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Abstract

Objectives: Silodosin, a selective alA-adrenoceptor antagonist, is used to treat lower uri-
nary tract symptoms (LUTS) associated with benign prostatic hyperplasia (BPH). Genetic
polymorphisms in drug-metabolizing enzymes and transporters may contribute to inter-
individual variability in its efficacy and safety. This study aimed to investigate the influ-
ence of CYP3A4, CYP3A5, UGT2B7, and ABCB1 polymorphisms on silodosin pharmaco-
kinetics, efficacy, and safety in Russian patients with BPH. Methods: A prospective ob-
servational study included 103 Russian male patients with moderate-to-severe LUTS
(IPSS > 8) due to BPH, treated with silodosin (4 mg daily) for 8 weeks. Genotyping for
CYP3A4*1B, CYP3A4*22, CYP3A5*3, UGT2B7 (rs73823859, rs7439366, rs7668282), and
ABCBI (rs4148738, rs1045642, rs2032582, rs1128503) was performed using real-time PCR.
Silodosin minimum steady-state plasma concentration (Css min) was measured via
HPLC-MS. Efficacy was evaluated by IPSS, quality of life (QoL), maximum urinary flow
rate (Qmax), residual urine volume, and prostate volume at baseline and week 8. Adverse
drug reactions (ADRs) were recorded. Results: CYP3A4*22 CT carriers (n=6) exhibited
higher Css min (17.59 £2.98 vs. 9.0 £ 10.47 ng/mL, p=0.049) but less absolute IPSS improve-
ment (p<0.05), likely due to higher baseline symptom severity. However, the change in
IPSS (AIPSS14) from baseline to week 8 did not differ significantly (-5.78 + 5.29 vs. -6.0 +
4.54, p=0.939). CYP3A53 GG homozygotes (n=96) showed greater AIPSS14 improvement
(-6.25 £ 4.60 vs. 0.0 = 9.53, p=0.042) and lower IPSS at day 28 (7.64 vs. 20.0, p<0.001).
UGT2B7 rs7439366 TT carriers (n=34) had improved Qmax (AQmax145.4 vs. 3.3 and 2.0
mL/s for CC and CT, p=0.047). ABCB1 1236C>T TT homozygotes (n=25) showed a trend
toward reduced residual urine volume (p=0.053). No polymorphisms were associated
with ADRs (15 events in 42 patients, 35.7%). Conclusions: Genetic polymorphisms
CYP3A4*22, CYP3A5*3, and UGT2B7 rs7439366 may modulate silodosin pharmacokinet-
ics and efficacy parameters in BPH patients, but not safety. Larger-scale studies are war-
ranted to validate these initial findings.

Keywords: silodosin; pharmacokinetics; polymorphism; UGT2B7; CYP3A4; CYP3AS5;
ABCBI; benign prostatic hyperplasia; pharmacogenetics.
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1. Introduction

Benign prostatic hyperplasia (BPH) is a non-malignant condition of the prostate char-
acterized histologically by an increase in glandular epithelial tissue, smooth muscle, and
connective tissue in the transitional zone of the prostate [1, 2]. A meta-analysis incorpo-
rating data from 25 countries reported a lifetime prevalence of BPH of 26.2% (95% CI:
22.8-29.6%) [3]. Global incidence and prevalence rates are projected to rise from 962.42
and 7878.68 per 100,000 population in 2022 to 998.55 and 8620.60 per 100,000 population
by 2035, respectively [4]. According to 2019 estimates based on Medicare costs in the
United States, global healthcare expenditures for BPH amount to $73.8 billion annually
[5].

BPH is the primary cause of lower urinary tract symptoms (LUTS), which include
frequent or urgent urination, weak urinary stream, difficulty initiating urination, nocturia
(nighttime urination), and incomplete bladder emptying. If left untreated, BPH can lead
to chronic urinary retention with elevated intravesical pressure — a potentially life-threat-
ening condition — and long-term or irreversible changes in the detrusor muscle of the blad-
der. A recent systematic review and meta-analysis, covering 222 studies from 36 countries,
found that the overall prevalence of any LUTS and moderate-to-severe LUTS was 63.2%
(95% CI: 58.0-68.1) and 31.3% (95% CI: 28.8-33.8), respectively. The prevalence of LUTS
increased from 27.4% (95% CI: 24.5-30.3) in 1990-1999 to 31.9% (95% CI: 27.3-36.7) in
2000-2009, and further to 36.2% (95% CI: 30.7-41.9) in 2010-2019 [6].

Current clinical guidelines from the European Association of Urology (EAU) and the
American Urological Association (AUA) recommend selective al-adrenoreceptor block-
ers (ABs) as first-line therapy for alleviating LUTS associated with BPH [7, 8]. Tamsulosin
and silodosin are preferred over other al-blockers for BPH treatment, primarily due to
their high selectivity for the alA-adrenoreceptor subtype, which is predominantly located
in the prostate and urethra. This urospecificity results in effective relief of LUTS with
fewer systemic adverse effects associated with the blockade of alB and alD receptors,
such as orthostatic hypotension. However, 30-40% of patients experience suboptimal
symptom improvement, defined as a reduction in the International Prostate Symptom
Score (IPSS) of less than 30% or an improvement of fewer than 3 points on the IPSS scale
following treatment initiation [4, 9, 10]. Factors contributing to suboptimal response in-
clude: a high baseline severity of LUTS (IPSS > 20), which reduces the likelihood of signif-
icant improvement; a larger prostate volume (> 40 mL), which often correlates with less
symptom improvement with ABs alone; and elderly age or comorbidities, which may in-
fluence symptom perception [11]. Safety concerns with ABs also remain a challenge. Com-
mon adverse drug reactions (ADRs) associated with tamsulosin and silodosin include diz-
ziness, orthostatic hypotension, ejaculatory dysfunction, and asthenia. This class of drugs
is associated with a modest but significant increase in the risk of falls (odds ratio [OR]:
1.14; 95% CI: 1.07-1.21) and fractures (OR: 1.16; 95% CI: 1.04-1.29) [12]. The higher selec-
tivity of silodosin for alA-receptors in the lower urinary tract reduces the risk of cardio-
vascular adverse effects but increases the risk of ejaculatory dysfunction [13, 14]. Age,
comorbidities, and concomitant therapies may further influence the safety profile of ABs.
The frequency and severity of ADRs vary among individuals, likely due to differences in
receptor subtype distribution and variability in drug pharmacokinetics.

