PREDICTORS OF RESPONSE TO TAMSULOSIN IN PATIENTS WITH BENIGN PROSTATIC ENLARGEMENT PRESENTING AT THE UNIVERSITY OF PORT HARCOURT TEACHING HOSPITAL
                                                                  
ABSTRACT
Background: Benign prostatic hyperplasia is of global concern as it affects the quality of life of men. The responsibilities of physicians are gradually shifting from merely treating diseases to encompassing the quality of life of patients. Tamsulosin is an effective agent used in the treatment of symptomatic benign prostatic enlargement. 
[bookmark: _GoBack]Aim: To determine if prostate volume, intravesical prostatic protrusion, and bladder wall thickness can be used to predict response to tamsulosin in patients with benign prostatic enlargement.
Materials and methods: This was a one-year prospective longitudinal cohort study involving adult males with uncomplicated diseases of BPH presenting at the University of Port Harcourt Teaching Hospital. Patients were evaluated using the International Prostate Symptom Score questionnaire, uroflowmetry, and transrectal ultrasonography, and were then treated with tamsulosin 0.4mg daily for six weeks. Response to treatment was defined as a reduction in post-treatment IPSS and an increase in post-treatment Qmax by ≥25%. Data were analyzed using SPSS version 2025. Multivariate regression analysis was used to determine the predictors of response to tamsulosin in patients with BPE. P-value = .05 was considered significant
Results:  We recruited 178 patients in this study; 119(67%) were responders, while 59 (33%) were non-responders. The mean IPSS before and after treatment was 18.71±5.06 and 10.06±6.25, respectively, with a P-value of < .0001, while that of Qmax was 11.33±2.90 and 17.33±7.07, respectively, with a P-value of < .001. Multivariate linear regression analysis was done, and intravesical prostatic protrusion was the only independent variable that made a statistically significant negative impact on response to treatment, with a P-value of .0001, and a cutoff point of 0.88cm, which can be used to predict response to tamsulosin with a sensitivity of 90.8% and 69.5% specificity.
Conclusion: Intravesical prostatic protrusion is a significant predictor of response to tamsulosin in patients presenting with benign prostatic enlargement. 
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Introduction
Benign prostatic hyperplasia (BPH) is a disease of aging males that is associated with severe morbidity and affects the quality of life. [1, 2] Benign prostatic hyperplasia is a histologic diagnosis that is characterized by the proliferation of stromal and epithelial cells located in the transitional zone of the prostate. [3] Worldwide prevalence of BPH varies from 20-62% in men over 50 years. [4] Ojewola et al in Lagos, Nigeria, reported a prevalence of 23.7%. [5] Benign prostatic enlargement is said to be the commonest cause of bladder outlet obstruction (BOO) among men above 50 years, which manifests clinically as lower urinary tract symptoms (LUTS). [6] The prevalence of lower urinary tract symptoms (LUTS) suggestive of BPH varies across regions, ranging between 42.3% and 88.89% respectively. [7, 8, 9] 
 LUTS can subjectively be assessed using the International Prostate Symptom Score (IPSS), a modification of the American Urological Association (AUA) symptom index [10, 11]. However, a better assessment of the severity of symptoms can be done by uroflowmetry, which is an urodynamic study assessing the flow rate. The prostate anatomy and the effect of obstruction on the bladder (bladder wall thickness) are more accurately assessed by transrectal ultrasonography.[11]Treatment of symptomatic benign prostatic enlargement will depend on certain factors, including the severity of symptoms, quality of life, and presence or absence of complications at the time of presentation, among others. The treatment ranges from lifestyle modification to medical therapy and surgery. Medical therapy can be monotherapy with an alpha-adrenergic blocker or combination therapy with an alpha-adrenergic blocker and a 5-alpha reductase inhibitor. Alpha-adrenergic receptors located in the smooth muscle of the prostate, bladder neck, and urethra mediate bladder outlet obstruction, and blocking these receptors relaxes the smooth muscle and improves the flow of urine. [13] The most used alpha-adrenergic receptor antagonist is Tamsulosin at a dose of 0.4mg. [14] Tamsulosin is a highly selective (α-1a) long-acting antagonist, which is readily available, cheap, and can be commenced while awaiting investigations such as PSA. In Sub Sahara Africa where patients pay for treatment from the pocket, there is a need to investigate certain factors that are related to response to therapy which can comfortably predict response and eliminate subjecting potential non-responders to drugs with bothersome side effects and delay in receiving surgical care where appropriate. 

