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    Abstract
Introduction: Catheter-related bladder discomfort (CRBD) is a distressing symptom due to bladder spasm occurring in patients who are on catheter. This study was conducted to evaluate the efficacy of intravesical Oxybutynin as an alternate to the existing treatment for the management of CRBD. Materials and Methods: Two hundred and thirty four patients requiring bladder catheterization for >48 h following various surgeries were randomized into three groups of 78 each, once they developed CRBD. Group OO (Oxybutynin) received oral oxybutynin 5 thrice a day, Group OS (Solifenacin) received oral Solifenacin 10 mg once a day and Group OI (intravesical Oxybutynin) received Oxybutynin 5 mg dissolved in 30 ml normal saline instilled intravesically. The bladder discomfort was assessed according to visual analogue scale at 1, 6 and 24 h after drugs administration. The relief in CRBD and the side effects of the drugs were compared. Results: Out of 234 patients, relief of CRBD observed with intravesical oxybutynin was higher (87%) as compared to oral Oxybutynin and oral Solifenacin (66.3% and 74.3%, respectively; P < 0.05). OO group had maximum side effects and intravesical group had least side effects. Conclusions: Intravesical Oxybutynin therapy is a better option for the management of CRBD with minimal side effects.
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    Introduction


    After surgical procedures, many patients require urinary bladder catheterisation for bladder drainage. However, most of these patients on indwelling catheter for >48 h complain of catheter-related bladder discomfort (CRBD - an urge to void or discomfort in the suprapubic region with peri-catheter leakage of urine) due to the irritation of the catheter causing bladder spasms.[bookmark: ft1][1] These symptoms are similar to symptoms of overactive bladder (OAB).[bookmark: ft2][2] Certain Muscarinic-receptor antagonists that have been used successfully in the management of OAB were also reported to reduce CRBD.[bookmark: ft3][3] However, the adverse events of muscarinic receptor antagonists (dry mouth, constipation, dysuria and dyspepsia) are often troublesome.[bookmark: ft4][4] Although oral Oxybutynin and Solifenacin are commonly used agents having variable efficacy in the treatment of OAB, only very limited data are available on their relative efficacy in CRBD.[bookmark: ft5][5],[bookmark: ft6][6],[bookmark: ft7][7] There have been no studies on the effect of intravesical Oxybutynin in the treatment of CRBD. This study was therefore conducted to evaluate and compare the efficacy of oral Oxybutynin, oral Solifenacin and intravesically administered Oxybutynin in the treatment of CRBD.


    Materials and Methods


    The prospective study was conducted after approval from the Institute's Ethics Committee and obtaining written informed consent from the patients undergoing the study.


    Two hundred and thirty four patients (37–86 year), of either sex, undergoing elective urological surgery for various indications, requiring catheter drainage of the urinary bladder for >48 h and who experienced CRBD were included in the study. Patients with a history of neurogenic bladder, patients with existing confirmed urinary tract infection (UTI) and patients with a history of surgeries performed on urinary bladder were excluded from the study. Patients with the ureteral stent in situ were also excluded from the study.


    The incidence of urinary CRBD has been reported to be 55%.[bookmark: ft8][8] Assuming that this incidence would reduce to 30% after therapy and with power 80% (b = 0.80) and the level of significance 5% (a = 0.05), we calculated 78 patients in each group required for results to be statistically significant.


    All the patients in the study had Foley's urethral catheter of size 18–20 Fr (Rusch) with the balloon inflated with 20–30 ml distilled water. In all cases, Lignocaine 2% jelly (a water-based lubricating gel) was used for the lubrication of the catheter before insertion. There was no traction given on the catheter, and it was always left for continuous drainage into an external uro-bag.


    Patients who complained of CRBD were randomly assigned into three groups by computer-generated random numbers. Patients belonging to Group OO received oral oxybutynin 5 mg three times a day, Group OS received oral Solifenacin 10 mg once daily and Group OI received intravesical Oxybutynin 5 mg dissolved in 30 ml normal saline instilled into the urinary bladder three times a day and catheter clamped for 30 min after instillation of drug.


    Assessment of bladder discomfort (urge to pass urine or discomfort in the suprapubic region) according to visual analogue scale was carried out by another observer in all cases at 1, 6 and 24 h after administration of drugs, and graded as mild (1–4), moderate (5–7) and severe (8–10). Post-drug administration adverse effects such as nausea and vomiting (dyspepsia), dry mouth, constipation, drowsiness and UTI were noted in these patients till the day of catheter removal.


    Differences in the age and weight among the groups were compared by one-way ANOVA test whereas, the incidence of bladder discomfort, the severity of bladder discomfort (mild, moderate and severe) and side-effects among the groups were analysed using Chi-square test and ANOVA test. MedCalc statistical software version 14.8.1 (MedCalc software bvba, Ostend, Belgium) was used for the statistical analysis of data.


    Results


    There were no significant differences in the patient characteristics, including age, gender and body weight, between all three groups [Table - 1].