Current clinical guidelines from the European Association of Urology (EAU) and the
American Urological Association (AUA) recommend selective al-adrenoreceptor block-
ers (ABs) as first-line therapy for alleviating LUTS associated with BPH [7, 8]. Tamsulosin
and silodosin are preferred over other al-blockers for BPH treatment, primarily due to
their high selectivity for the alA-adrenoreceptor subtype, which is predominantly located
in the prostate and urethra. This urospecificity results in effective relief of LUTS with
fewer systemic adverse effects associated with the blockade of a1B and alD receptors,
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94 such as orthostatic hypotension. However, 30-40% of patients experience suboptimal
95 symptom improvement, defined as a reduction in the International Prostate Symptom
9 Score (IPSS) of less than 30% or an improvement of fewer than 3 points on the IPSS scale
97 following treatment initiation [4, 9, 10]. Factors contributing to suboptimal response in-
98 clude: a high baseline severity of LUTS (IPSS > 20), which reduces the likelihood of signif-
99 icant improvement; a larger prostate volume (> 40 mL), which often correlates with less
100 symptom improvement with ABs alone; and elderly age or comorbidities, which may in-
101 fluence symptom perception [11]. Safety concerns with ABs also remain a challenge. Com-
102 mon adverse drug reactions (ADRs) associated with tamsulosin and silodosin include diz-
103 ziness, orthostatic hypotension, ejaculatory dysfunction, and asthenia. This class of drugs
104 is associated with a modest but significant increase in the risk of falls (odds ratio [OR]:
105 1.14; 95% CI: 1.07-1.21) and fractures (OR: 1.16; 95% CI: 1.04-1.29) [12]. The higher selec-
106 tivity of silodosin for alA-receptors in the lower urinary tract reduces the risk of cardio-
107 vascular adverse effects but increases the risk of ejaculatory dysfunction [13, 14]. Age,
108 comorbidities, and concomitant therapies may further influence the safety profile of ABs.
109 The frequency and severity of ADRs vary among individuals, likely due to differences in
110 receptor subtype distribution and variability in drug pharmacokinetics.
111 Another factor contributing to the variability in the efficacy and safety of ABs is the
112 genetic profile of patients. Although pharmacogenomic studies analyzing genetic poly-
113 morphisms affecting the safety profile of tamsulosin and silodosin are limited [15-18], it
114 is evident that variability in drug-metabolizing enzymes, such as the cytochrome P450
115 (CYP450) system, contributes to interindividual differences in pharmacological response.
116 The metabolism of ABs is mediated by the enzymes CYP3A4 and CYP2D6, and their ge-
117 netic polymorphic variants can influence plasma drug levels and, consequently, the risk
118 of toxicity. The CYP3A enzyme family exhibits broad substrate specificity and is involved
119 in the metabolism of over 50% of pharmaceutical drugs [19]. CYP3A4 is considered the
120 dominant isoform within the CYP3A family. Silodosin undergoes metabolism via direct
121 glucuronide conjugation mediated by UDP-glucuronosyltransferase 2B7 (UGT2B7), with
122 CYP3A4 catalyzing its oxidative reactions. In contrast, tamsulosin is primarily metabo-
123 lized by CYP3A4 and CYP2D6 [20].
124 Our previous studies involving patients with LUTS/BPH treated with tamsulosin
125 demonstrated that carriage of CYP2D6 allelic variants, specifically *10 and *41, is associ-
126 ated with greater improvement in LUTS and a reduction in residual urine volume. Pa-
127 tients classified as “CYP2D6 intermediate metabolizers” exhibited a better therapeutic re-
128 sponse [21, 22]. Carriers of the CYP2D6 *10/*10 or *5/*10 genotypes showed higher plasma
129 concentrations of tamsulosin, which may enhance the drug’s efficacy but is also associated
130 with a more pronounced reduction in blood pressure [15]. In contrast, CYP3A4 and
131 CYP3AS5 variants did not influence the efficacy or safety outcomes of tamsulosin therapy
132 in BPH patients [23]. No similar studies have been conducted for silodosin in patients with
133 LUTS due to BPH.
134 Thus, the aim of this study was to investigate the influence of polymorphisms in the
135 drug-metabolizing enzyme genes CYP3A4, CYP3A5, and UGT2B7, as well as the P-glyco-
136 protein transporter gene (ABCB1), on the efficacy, safety, and pharmacokinetics of silo-

137 dosin in patients with LUTS/BPH.
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138 2. Materials and Methods

139 The study was conducted in accordance with the Declaration of Helsinki and ap-
140 proved by the Local Ethics Committee of the Federal State Budgetary Institution of Addi-
141 tional Professional Education “Russian Medical Academy of Continuous Professional Ed-
142 ucation” of the Ministry of Health of the Russian Federation (RMACPE) (Protocol No. 13,
143 dated December 27, 2021).

144 Study Design: This was a prospective observational study conducted from October
145 15, 2023, to May 30, 2025. The study included patients receiving outpatient treatment at
146 the Department of Endoscopic Urology of the RMACPE. Prior to enrollment, each patient
147 provided written informed consent (IC) for participation in the study.

148 All participants provided written informed consent, which included permission to
149 use anonymized data for scientific publications. The present work contains no personal
150 data that could allow identification of patients.

151 Inclusion Criteria were as follows: signed IC; a confirmed diagnosis of BPH (ICD-10
152 code: N40); complaints of moderate-to-severe LUTS, as assessed by an International Pros-
153 tate Symptom Score (IPSS) > 8 points; and a prostate-specific antigen (PSA) level < 4
154 ng/mL.

155 Non-inclusion Criteria included: complicated course of BPH; any conditions other
156 than BPH that, in the doctor’s opinion, could cause dysuria or alter urinary flow rate (e.g.,
157 neurogenic bladder, bladder neck sclerosis, urethral stricture, acute or chronic prostatitis,
158 acute or chronic urinary tract infections); concurrent oncological diseases; severe concom-
159 itant cardiovascular conditions (e.g., unstable angina, recent myocardial infarction, or
160 poorly controlled arterial hypertension) and cerebrovascular diseases (e.g., recent stroke
161 or spinal cord injuries); and renal or hepatic insufficiency.

162 Exclusion criteria were: the presence of any contraindications to the use of silodosin;
163 patient refusal to adhere to the prescribed pharmacotherapy; and patient withdrawal of
164 consent to participate in the study.

165 The study included 103 male patients with complaints of LUTS and a confirmed di-
166 agnosis of BPH. Patients were prescribed silodosin at a dose of 4 mg daily, as indicated.
167 Treatment with silodosin commenced at the time of the patient’s initial visit, with follow-
168 up continuing for at least 8 weeks. Treatment was prescribed in accordance with national
169 clinical guidelines for the management of patients with BPH.

170 On the day of enrollment, 4 mL of blood was collected from each patient into sterile
171 disposable vacuum tubes containing EDTA for subsequent genotyping. Blood sampling
172 was performed concurrently with routine laboratory tests, eliminating the need for addi-
173 tional venipunctures. The biological material was frozen at -20°C, transported to the la-
174 boratory, and subsequently stored at -70°C.

175 The laboratory component of the study was conducted at the Research Institute of
176 Molecular and Personalized Medicine of the RMACPE. For all patients enrolled in the
177 study, real-time polymerase chain reaction (PCR) was used to determine the carriage of
178 polymorphic markers CYP3A4*1B (c.-392G>A, rs2740574), CYP3A4*22 (c.522-191C>T,
179 rs35599367), CYP3A5*3 (A6986G, 1s776746), UGT2B7 (rs73823859, rs7439366, rs7668282),
180 and ABCB1 (rs4148738, rs1045642, rs2032582, rs1128503).