AIM
This study aimed to determine if prostate volume, intravesical prostatic protrusion, and bladder wall thickness can be used to predict response to tamsulosin in patients with benign prostatic enlargement presenting at the University of Port Harcourt Teaching Hospital, Nigeria.
METHODOLOGY
This was a one-year hospital-based prospective longitudinal cohort study involving adult males with uncomplicated disease of BPH presenting at the University of Port Harcourt Teaching Hospital between January 2023 and January 2024. All participants were recruited from the urology clinic, where history, examination, and basic investigation, such as prostate-specific antigen (PSA) were carried out. Those who gave consent were enrolled in the study. The IPSS questionnaire was administered to the patients, and their quality of life (QoL) was also assessed, after which transrectal ultrasound evaluation of the prostate and bladder wall was done using the MINDRAY BC-7 ultrasound machine and a 7-MHz rectal probe. The bladder volume was measured first, and a volume of at least 250ml was required for the study because intravesical prostatic protrusion and bladder wall thickness measurements are dependent on bladder volume, and bladder wall thickness remains the same at a volume of 250ml to maximum capacity. [15] In those with adequate bladder volume, the image magnification was adjusted to view the entire prostate volume, IPP, and bladder wall. The anteroposterior and transverse diameters were measured at the points of the widest transverse diameter in axial planes. The longitudinal diameter was measured at the midline. The prostate volume was calculated using the ellipsoid formula ([height x length x width] x π/6). The IPP was measured in the mid-sagittal position from the tip of the protruded gland to the bladder mucosa at the base of the prostate. The bladder wall thickness was also measured. Measurement was taken in any part of the bladder wall since bladder wall thickness is the same in any part of the bladder. The measurement was taken between the two hyperechogenic layers of the bladder wall (i.e., the mucosa and adventitia layers). All measurements were recorded in the patient’s study questionnaire. The patient was then asked to pass urine into the uroflowmetry system (ARK MEDITECH SYSTEMS-Accuflow 1000 model) in a standing position, after which the result was printed out and the Qmax was noted and recorded into the patient’s questionnaire. The patients were then treated with oral tamsulosin (CONTIFLO OD BRAND by Ranbaxy Ltd, batch number 18901296110871, EXP 07/2024) 0.4mg daily for six weeks. The drug was readily available, very popular among BPE patients, cheap, and effective. The patients were followed up in the clinic to ensure compliance and re-evaluated after six weeks with the IPSS questionnaire and uroflowmetry. Pre and post-treatment IPSS, QoL, and Qmax were compared. The patients were grouped into two, viz, responders and non-responders. According to the recommendation by Capogrosso et al [16] that percentage change rather than absolute change in Qmax should be used to evaluate treatment efficacy, the percentage change in IPSS and Qmax was used to assess patients’ response to tamsulosin in this study. Also, according to a study by Shoaib et al and Cumpanas et al, where the response to treatment was defined as a reduction in IPSS by ≥25% and an increase in Qmax by ≥25% respectively, the response to treatment in this study was defined as a reduction in IPSS by ≥25% and an increase in Qmax by ≥25%. [17,18]. Data were coded and entered into Microsoft Excel version 2019 and transferred into the Statistical Package for Social Sciences version 25.0 (IBM SPSS Statistics, Armonk, New York) for analysis. 
RESULTS
One hundred and seventy-eight patients participated in this study. The mean age of the patients was 62.25±9.65 with a range of 43 to 106 years. Most patients (66.9%) had tertiary education, while 18.5% and 14.6% had secondary and primary education, respectively. Forty-one percent (41%) of the participants were self-employed, while 27%, 18.5% and 13% were retirees, public servants, and civil servants, respectively.  The majority of the participants studied (43.82%) were in the normal weight category, while 35.96% and 20.22% were overweight and obese, respectively. (Table 1). Fifty-nine (33%) of the participants studied showed no responses to tamsulosin, while 119 (67%) men had successful responses to treatment with tamsulosin, as shown in Fig.2.














