients with at least one cystitis-like symptom 
from moderate to severe intensity (VAS score ≥5) were 35% at 

Table 3. Percentage of patients with normal or altered voiding frequency at baseline (T0) and the end of AD + HA treatment (T7)

Daily voiding frequency

Percentage of patients

T0 T7

n=31 n=31

Patients with normal frequency
(score 0-1 on both questions 1 and 2a of PUF questionnaire)

23% 32%

Patients with altered frequency 
(score >1 on question 1 and/or 2a of PUF questionnaire)

77% 68%

PUF: patient symptom; AD: adelmidrol; HA: hyaluronic acid

Table 2. Percentage of patients with clinically significant pain intensity and urgency at the different evaluation time points

Symptoms
NRS 
scores

Percentage of patients 

T0 T1 T2 T3 T4 T5 T6 T7

n=31 n=31 n=31 n=31 n=30 n=31 n=31 n=31

Pain intensity ≥5 16% 13% 10% 10% 6% 10% 3% 3%

Urgency ≥5 32% 23% 29% 29% 27% 23% 16% 13%

Pain intensity and/or 
urgency

≥5 35% 26% 32% 32% 29% 23% 16% 13%

Figure 3. Symptom frequency and patient bother evaluated by PUF scale at 
baseline (T0) and at the end of AD + HA treatment (T7) 
Data are expressed as mean ± S.E.

PUF-total score and PUF-symptom score significantly improved between T0 

and T7 (p<0.05); PUFbother score showed a slight reduction (n.s.)

*p<0.05; S.E.: standard error; n.s.: not significant; PUF: patient symptom
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T0, reduced to 23% at T5 and to 13% at T7. PUF total score at the 

end of AD + HA therapy reported a significantly improvement in 

symptoms and of their impact on patients life (“PUF-symptom” 

and “PUF-bother” scores respectively). Consistently with these 

results, no substantial differences were observed in SF-12 

questionnaire for either PCS or MCS, from T0 to T7.

All patients completed the therapeutic scheme established and 

no patient reported side effects related to AD + HA.

In the analysed population, pain, urgency, FM-related discomfort 

means VAS scores and PUF basal scores were relatively low 

compared to literature data.20,22 This occurred because in the 

statistical analysis it was considered each patient treated with 

AD + HA, including those with no, or mild side effects. However, 

it is relevant to point out that many of these patients had no 

side effects at all, or showed only mild symptoms throughout the 

entire course of treatment. 

Adding AD + HA could seem burdensome, taking account of the 

already high costs of chemo-immuno-prophylaxis. However, it has 

to be considered the lack of anticancer therapy discontinuation, 

together with the reduction of radical cystectomies number, and 

of further endoscopic bladder surgical treatments need. 

Furthermore, despite the increased number of catheterizations, 

there were no infectious manifestations such as fever or 

macrohematuria, thus highlighting the absence of negative 

aspects in adding AD + HA to current clinical practice.

These are very preliminary results, on a small number of 

patients, lacking of a control group. A prospective, randomized 

and controlled study is required to optimize treatment protocol 

and confirm these promising data. It would be furthermore 

appropriate to evaluate the use of AD + HA during the 2nd cycle of 

anticancer treatment, a period equally subjected to side effects 

onset. Follow-up data are not yet available, but their collection 

is in progress, to confirm the absence of long-term consequences 

of AD + HA add-on, on the oncologic follow-up.

CONCLUSION

This retrospective observational study supports the introduction 

into clinical practice of AD + HA for the management of oncologic 

patients, in order to reduce anticancer treatment-related side 

effects and allow, as much as possible, the adherence to the 

established therapeutic protocol.
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