181 For all patients, the minimum steady-state plasma concentration (Css min) of silo-
182 dosin was determined. Plasma samples were collected no earlier than 5 days after the
183 initiation of silodosin treatment. The Css min of silodosin was measured using high-per-
184 formance liquid chromatography on an Agilent 1200 liquid chromatograph (Agilent Tech-
185 nologies Inc., USA, 2008). Sample preparation was performed using the protein precipita-
186 tion method. Detection of silodosin spectra was conducted using an Agilent Triple Quad

187 LC/MS 6410 mass spectrometer with electrospray ionization in positive ion mode.
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188 The efficacy of silodosin therapy was evaluated using a combination of clinical and
189 instrumental methods. Clinical assessment included the evaluation of LUTS using the
190 IPSS questionnaire. Instrumental assessments comprised the measurement of maximum
191 urinary flow rate (Qmax), residual urine volume (RUV), and prostate volume (PV) deter-
192 mined by ultrasound. IPSS evaluations were conducted on days 1, 14, 28, and 56 of treat-
193 ment and follow-up. Instrumental assessments of treatment efficacy were performed on
194 days 1 and 56 of silodosin therapy.
195 Statistical Analysis: Data were analyzed using parametric and non-parametric sta-
196 tistical methods with the STATISTICA v10.0 software package (StatSoft Inc., USA). The
197 choice of statistical method was based on the normality of data distribution, which was
198 assessed using the Shapiro-Wilk W-test and the Kolmogorov-Smirnov test. For non-nor-
199 mally distributed parameters, descriptive statistics were reported as the median (Me) and
200 interquartile range (25th and 75th percentiles, Q1 and Q3). For normally distributed pa-
201 rameters, descriptive statistics were presented as the mean (M) with standard deviation
202 (SD). Normally distributed data were compared using Student’s t-test for paired or un-
203 paired groups. Frequency characteristics of categorical variables were compared using
204 Pearson’s x2 test. Comparisons between two independent groups were performed using
205 the Mann-Whitney U test, while three or more groups were compared using the Kruskal-
206 Wallis rank analysis of variance, followed by pairwise comparisons with the Mann-Whit-
207 ney U test and Bonferroni correction for p-value adjustment. A significance level of p <
208 0.05 was considered statistically significant.
209 3. Results
210 A total of 103 male patients with BPH and LUTS were included in the study (median
211 age: 69.5 years [64; 76], BMI: 28.72 kg/m? [26.99; 31.49]). The majority of patients had
212 comorbidities, including hypertension (95.2%), ischemic heart disease (47.6%), type 2 di-
213 abetes mellitus (16.7%), and urological conditions (23.8%). Common concomitant thera-
214 pies included CYP3A4 substrates (amlodipine, atorvastatin, losartan, nifedipine). De-
215 tailed clinical and demographic characteristics are presented in Table 1.
216
217 Table 1. Clinical and Demographic Characteristics of Patients Included in the Study
Parameters Overall Patient Cohort (n=103)

Age, years 69.5 [64;76]

BMI, kg/m2 28.72[26.99; 31.49]

Smoking (n) 11

Alcohol (n) 7

Laboratory Parameters at Baseline

Creatinine, mmol/L 91.0 [81.0; 103.0]

Urea, mmol/L 5.95[4.8; 6.9]

Relative density, g/L 1019.5 [1015.0; 1025.0]

pH 6.0 [5.5; 6.0]

Hemoglobin, g/L 148.5 [145.0; 155.0]

Red blood cells, 10"9/L 4.83 [4.64; 5.2]

White blood cells, 10"9/L 6.27 [5.56; 6.99]

Platelets, 10"9/L 222.0 [180.0; 262.0]

Erythrocyte Sedimentation Rate, mm/hour 5.0 [4.0; 9.0]

Prostate-specific antigen, ng/ml 1.89 [0.86; 3.36]

Co-morbidities, n (%)
Cardiovascular: 65 (63.11%)
Hypertension 40 (38.83%)

Ischemic heart disease 20 (19.42%)
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Others 5 (4.85%)
Endocrine: 9 (8.74%)
Type 2 diabetes mellitus — insulin-independent 7 (6.80%)
Hypothyroidis 2 (1.9%)
Pulmonary: 2 (1.94%)
Chronic obstructive pulmonary disease 1(0.97%)
Bronchial asthma 1 (0.97%)
Gastroenterological: 3(2,9%)
Gastroesophageal reflux disease 1(0.97%)
Hepatic steatosis 2 (1.94%)
Urological: 10 (9.71%)
Urolithiasis 3 (2.91%)
Renal cyst 5 (4.85%)
Erectile dysfunction 2 (1.94%)
Neurological: 7 (6.8%)
Degenerative-dystrophic spinal diseases 3(2.91%)
Intervertebral hernias 4 (3.88%)
Concomitant Medication Therapy, n (%)
Allapinine 1 (0.97%)
CYP3A4 Inhibitors Amiodarone 2 (1.94%)
Eplerenone 1 (0.97%)
CYP3A4 Inducers - -
Amlodipine 31 (30.1%)
Atorvastatin 19 (18.45%)
CYP3A4 Substrates Losartan 30 (29.13%)
Nifedipine 9 (8.74%)
Doxylamine 1 (0.97%)

The genotype distribution of the investigated polymorphisms conformed to Hardy-
Weinberg equilibrium (HWE) (p > 0.05), except for CYP3A5*3 (rs776746, p = 0.083) and
ABCB1 1236C>T (rs1128503, p =0.018). A high frequency of the CYP3A5*3 allele (G, 95.2%)
was observed, consistent with patterns in European populations. The CYP3A4*1B
(rs2740574, A>G) and CYP3A4*22 (rs35599367, C>T) variants were rare, with minor allele
frequencies (MAF) of 1.9% and 2.9%, respectively. The complete genotype distribution of
the studied polymorphisms is presented in Table 2.

Table 2. Genotype Distribution of Studied Polymorphisms: Allele Frequencies and
Hardy-Weinberg Equilibrium Testing

Allele variants Genotypes  n (%) Minor alleli fre- x? p-value
quency, %

AA 99 (96.12)

(rs%gg?fics) ég 4 53((;3)8) 1.9 0.040  0.980
(rs77(637{f6%AAS6*§86G) gg 9% %3%2;) 96.1 4971 0.083
(rs73§263>£§§,7C>T) (é(T: 1012(%9-3.70)3) 0.5 0.002 0.999

TT 0(0)



Hypothyroidism

In the table, 96.11 is mentioned, which is obtained from the genetic frequencies.


J. Pers. Med. 2025, 15, x FOR PEER REVIEW 7 of 20

CC  17(16.50%)

74
UGTZBZS;) 39366, o1 52 (50.49%) 58.3 0149 0928
TT 34 (33.01%)
AA  92(89.32%)
2
UGTZBZ (>r(s;66828 " AG 11 (10.68%) 5.3 0.328 0.849
GG 0(0)
CC  28(27.18)
8
ABCBI (4148738, oo 140 2683 0261

1) TT 16 (15.54)

TT 45 (43.69%)
CT 43 (41.75%) 35.4 0791  0.673
CC 15 (14.56%)

ABCBI (rs1045642,
3435T>C)

GG 19 (18.45%)
GT 54 (52.43%) 55.3 0379  0.827
TT 30 (29.12%)

ABCB1 (152032582,
2677G>T)

CC 13 (12.62)

ABCBI (rs112
CBI (rs1128503, . 65 (63.11) 55.8 8.047  0.018

1236CT) TT 25 (24.27)

229

230 The analysis revealed that carriers of the CYP3A4*22 CT genotype (n=6) exhibited
231 significantly higher trough steady-state plasma concentrations (Css min) of silodosin com-
232 pared to CC homozygotes (n=97) (17.59 + 2.98 ng/mL vs. 9.0 + 10.47 ng/mL, p = 0.049).
233 However, CT genotype carriers showed less pronounced improvement in IPSS at all eval-
234 uation timepoints (days 14, 28, and 56) versus CC homozygotes (n=36) (p < 0.05 for all
235 visits). Baseline IPSS scores were comparable between the CC and CT groups (18.5 +7.18
236 vs. 14.21 +4.94, p = 0.065). Notably, the overall change in IPSS (AIPSS14) and quality of life
237 (AQoL14) from baseline to day 56 did not differ significantly between groups (p= 0.939
238 and p= 0.520, respectively.