Table 1: Sociodemographic pattern of the two groups who had tamsulosin (n=178)

	
	Outcome 
	Total 
	p-value

	
	No response 
to treatment
	response to treatment
	
	

	
	n
	 (%)
	n
	 (%)
	n
	 (%)
	

	Age group
	
	
	
	
	
	
	


0.686

	40-49
	3
	(5.1)
	13
	(10.9)
	16
	(9.0)
	

	50-59
	16
	(27.1)
	36
	(30.3)
	52
	(29.2)
	

	60-69
	25
	(42.4)
	46
	(38.7)
	71
	(39.9)
	

	70-79
	13
	(22.0)
	21
	(17.6)
	34
	(19.1)
	

	80 above	
	2
	(3.4)
	3
	(2.5)
	5
	(2.8)
	

	Age
	63.76±10.45
	61.50±9.19
	62.25±9.65
	0.141

	
	
	
	
	
	
	
	

	Level of education
	
	
	
	
	
	
	

	Primary
	13
	(22.0)
	13
	(10.9)
	26
	(14.6)
	

	Secondary 
	9
	(15.3)
	24
	(20.2)
	33
	(18.5)
	0.130

	Tertiary
	37
	(62.7)
	82
	(68.9)
	119
	(66.9)
	

	Occupation
	
	
	
	
	
	
	

	Civil servant
	7
	(11.9)
	17
	(14.3)
	24
	(13.5)
	

	Public servant
	10
	(16.9)
	23
	(19.3)
	33
	(18.5)
	0.920

	Retired
	16
	(27.1)
	32
	(26.9)
	48
	(27.0)
	

	Self-employed
	26
	(44.1)
	47
	(39.5)
	73
	(41.0)
	

	Religion
	
	
	
	
	
	
	

	Christian
	58
	(98.3)
	117
	(98.3)
	175
	(98.3)
	

	Eckankar
	0
	(.0)
	1
	(.8)
	1
	(0.6)
	0.687

	Muslim
	1
	(1.7)
	1
	(.8)
	2
	(1.1)
	

	BMI
	
	
	
	
	
	
	

	Normal weight
	32
	(54.2)
	46
	(38.7)
	78
	(43.82)
	

	Overweight
	18
	(30.5)
	46
	(38.7)
	64
	(35.96)
	0.136

	Obese
	9
	(15.3)
	27
	(22.7)
	36
	(20.22)
	

	Total
	59
	(100.0)
	119
	(100.0)
	178
	(100.0)
	

	
	
	
	
	
	
	
	

	BMI
	25.66±4.09
	26.54±4.33
	26.25±4.26
	0.193






Descriptive statistics of the measured variables, IPSS and Qmax was presented. Three variables - Prostate Volume (PV), Intravesical Prostatic Protrusion (IPP), and Bladder Wall Thickness (BWT) - showed significant deviation from a normal distribution, as indicated by the Shapiro-Wilk test results (p=0.001 for all three). For these variables, median and interquartile range (IQR) are reported as more appropriate measures of central tendency and dispersion.
The median Prostate Volume was 45.29cm3, with an IQR of 35.87-68.69. Intravesical Prostatic Protrusion had a median of 0.00 and an IQR of 0.0-1.01. Bladder Wall Thickness showed a median of 0.24cm and an IQR of 0.18-0.50.
For the normally distributed variables, means and standard deviations are reported. The mean Body Mass Index (BMI) was 26.25 ± 4.26. The mean Prostate-Specific Antigen (PSA) level was 2.37 ± 1.11.
The International Prostate Symptom Score (IPSS) was measured before and after treatment. The mean IPSS before treatment was 18.71 ± 5.06, which decreased to 10.06 ± 6.25 after treatment. This reduction was statistically significant (Student t-test = 14.35, p=0.0001), suggesting an improvement in symptoms following treatment.
Similarly, the maximum urinary flow rate (Qmax) was assessed before and after treatment. The mean Qmax increased from 11.33 ± 2.90ml/se before treatment to 17.33 ± 7.07ml/se after treatment. This improvement was also statistically significant (Student t-test = 10.48, p=0.0001), indicating better urinary flow post-treatment as illustrated in table .2.






Table 2: Descriptive statistics of the measured variables, IPSS and Qmax of the patients who had tamsulosin.
	