    
      
        	[image: ]

        	Table 1: Patients characteristics
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    It was observed that out of 234 patients, relief of CRBD was seen in intravesical Oxybutynin in 68/78 patients (87.1%) as compared to OO and OS groups; 51/78 (66.3%) and 58/78 (74.3%), respectively (P < 0.05).


    The incidences of severe bladder discomfort at 1 h, 6 h and 24 h were higher in the oral Oxybutynin group (8.9%, 7.6% and 3.8%, respectively) and least in the intravesical Oxybutynin group (3.8%, 2.5% and 0%, respectively) (P < 0.05). The reduction in the severity of CRBD was higher in the IO group as compared to the other two groups [Table - 2].
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        	Table 2: Relief of catheter-related bladder discomfort in different study groups (n=78 in all groups)
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    [Table - 3] shows the incidence of various side effects of drugs in the three groups observed till the day of catheter removal. IO group had the least overall side effects compared to the other 2 groups studied, while OO group had the maximum incidence of side effects (P < 0.05). Urinary tract infection was noted in the IO group in a small number of patients (3.8%).
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        	Table 3: Incidence of side-effects

        

        Click here to view
      

    


    Discussion


    CRBD is a common clinical entity in patients requiring prolonged bladder catheter drainage, probably due to muscarinic receptor stimulation. Antimuscarinic agents used to prevent/treat CRBD are normally administered orally and associated with significant side effects.


    The succinate salt of Solifenacin, a tertiary amine with anticholinergic properties, is used for symptomatic treatment of the bladder spasm. Solifenacin peak plasma concentrations of 24 ng/ml are reached 3–4 h after long-term oral administration of a 5 mg Solifenacin. Solifenacin is 93%–96% plasma protein-bound, and probably crosses the blood–brain barrier.[bookmark: ft9][9]


    Oxybutynin is a tertiary amine and its efficacy is attributed to a combination of anticholinergic, antispasmodic, local anaesthetic effect. It is readily absorbed from the gastrointestinal tract, with the highest concentration at 1–2 h after oral administration, followed by a rapid decrease. Oral Oxybutynin passes into the liver through the portal circulation immediately after being absorbed, with rapid hepatic metabolism by liver microsomes to oxidation products, mainly N-desethyl-Oxybutynin (NSDO).[bookmark: ft10][10]


    While it is true that oral Oxybutynin chloride is commonly used for the treatment of bladder related symptoms, the high incidence of systemic side effects is likely to compromise its compliance, resulting in dose reductions or even discontinuation of treatment. The intravesical administration of Oxybutynin was introduced as an alternative in managing the dysfunctional bladder with better tolerance and efficacy.[bookmark: ft11][11]


    In 1989, Brendler et al. first reported the treatment of intravesical Oxybutynin chloride for OAB.[bookmark: ft12][12] By dissolving 5 mg Oxybutynin in 30 ml saline for administration twice daily, Brendler was able to produce a subjective improvement in 91% of the patients in his study. The mechanism of action of intravesical Oxybutynin may involve a direct effect on the M3 receptors in the detrusor, a topical anesthetic effect, or an indirect effect of absorbed Oxybutynin and its metabolites.[bookmark: ft13][13]


    After intravesical administration, Oxybutynin gets readily absorbed from the bladder, but due to a reduced first-pass metabolism, the parent drug/metabolite (NDO) ratio is much higher. The reduced formation of metabolite NDO, may explain the clinically relevant reduced side effects with intravesical compared with oral Oxybutynin therapy.[bookmark: ft14][14]


    Herschorn et al. in their study of comparison of Solifenacin versus Oxybutynin reported the overall incidence of adverse events as 70% in the Oxybutynin group and 59% in the Solifenacin group.[bookmark: ft15][15] Significantly fewer patients on Solifenacin reported dry mouth as compared to the Oxybutynin. We observed similar result of less overall side effect including dry mouth with oral Solifenacin as compared to oral Oxybutynin. Bonney et al. investigated topical effects of intravesical Oxybutynin and found no evidence of drug-related mucosal or bladder wall change.[bookmark: ft16][16]


    We also observed that intravesical Oxybutynin was more effective in relieving CRBD in our study with reduced side effects. Only 10% of patients developed anticholinergic side effects after intravesical Oxybutynin and these results are supported by studies done by Connor et al.[bookmark: ft17][17] and Painter et al.,[bookmark: ft18][18] which also showed 15.4% and 7.2% evidence of anticholinergic side effect after intravesical Oxybutynin, respectively.


    3.8% of patients developed UTI after intravesical instillation of Oxybutynin, which was similar to the study of Kasabian et al.,[bookmark: ft19][19] which showed 9.1% incidence of UTI in his study.


    Conclusions


    Intravesical Oxybutynin instillation therapy is a better option for the management of CRBD with better efficacy then oral administration and with minimal systemic side effects. The intravesical route may also be preferred in patients who do not respond to oral medication or have unacceptable side effects, which may result in withdrawal of treatment.
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  Table 2: Relief of catheter-related bladder discomfort in different study groups (n=78 in all groups)
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