239 Silodosin trough Css min showed no significant association with polymorphisms in
240 CYP3A4*1B (c.-392G>A, 1s2740574), CYP3A5*3 (c.6986A>G, 1s776746), UGT2B7
241 (rs73823859, 157439366, 1s7668282), ABCB1 (rs4148738, rs1045642, rs2032582, rs1128503),

242 and ABCG2 (rs2231142, 421C>A) (all p > 0.05; see Table 3).
243
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244
245 Table 3. Effects of Genetic Polymorphisms on Silodosin Css min and IPSS Scores at Baseline, Day 14, Day 28, and Day 56 of Treatment
Visits
Geno- Css min, Visit 1 (Day 1) Visit 2 (Day 14) Visit 3 (Day 28) Visit 4 (Day 56)
Marker n AIPSS14 AQoL14
types ng/mL IPSS, QoL, IPSS, QoL, IPSS, QoL, IPSS, QoL,
points points points points points points points points
AA 99 9.45 13.85+5.48 4.29+0.64 9.58+4.83 2.92+1.25 8.63+5.61 2.31+1.27 7.31£5.93 1.95+1.49 -5.73+5.21 -2.19+1.43
CYP3A4*1B
AG 4 10.62 12+2.45 4+2.59 5+2.29 3+2.60 4+ 3+1.05 3+3.44 2+1.55 -9+4.22 -2+0.61
(rs2740574, A>G)
p-value 0.914 0.347 0.185 0.232 0.911 0.817 0.358 0.982 0.898 0.289 0.821
CC 97 9 14.21+4.94 4.21+0.52 9.21+4.60 2.78+1.11 7.94+5.38 2.18+1.15 6.55+5.66 1.81+1.39 -5.78+5.29 -2.23+1.44
CYP3A4*22
CT 6 17.59 18.5+7.18 5.0£1.15 15.0+5.09 4.25+1.70 13.0+4.14 3.5£1.73 11.5+4.65 3.25£1.89 -6.0+4.54 -1.75+1.25
(rs35599367, C>T)
p-value 0.049* 0.065 0.162 0.047* 0.022* 0.037* 0.045* 0.023* 0.045* 0.939 0.520
AA+AG 7 8.4 21.0£7.21 4.66+1.15 12.67+11.15 2.67+2.51 20.0£6.55 3.33+1.15 11.67+10.21 2.0£1.73 0.0£9.53 -1.0+2.0
CYP3A5*3 (rs776746,
GG 96 9.58 13.25+4.96 4.25+0.59 9.23+4.20 2.94+1.14 7.64+4.50 2.23+1.24 6.87+5.51 1.94+1.48 -6.25+4.60 -2.28+1.35
A6986G)
p-value 0.770 0.015 0.286 0.239 0.708 0.000066* 0.145 0.178 0.954 0.042* 0.133
CC 102 9.55 13.80+5.42 4.28+0.63 9.47+4.82 2.92+1.23 8.52+5.59 2.30+1.25 7.21£5.90 1.95+1.48 -5.80+5.17 -2.19+1.41
UGT2B7 (rs73823859,
CT 1 7.00 17 4 9 3 10 3 9 3 -6 -1
C>T)
p-value 0.610 0.370 0.249 0.280 0.889 0.223 0.154 0.803 0.708 0.354 0.346957
CC 17 10.44 15.0+6.50 4.14+0.37 11.28+5.12 3.14+0.69 8.85+5.08 2.14+1.06 8.42+6.24 2.42+0.97 -6.57+4.50 -1.71£1.11
UGT2BY7 (rs7439366, CT 52 8.49 13.9+5.55 4.38+0.74 8.71+4.96 2.80+1.53 8.95+6.07 2.61+1.24 7.19+6.05 2.04+1.74 -5.14+6.15 -2.04+1.46
C>T) TT 34 10.57 13.07+4.93 4.21+0.57 9.71+4.54 3.0+0.96 7.71+5.38 1.92+1.32 6.64+5.86 1.57+1.22 -6.42+3.93 -2.64+1.44
p-value 0.613 0.749 0.617 0.473 0.806 0.809 0.268 0.815 0.429 0.714 0.304
AA 92 9.56 13.71+5.01 4.23+0.58 9.55+4.40 2.94+1.16 8.44+5.58 2.26+1.26 7.23+5.74 1.94+1.50 -5.73+5.40 -2.15+1.48
UGT2BY7 (rs7668282,
AG 11 8.98 14.75+9.53 4.75+0.95 8.75+8.84 2.75+2.06 9.25+6.5 2.75+1.25 7.0+8.28 2.0+1.41 -6.5+2.38 -2.5+0.57
A>G)
p-value 0.869 0.720 0.126 0.755 0.765 0.788 0.468 0.940 0.947 0.782 0.651
ABCBI1 (rs4148738, CcC 28 9.16 12.91+3.26 4.25+0.62 9.08+3.34 3.08+1.08 6.58+4.07 2.0£1.27 6.41+5.9 1.83+1.69 -6.5+5.28 -2.41+1.37
C>T) CT 59 9.53 13.79+5.92 4.33+0.7 10.91+5.58 3.04+1.16 9.58+6.22 2.33+1.27 9.16+7.07 2.20+1.47 -4.62+4.55 -2.12+1.42
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TT 16 9.96 15.66+7.08 4.16+0.40 10.0+2.82 3.5+0.54 8.16+5.19 2.83+1.16 6.5+5.0 2.16+1.32 -9.16+6.43 -2.0£1.67
p-value 0.974 0.609 0.832 0.550 0.645 0.319 0.422 0.416 0.779 0.135 0.800

CC 45 10.6 13.0£7.77 4.16+0.4 7.83+4.07 2.66+1.03 7.16+4.07 2.83+1.47 5.83+4.26 1.83+1.60 -7.16£6.91 -2.33£1.5

ABCBI1 (rs1045642, TC 43 9.35 14.64+6.4 4.35+0.7 11.58+5.18 3.11+1.05 9.52+5.53 2.35+1.05 8.7+5.94 2.11+1.05 -5.94+3.86 -2.23+1.39

3435T>C) TT 15 6.62 13.31+3.55 4.26+0.65 9.84+4.29 3.26+1.09 8.05+6.13 2.1£1.37 8.05+7.61 2.15+1.83 -5.2645.76 -2.1+1.48
p-value 0.444 0.609 0.832 0.550 0.645 0.319 0.422 0.416 0.779 0.737 0.932

GG 19 9.03 15.0+6.70 4.14+0.37 9.85+2.60 3.42+0.53 7.85+4.81 2.71+1.11 6.28+4.60 2.14+1.21 -8.71£5.99 -2.0£1.52

ABCBI1 (rs2032582, GT 54 9.97 14.0+6.15 4.36+0.72 11.04+5.82 3.09+1.19 9.72+6.46 2.27+1.27 9.45+7.32 2.31+1.46 -4.54+4.75 -2.04+1.43