	BMI
	PSA
	PV
	IPP
	BWT
	IPSS before treatment
	IPSS after treatment
	Qmax before treatment
	Qmax after treatment

	N

Minimum

Maximum
	178

18.19

40.24
	178

0.10

4.00
	178

16.91

561.01
	178

0.00

5.01
	178

0.11

1.95
	178

9

34
	178

2

28
	178

5

18
	178

5

49


	Mean
	26.25
	2.37
	-
	-
	-
	18.71
	10.06
	11.33
	17.33

	Median
	-
	-
	45.29
	0.00
	0.24
	-
	-
	-
	-

	Std. Deviation
	4.26
	1.11
	-
	-
	-
	5.06
	6.25
	2.90
	7.07

	IQR
	-
	-
	35.87-
  68.69
	0.0-
1.01
	0.18-
0.50
	-
	-


14.35
	-
	-


10.48

	µ
	
	
	
	
	
	
	
	
	

	
P value
	
	
	
	
	
	
	
p=0.0001
	
	
p=0.0001








	

Figure 1: Quality of life of the patients before and after treatment with tamsulosin.
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Fig 2: Outcome of treatment with tamsulosin










Pearson correlation was done to determine the relationship between the independent variables as shown in Table 3. Prostate volume showed a positive, moderate, and statistically significant relationship with intravesical prostatic protrusion (r=0.484, p=0.0001) and bladder wall thickness (r=0.547, p=0.0001). However, there was a weak, negative correlation between prostate volume with the percentage change in IPSS (r=--0.36, p=0.0001) and Qmax (i.e. response to treatment) (r=-0.22, p=0.0001). 
[bookmark: _Hlk151445940]Also, the relationship between intravesical prostatic protrusion and bladder wall thickness was positive, weak, and statistically significant (r=0.359, p=0.0001); while the relationship between intravesical prostatic protrusion and percentage change in IPSS and Qmax were moderate, negative, and statistically significant. 
There was a negative and statistically significant correlation between bladder wall thickness and percentage change in IPSS and Qmax. There was a statistically significant correlation between age and prostate volume (p=0.025) and the correlation between PSA and prostate volume was statistically significant with a p-value of 0.0001 as shown in Table 3 below











Table 3: Correlation between the independent variables of the patients who had tamsulosin
	
	Prostate volume
	Intravesical prostatic protrusion
	Bladder wall thickness
	Percentage change in IPSS
	Percentage change in Qmax
	Age
	BMI

	Intravesical prostatic protrusion
	R
	0.484
	
	
	
	
	
	

	
	p-value
	0.0001
	
	
	
	
	
	

	
	N
	178
	
	
	
	
	
	

	Bladder wall thickness
	R
	0.547
	0.359
	
	
	
	
	

	
	p-value
	0.0001
	0.0001
	
	
	
	
	

	
	N
	178
	178
	
	
	
	
	

	Percentage change in IPSS
	R
	-0.360
	-0.589
	-0.315
	
	
	
	

	
	p-value
	0.0001
	0.0001
	0.0001
	
	
	
	

	
	N
	178
	178
	178
	
	
	
	

	Percentage change in Qmax
	R
	-0.220
	-0.391
	-0.165
	0.504
	
	
	

	
	p-value
	0.003
	0.0001
	0.028
	0.0001
	
	
	

	
	N
	178
	178
	178
	178
	
	
	

	Age
	R
	0.168
	0.242
	0.108
	-0.129
	-0.186
	
	

	
	p-value
	0.025
	0.001
	0.151
	0.087
	0.013
	
	

	
	N
	178
	178
	178
	178
	178
	
	

	BMI
	R
	-0.055
	-0.037
	-0.053
	0.129
	0.143
	0-.036
	

	
	p-value
	0.465
	0.621
	0.486
	0.086
	0.056
	0.629
	

	
	N
	178
	178
	178
	178
	178
	178
	

	PSA
	R
	0.279
	0.261
	0.225
	-0.204
	-0.223
	
	

	
	p-value
	0.0001
	0.0001
	0.003
	0.006
	0.003
	
	

	
	N
	178
	178
	178
	178
	178
	
	