2677G>T) TT 30 8.92 12.84+3.13 4.23+0.59 9.15+3.21 3.0+1.08 6.84+4.01 2.15+1.34 6.46+5.65 1.69+1.70 -6.38+5.07 -2.53+1.39
p-value 0.895 0.689 0.687 0.512 0.690 0.326 0.635 0.322 0.497 0.160 0.577

CC 13 9.75 15.0+6.70 4.14+0.37 9.85+2.60 3.42+0.53 7.85+4.81 2.71+1.11 6.28+4.60 2.14+1.21 -9.0£7.17 -1.4+0.89

ABCBI1 (rs1128503, TC 65 9.36 13.61+5.72 4.34+0.68 10.76+5.38 3.03+1.11 9.19+6.13 2.26+1.22 8.73+6.97 2.07+1.49 -4.88+4.5 -2.26+1.48

1236C>T) TT 25 9.71 13.09+3.36 4.27+0.64 9.09+3.50 3.09+1.13 6.72+4.24 2.0£1.34 6.54+6.17 1.9+1.75 -6.54+5.53 -2.36+1.43
p-value 0.993 0.516 0.546 0.622 0.566 0.473 0.205 0.642 0.699 0.232 0.417

Note: AIPSS14  represents changes in IPSS scores relative to baseline until day 56; AQoL1+ indicates changes in quality of life subscale (QoL) scores relative to baseline

until day 56; * Statistically significant p-values were observed.


The tables must be self-explanatory, it is necessary to include the full text of all abbreviations (IPSS, QoL, Css).
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Patients with the CYP3A5*3 GG genotype (n=96) showed significantly greater im-
provement in IPSS scores by treatment day 56 (AIPSS1-4 = -6.25+4.60) compared to those
carrying the A allele (AA+AG genotypes, n=7; AIPSS1-4 = 0.0£9.53, p=0.042). At the day 28
assessment, GG carriers maintained superior clinical outcomes (IPSS 7.64 + 4.50 versus
20.0+6.55in A-allele carriers; p<0.001). QoL measures did not differ significantly between
groups (p> 0.05).

No statistically significant differences were observed in IPSS and QoL efficacy out-
comes among patients with different ABCB1 (P-glycoprotein) genotypes. However, for
the 3435T>C polymorphism, a trend toward greater IPSS improvement was noted in TT
homozygotes (n=16, AIPSS14=-9.16+6.43) compared to CT heterozygotes (n=59, AIPSS14=
-4.62+4.55) and CC homozygotes (n=6, AIPSS14= -6.5+5.28), though these differences did
not reach statistical significance (p=0.135).

Analysis of genetic polymorphisms' effects on urodynamic parameters (Table 4) re-
vealed limited but statistically significant associations. Patients with the UGT2B7
(rs7439366) TT genotype (n=34) demonstrated significantly greater improvement in max-
imum urinary flow rate (Qmax) by day 56 of treatment compared to CC and CT genotypes
(median Qmax: 12.75 mL/s [10.1;14.0] vs. 12.5 [10.1;27.6] and 11.0 [0.0;30.0], respectively;
p=0.044). The AQmaxi4 change in TT genotype carriers was -5.4 mL/s [-4.1; -0.9] versus -
3.3 [-11.0; -0.8] in CC and -2.0 [-3.0; 0.7] in CT carriers (p=0.047).
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Table 4. Impact of Studied Polymorphisms on Urodynamic Parameters (Prostate volume, residual urine volume and Qmax)

Visits
Marker Genotype n Visit 1 (Day 1) Visit 4 (Day 56) ARUV14 AQmaxi-4
PV, cm3 RUV, ml Qmax, ml/sec PV, cm3 RUV, ml Qmax, ml/sec
AA 99  37.2[31.1453]  14.0[6.033.0] 93[8.1;114]  365[312:46.0]  13.0[3.0250]  11.2[92;135]  0.0[-10.0;13.0]  2.4[-4.8;-0.8]
CYP3A4*1B (152740574, A>G) AG 4 452[37.65535] 325[1505.0] 9.05[7.7:100]  39.7[28.6543]  20.0[75515] 11.25[9.25159] 25[-65125]  22[-5.9;-1.55]
p-value 0.804 0.398 0.695 0.858 0.657 0.289 0.706 0.865
CcC 97 36.6 [31.1;47.2] 12.0[31.2,46.0] 9.35[7.8;114] 36.25[31.2;46.0]  12.75[6.0;30.0] 12.1[9.1,14.0] 0.0 [-8.0;13.0] 2.55[-4.8;-0.8]
CYP3A4*22 (rs35599367, C>T) CT 6 38.75[32.3,5045] 27.0[7.0;52.5] 8.15[8.1;,10.0]  39.5[32.35;50.5] 20.0 [5.0,54.0] 10.1[9.15;10.65] 0.0 [-11.5;12.0] 2.0 [2.5;0.8]
p-value 0.863 0.453 0.622 0.592 0.715 0.293 0.830 0492
AA+AG 7 75.9[26.3,953]  30.0[6.0;40.0] 9.9[8.1;14.3]  89.7[26.3;1050]  10.0[0.0;30.0]  10.8[10.1;14.0]  10.0 [6.0;20.0] 0.9 [-2.0; 03]
CYP3A5*3 (15776746, A6986G) GG 96  37.2[31.1453]  13.0[5.033.0] 92[7.8114]  365[312450]  133[3.0250]  11.2[88135] 00[-10.0;-13.0]  2.7[-5.9;0.8]
p-value 0.305 0.557 0.574 0.241 0.660 0.769 0.187 0.222
CcC 102 37.25[31.1;47.2] 13.5[6.0,33.0] 9.25[8.0;11.4] 36.75[31.2,46.0]  12.75[6.0;33.0] 11.0[9.1,13.5] 0.0 [-10.0;13.0] 2.2 [-4.8;-0.8]
UGT2BY7 (rs73823859, C>T) CT 1 37 14 9 36 14 10 0.0 1.0
p-value 0.847 0.363 0.592 0.999 0.702 0.289 0.962 0.878
CcC 17 31.1[21.4;39.2] 14.0 [0.0;20.0] 9.3[9.0;15.8] 30.0 [27.0;40.6] 15.0 [0.0;30.0] 12.5[10.1,27.6] 0.0 [-10.0;13.0] 3.3 [-11.0;-0.8]
CT 52 37.3[334:45.3] 75[0.0350]  94[7.6114]  37.3[33.044.0]  11.0[0.0;33.0]  11.0[0.0;30.0] 0.0 [-10.0;10.0] 2.0 [-3.0,0.7]
UGT2BY7 (rs7439366, 802 C>T)
TT 34 44.05 [34.0;61.7] 22.5[10.0;35.0] 6.5 [-8.0;20.0] 41.0 [32.0;49.2] 12.75[10.0,25.0] 12.75[10.1;14.0] 6.5 [-8.0;20.0] 5.41[-4.1;-0.9]
p-value 0.089 0.638 0.163 0.213 0.679 0.043* 0.527 0.047*
AA 92 378[315472]  145[6.0;33.0] 935[7.8114] 36.75[31.2:46.0]  14.0[3.0250]  10.5[8.8;13.5] 0.0 [-10.0;14.0] 2.0 [-4.8;-0.7]
UGT2B7 (rs7668282, A>G)
AG 11 33.85[28.4,43.35] 3.0 [0.0;23.0] 8.9[8.359.5]  33.85[28.0;42.65] 7.5 [2.5;20.0] 7.5 [2.5;20.0] 0.5 [-5.0;5.5] 3.15[-6.8; -2.5]
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p-value 0.506595 0.238666 0.699767 0592232 0.440547 0.324373 0.897718 0.238666
cC 28 424[32.64835] 150[6.7532.5] 9.0[8.0;1145] 37.3[312:450] 11.75[7.527.5] 10.95[8.6;15.65]  0.5[-7.157.5] 1.3[-7.2;-0.6]
CT 59  37.25[32.1546.15] 125[6.0;315] 9.4[8.05115] 36.25[29.546.7]  11.5[1.0235]  11.0[9.7;13.75]  55[-9.0;17.0]  2.85[-5.35; -0.85]
ABCBI (rs4148738, C>T)
T 16 3335[30.5453]  65[0.0;64.0] 8.65[7.4;100] 35.05[29.7:482]  425[0.0;785]  11.25[8.7;125]  -1.0[-13.000]  2.2[-3.33;-1.3]
p-value 0.808 0.420 0.623 0.863 0.057 0.651 0.369 0.310
cC 15 33.85[27.645.1]  0.0[0.0;10.0] 99[9.210.0] 27.85[25.4;38.0]  6.0[0.0250]  12.65[12.4;,135] 0.0 [-10.0;5.0] 2.91[-3.3;-2.4]
TC 43 383[34.0;61.7]  30.0[9.0400] 8.6[81;99]  375[34.053.1] 15.0[10.0;35.0] 10.2[10.1;134] 0.0 [-5.0;20.0] 2.0 [-5.9; -0.9]
ABCBI (11045642, 3435T>C)
T 45  352[29.147.2]  11.0[6.0;30.0] 94[7.7:11.8]  365[31.2;440]  11.0[5.025.0]  10.1[8.4;14.0]  1.0[-10.0;11.0] 1.5[-4.8;0.3]
p-value 0.168 0.060 0.548 0.116 0.813 0.950 0.253 0.764
GG 19  352[305617]  13.0[0.0;650] 86[7.4100] 37.5[29.7484]  150[0.0;780]  12.4[8.7;127]  00[-13.022.0] 2.4 [-4.1;-1.3]
GT 54  366[31.1:443]  105[6.0;30.0] 9.4[8.0;114]  36.25[32.0450]  10.0[0.022.0]  105[9.5135]  3.0[-10.0;140]  2.75[-4.8;-0.8]
ABCBI (rs2032582, 2677G>T)
T 30  438[35.0472]  15.0[7.530.0] 9.4[8.3;114]  37.0[31.2;44.0]  125[10.0225.0]  11.8[8.8;18.9] 1.0 [-4.3;5.0] 1.5[-9.4; -0.7]
p-value 0.969 0292 0561 0.602 0.114 0.834 0616 0.876
cC 13 315[305453]  15.0[6.0;30.0] 9.2[8.1;10.0]  32.6[29.7482]  12.0[5.0;30.0]  12.4[10.1;125]  -0.5[-7.15;7.5] 2.4[-3.3;-2.0]
TC 65  36.6[31.1;44.3]  105[6.0;30.0] 9.4 [8.0;114]  36.25[32.0;45.0]  10.0[0.022.0]  10.5[9.513.5]  3.0[-10.0;14.0]  2.75[-4.8;-0.8]
ABCBI (rs1128503, 1236C>T)
T 25  438[35.049.5]  15.0[0.0;13.0] 94[83;11.5]  37.6[31.2:46.0] 9.0 [0.0;30.0] 11.8[8.8;189]  -1.0[-10.0;50]  1.5[-10.3;-0.5]
p-value 0.860 0.704 0.794 0.825 0.405 0.794 0.053 0.869

Note: PV — prostate volume; RUV - residual urine volume; Qmax — maximum urinary flow rate; ARV14— change in RUV from baseline to day 56; AQmaxi+— change

in Qmax from baseline to day 56; * Statistically significant p-values were observed.
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For the ABCB1 1236C>T variant, a trend toward reduced residual urine volume
(ARUV14) was observed in TT homozygotes (n=25): -1.0 [-10.0;5.0] mL versus 0.5 [-7.15;7.5]
in CC and 3.0 [-10.0;14.0] in CT genotypes (p=0.053). The polymorphisms CYP3A4*1B,
CYP3A4*22, CYP3A5*3, UGT2B7 (rs73823859, rs7668282), and ABCB1 (rs4148738,
rs1045642, rs2032582) showed no significant effect on RUV, Qmax, or prostate volume
(PV) dynamics (p>0.05 for all comparisons). The absence of PV changes across all groups
(median APVi4range: -1.0 to +6.5 cm?®) confirms that silodosin does not affect the morpho-
logical component of BPH.

Interestingly, for CYP3A4*22 (CT genotype) - despite its association with differences
in Css min and clinical response - no correlation was found with urodynamic parameters
(p=0.222 for ARUV1i4and p=0.493 for AQmaxi4, respectively). This finding highlights the
complex relationship between genetic factors, drug concentration, and functional out-
comes in BPH treatment.

During the observation period, 15 ADRs were recorded in 42 patients (35.7%). ADRs
included: rhinitis (n=5, 33.3%), orthostatic hypotension (n=4, 26.6%), retrograde ejacula-
tion (n=2, 13.3%), dizziness (n=2, 13.3%), diarrhea (n=1, 6.6%), and headache (n=1, 6.6%).
Analysis of polymorphisms' association with ADR incidence revealed no statistically sig-
nificant correlations for any genetic variants (p>0.05 for all). Odds ratios for all analyzed
polymorphisms were non-significant.

4. Discussion

This study represents the first comprehensive investigation examining the effects of
polymorphisms in CYP3A4*1B (c.-392G>A, rs2740574), CYP3A4*22 (c.522-191C>T,
rs35599367), CYP3A5*3 (c.6986A>G, rs776746), UGT2B7 (rs73823859, rs7439366,
rs7668282), and ABCB1 (rs4148738, rs1045642, rs2032582, rs1128503) on both the pharma-
cokinetics and clinical effects of silodosin in BPH patients. The key findings demonstrate
that genetic variants of CYP3A4, CYP3A5, and UGT2B7 may contribute to the modulation
of pharmacokinetic profiles and therapeutic response, though they showed no association
with drug safety.

Silodosin undergoes extensive metabolism primarily via CYP3A4, UDP-glucu-
ronosyltransferase 2B7, and alcohol/aldehyde dehydrogenases. CYP3A4 catalyzes its oxi-
dative metabolism, producing hydroxylated and ketonized derivatives. Predominantly
expressed in the liver and intestine, CYP3A4 significantly influences oral bioavailability,
systemic clearance, and consequently, the drug's systemic exposure. CYP3A4 activity ex-
hibits substantial interindividual variability due to genetic polymorphisms, environmen-
tal factors, health status, and comorbidities. The CYP3A4*18B and CYP3A4*22 variants
demonstrate particularly pronounced effects on drug metabolism. While CYP3A4*18B re-
duces metabolism of some drugs (e.g., requiring lower fentanyl doses for postoperative
analgesia in *18B/*18B homozygotes [24]), it increases clearance of others like cyclosporine
and tacrolimus [25,26], reflecting substrate-dependent modulation of enzyme activity.
This variant predominates in East Asian populations (Chinese, Korean, Japanese) [27,28]
but is virtually absent in Caucasians. The CYP3A4*22 variant (rs35599367 C>T), located
in intron 6, causes alternative splicing that reduces CYP3A4 expression and activity by 40-
50% [29]. With a minor allele frequency of ~5% in Caucasians versus <0.6% in Asians [30],
CYP3A4*22 alters clearance and pharmacologic responses of various CYP3A4 substrates
- reducing quetiapine [31] and tacrolimus [32] dosing requirements while increasing cy-
closporine exposure and toxicity risk [33].

J. Pers. Med. 2025, 15, x

https://doi.org/10.3390/xxxxx


Described previously

The text does not correspond to 'Results'; it could be included in the 'Discussion' section.

Why were polymorphisms in these genes that also participate in drug metabolism not analyzed, supported by the fact that some of the patients had alcohol consumption?


J. Pers. Med. 2025, 15, x FOR PEER REVIEW 2 of 20

324 In our study, carriers of the CYP3A422 allele (CT genotype) showed 95% higher
325 trough silodosin concentrations (Css min: 17.59 vs. 9.0 ng/mL, p=0.049), consistent with
326 this variant's known mechanism. As silodosin is a CYP3A4 substrate, reduced metabolic
327 activity predictably increases systemic exposure. Paradoxically, despite higher concentra-
328 tions, CT genotype patients demonstrated less symptom improvement by absolute IPSS
329 scores (p<0.05 at all visits). However, the overall IPSS reduction by day 56 was comparable
330 between CC and CT groups (AIPSSi4: -5.78+5.29 vs. -6.0+4.54, p=0.939), potentially ex-
331 plained by CT group's more severe baseline symptoms (baseline IPSS: 18.5 vs. 14.21). Sim-
332 ilarly, QoL assessments showed significant differences at all visits (p<0.05), but AQoL14
333 were comparable between CC and CT groups (p=0.520). LUTS reflect both dynamic ob-
334 struction (responsive to al-blockers) and mechanical obstruction from prostate volume or
335 detrusor changes (less responsive to al-blockers). Our data show no significant prostate
336 volume difference between CC and CT groups (38.75 vs. 36.6 cm?, p=0.86). Further large-
337 scale studies are necessary to fully assess polymorphism effects on clinical outcomes, es-
338 pecially concerning prostate volume.

339 The lack of correlation between CYP3A4*22 and changes in ARUV14 or AQmaxi,
340 despite its association with IPSS scores, suggests that genetic factors may differentially
341 influence subjective symptoms versus objective urinary parameters.

342 Our study included analysis of UGT2B7 variants - the key phase II metabolism en-
343 zyme responsible for silodosin glucuronidation. This process converts the lipophilic com-
344 pound into a water-soluble metabolite (silodosin-glucuronide), facilitating renal and bili-
345 ary excretion [20]. While UGT2B7 genetic variants can significantly affect enzyme activity,
346 their role in silodosin therapy hadn't been previously examined in clinical cohorts. None
347 of the studied UGT2B7 variants (rs73823859 C>T, rs7439366 C>T, rs7668282 A>G) showed
348 significant associations with silodosin plasma concentrations (p>0.05). This contrasts with
349 findings by Wang Z et al (2013) in healthy Chinese volunteers, where UGT2B7*1/*2 and
350 *2/*2 genotypes showed 27.1% and 22.7% longer terminal half-life (ti2) and 37.9% and
351 25.2% greater AUCo- compared to UGT2B7*1/*1, indicating slower metabolism and in-
352 creased drug exposure [17]. These discrepancies may be explained by the fact that the
353 frequency of the T allele at rs7439366 (associated with UGT2B7*2) in our Caucasian cohort
354 (58.3%) differs from Asian populations be explained by the fact that the frequency of the
355 T allele at rs7439366 (associated with UGT2B7*2) in our Caucasian cohort (58.3%) differs
356 from Asian populations. Alternatively, the presence of BPH and other comorbidities in
357 our patients may have neutralized the effect of the marker.

358 Our study revealed that patients homozygous for the UGT2B7 rs7439366 TT geno-
359 type (n=34) demonstrated significantly greater improvement in maximum urinary flow
360 rate (Qmax) by day 56 of treatment compared to CC (n=17) and CT (n=52) genotypes: 5.4
361 mL/s versus 3.3 mL/s and 2.0 mL/s, respectively (p=0.047). Similarly, absolute Qmax val-
362 ues at day 56 were higher in TT carriers: 12.75 mL/s versus 12.5 mL/s (CC) and 11.0 mL/s
363 (CT) (p=0.044). The rs73823859 C>T (MAF=0.5%) and rs7668282 A>G (MAF=5.3%) poly-
364 morphisms showed no significant associations with either pharmacodynamic or pharma-
365 cokinetic parameters of silodosin, which may reflect their lower functional impact or in-
366 sufficient statistical power in our sample size to detect effects.

367 The CYP3A5*3 allele (rs776746, A6986G) causes splicing defects resulting in nonfunc-
368 tional CYP3AS5 protein. The CYP3A53 allele frequency varies substantially across popula-
369 tions (24-92%), explaining the observed ethnic variability in CYP3A5 expression. While
370 poor CYP3A4 metabolizers are rare, CYP3A5 nonfunctionality is common in many popu-
371 lations [34]. Individuals carrying at least one CYP3A5*1 allele exhibit CYP3A5 mRNA ex-
372 pression comparable to CYP3A4, potentially significantly influencing overall CYP3A ac-
373 tivity [35]. In our study, GG homozygotes (poor metabolizers) showed significantly better

374 symptom improvement (AIPSS14: -6.25+4.60 vs. 0.0+9.53 in A-allele carriers; p=0.042), with
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375 sustained effects at day 28 (IPSS 7.64 vs. 20.0; p<0.001). This aligns with CYP3A5's role as
376 an alternative metabolic pathway - functional CYP3A5 (in A-allele carriers) may increase
377 clearance, reducing drug exposure and efficacy. However, we found no CYP3A5*3 effect
378 on silodosin Css min. This contradicts previous findings by Wang Z et al. (2013), who
379 showed that in healthy volunteers, the CYP3A5 marker significantly correlated with
380 changes in silodosin Tmax (p=0.039), with a significantly prolonged time to peak concen-
381 tration (Cmax) in individuals with the CYP3A5*1/*1 genotype compared to CYP3A5%1/*3
382 and *3/*3 carriers [17]. Larger studies are needed to clarify CYP3A5*3's clinical impact in
383 BPH patients.

384 No significant associations were found between CYP3A4*1B and silodosin efficacy
385 parameters, Css min concentrations, or safety outcomes. The pharmacogenetic data on
386 CYP3A4*1B remain contradictory. While in vitro studies suggest this variant increases
387 CYP3A activity [36], and clinical studies report its impact on tacrolimus dosing in trans-
388 plant patients [37, 38], its tight linkage with functional CYP3A5*1 makes it difficult to iso-
389 late CYP3A4*1B's independent effects. The clinical relevance of CYP3A4*1B for silodosin
390 response requires further investigation.

391 P-glycoprotein (P-gp), encoded by the ABCB1 gene, is a transporter protein respon-
392 sible for cellular efflux of xenobiotics and pharmaceutical compounds. In vitro studies
393 have demonstrated that silodosin is a P-gp substrate [39]. Prescribing information for silo-
394 dosin contains warnings about drug interactions, noting that coadministration with
395 strong transporter inhibitors (e.g., amiodarone, verapamil) significantly increases drug
396 concentrations [40]. Three major ABCB1 variants - 3435T>C, 2677T>G/A, and 1236T>C -
397 have been extensively studied. These SNPs form haplotypes associated with altered P-gp
398 function, typically resulting in reduced activity and modified substrate specificity [41].
399 These variants influence pharmacokinetics and clinical outcomes for multiple drug classes
400 including anticoagulants, antineoplastic agents, and proton pump inhibitors [42-44]. The
401 rs4148738 C>T variant affects dabigatran pharmacokinetics [45], while in apixaban-treated
402 patients it correlates with increased bleeding risk [46]. For silodosin, theoretically, reduced
403 P-gp efflux activity in polymorphism carriers could increase drug concentrations in pros-
404 tate/urethral tissues, potentially enhancing smooth muscle relaxation and bladder empty-
405 ing. However, our study found no statistically significant effects of 3435T>C, 2677G>T,
406 1236C>T, or rs4148738 C>T polymorphisms on silodosin's Css min, efficacy parameters,
407 or safety profile in BPH patients. These findings suggest limited clinical relevance of these
408 genetic variants for silodosin therapy.

409 A key finding of our study was the absence of statistically significant associations
410 between the investigated genetic polymorphisms (CYP3A4, CYP3A5, UGT2B7, ABCB1)
411 and the frequency or nature of silodosin's ADRs. Despite significantly higher Css min
412 plasma concentrations in CYP3A4*22 allele carriers (which theoretically could increase
413 dose-dependent effects), no reliable association was found between this marker and sys-
414 temic ADRs such as orthostatic hypotension or dizziness. Silodosin exhibits exception-
415 ally high selectivity (583-fold greater than tamsulosin) for alA-adrenoceptors predomi-
416 nant in prostate, bladder neck, and prostatic urethra smooth muscle, while demonstrating
417 minimal affinity for alB (vascular) and alD (CNS, myocardial) receptors. This selectivity
418 minimizes systemic effects even with elevated plasma drug exposure. Our data confirm
419 this: orthostatic hypotension occurred in only 4 patients (26.6% of all ADRs) and dizziness
420 in 2 (13.3%). The most frequent ADRs were rhinitis (33.3%) and retrograde ejaculation
421 (13.3%) - consequences of silodosin's local pharmacological action on alA-receptors in
422 seminal ducts and nasal mucosa vasculature rather than systemic toxicity. These effects
423 depend on target tissue receptor blockade achieved at therapeutic doses and remain rela-

424 tively insensitive to moderate increases in systemic concentration. The lack of associations
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425 may partially reflect insufficient power to detect effects of rare alleles (e.g., only 6 patients
426 carried CYP3A4*22) on relatively uncommon or severe ADRs.

427 Limitations. This study has several important limitations that should be considered
428 when interpreting the results. First, the relatively small sample size (n=103) and low minor
429 allele frequencies of key polymorphisms (CYP3A4*22 [MAF=2.9%, n=6 CT] and CYP3A5*1
430 [MAF=3.4%, n=7 AA/AG]) limited statistical power to detect moderate effects and perform
431 stratified subgroup analyses. Second, focusing solely on trough plasma concentrations
432 (Css min) without assessing the complete pharmacokinetic profile (AUCo-, Tmax, ti2) may
433 have underestimated genetic variants' contribution to systemic exposure. Third, the lack
434 of strict dietary control (due to outpatient monitoring condition) and precise documenta-
435 tion of concomitant medication timing (CYP3A4 substrates: amlodipine [30.1%], losartan
436 [29.1%], atorvastatin [18.4%]) may have introduced unaccounted variability in silodosin
437 concentrations. Fourth, the 8-week observation period was sufficient for evaluating symp-
438 tomatic response but might be insufficient for assessing long-term outcomes (BPH pro-
439 gression, need for surgical intervention) and potential cumulative effects of pharmaco-
440 genetic markers on safety. Fifth, the study was conducted exclusively in Caucasian pa-
441 tients, limiting generalizability to other populations.

442 5. Conclusions

443 This study demonstrates that genetic polymorphisms CYP3A4*22 (rs35599367) and
444 CYP3A5*3 (rs776746) significantly affect the pharmacokinetics and clinical effects of silo-
445 dosin in BPH patients: carriers of the CYP3A4*22 allele (CT genotype) had higher Css min
446 (17.59 + 2.98 ng/mL versus 9.0 + 10.47 ng/mL in CC; p=0.049), which correlates with less
447 improvement in absolute IPSS scores at all visits (p<0.05) but not with symptom dynamics
448 (AIPSS14, p=0.939), likely due to initially more severe symptoms in this subgroup; mean-
449 while, CYP3A5*3 GG homozygotes showed significantly better IPSS improvement by day
450 56 (AIPSS14-6.25+4.60 versus 0.0£9.53 in AA/AG; p=0.042) and at day 28 (IPSS 7.64 versus
451 20.0; p<0.001), indicating CYP3A5's role in silodosin metabolism. The UGT2B7 rs7439366
452 TT variant was associated with better Qmax dynamics (AQmaxi4-5.4 mL/s versus -3.3 in
453 CC and -2.0 in CT; p=0.047), highlighting glucuronidation's contribution to urodynamic
454 response. ABCB1 polymorphisms showed no significant associations with drug efficacy
455 or safety in BPH patients. Despite the identified differences, no marker was associated
456 with ADR frequency (15 events in 42 patients; p>0.05), attributable to silodosin's high
457 uroselectivity minimizing systemic effects even at increased exposure.

458 The studied polymorphisms showed limited clinical significance, with moderate ef-
459 fects. No link was found between genetic variants and adverse reactions, questioning the
460 need for routine pharmacogenetic testing before silodosin use. Further studies are needed
461 in a larger population and ethnic groups to determine the combined effects of SNPs on
462 silodosin pharmacokinetics and to determine the clinical importance of the pharmaco-
463 genetic markers in silodosin therapy.
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Due to the limitations that are accurately described in the previous paragraph, concluding that pharmacokinetics is significantly affected is risky, as relevant parameters such as Tmax, Cmax, and Cl are not available. It can be concluded that the variants significantly affect the minimum concentration at steady state.

I believe it is redundant to add the values presented in the results section; their conclusions are supported by the data shown in the corresponding section.
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492 Abbreviations

493 The following abbreviations are used in this manuscript:

ABCB1 ATP-Binding Cassette Subfamily B Member 1 (P-glycoprotein)
ABs al-Adrenoreceptor Blockers
ADRs Adverse Drug Reactions
BPH Benign Prostatic Hyperplasia
Css min Minimum Steady-State Plasma Concentration
CYP3A4 Cytochrome P450 3A4
CYP3A5 Cytochrome P450 3A5
ICD-10 International Classification of Diseases, 10th Revision
IPSS International Prostate Symptom Score
MAF Minor Allele Frequency
P-gp P-glycoprotein
PSA Prostate-Specific Antigen
PV Prostate Volume
Qmax Maximum Urinary Flow Rate
QoL Quality of Life of IPSS
RMACPE Russian Medical Academy of Continuous Professional Education
RUV Residual Urine Volume
SNP Single Nucleotide Polymorphism
UGT2B7 UDP-Glucuronosyltransferase 2B7
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