A chi-square test was done to compare the response in the different categories of PV, IPP, and BWT. Response to treatment decreases with an increase in the volume of the prostate, increase in the grade of IPP, and with an increase in BWT; the relationships were statistically significant with p-values< 0.0001 as shown in Table 4 below. 
Table 4: Comparison of the outcome of treatment in the different categories of PV, IPP, and BWT of the participants who had tamsulosin
	
	Outcome 
	chi-square value
	p-value

	
	No response to treatment.
	response to treatment
	
	

	
	n
	(%)
	n
	(%)
	
	

	PV
	
	
	
	
	
	

	Normal volume (< 30cm3)
	3
	(5.1)
	15
	(12.6)
	
	

	Moderate volume (30-80 cm3)
	32
	(54.2)
	93
	(78.2)
	22.25
	<0.0001

	High volume (81-150cm3)
	20
	(33.9)
	10
	(8.4)
	
	

	Very high (>150cm3)
	4
	(6.8)
	1
	(.8)
	
	

	IPP
	
	
	
	
	
	

	Grade 1: ≤0.5cm
	16
	(27.1)
	94
	(79.0)
	
	

	Grade 2: >0.5-1 cm
	5
	(8.5)
	19
	(16.0)
	75.05
	<0.0001

	Grade 3: >1 cm
	38
	(64.4)
	6
	(5.0)
	
	

	BWT
	
	
	
	
	
	

	Group 1 ≤ 0.5cm
	34
	(57.6)
	102
	(85.7)
	17.03
	<0.0001

	Group 2 >0.5cm
	25
	(42.4)
	17
	(14.3)
	
	







[bookmark: _Hlk146474225]

Table 5 shows the model summary of the association of Percentage change in IPSS (response) with the independent variables of the patients who had tamsulosin 
Model 1 showed a significant regression equation (F (1, 176) = 26.15, P = 0.001), with an adjusted R2 of 0.124. Hence, prostate volume can significantly explain 12.4% of the variance in Percentage change in IPSS. For every unit increase in prostate volume, the Percentage change in IPSS will decrease by 0.17%.  
In Model 2, prostate volume and Intravesical prostatic protrusion can significantly explain 34.7% (adjusted R2 of 0.347) of the variance in Percentage change in IPSS. For every unit increase in prostate volume and Intravesical prostatic protrusion, the Percentage change in IPSS will decrease by 0.05% and 12.51% respectively. However, prostate volume was not statistically significant (p=0.162)
[bookmark: _Hlk150098569]In Model 3, prostate volume, intravesical prostatic protrusion, and Bladder wall thickness can significantly explain 35.0% (adjusted R2 of 0.350) of the variance in Percentage change in IPSS. For every unit increase in prostate volume, intravesical prostatic protrusion, and Bladder wall thickness, the Percentage change in IPSS will decrease by 0.02%, 12.23%, and 9.40% respectively. However, prostate volume and Bladder wall thickness were not statistically significant with p-values of 0.520 and 0.187 respectively
After adjusting for age, BMI, and PSA; only intravesical prostatic protrusion made a statistically significant unique impact on Percentage change in IPSS in the four models with p < 0.0001.

[bookmark: _Hlk150099275]





Table 5: Multiple linear regression analysis of associations between Percentage changes in IPSS with the independent variables of the patients who had tamsulosin
	Model 
	Variables
	Unstandardized Coefficients 
          B
	P-value
	95.0% Confidence Interval for                           B
	

	
	
	
	
	Lower Bound
	Upper Bound
	

	1
	(Constant)
	58.32
	0.0001
	53.07
	63.55
	R = 0.360
R2 = 0.129
Adjusted R2 = 0.124
F (1,176) =26.15,
 P = 0.001*

	
	Prostate volume
	-0.17
	0.0001*
	-0.23
	-0.10
	

	2
	(Constant)
	59.72
	<0.0001*
	55.18
	64.258
	R= 0.595
R2 = 0.354
Adjusted R2 = 0.347
F (2,175) = 48.01, 
P = 0.001*

	
	Prostate volume
	-0.05
	0.162
	-0.11
	0.02
	

	
	Intravesical prostatic protrusion
	-12.51
	<0.0001*
	-15.66
	-9.34
	

	3
	(Constant)
	61.44
	<0.0001*
	56.23
	66.64
	R= 0.601
R2 = 0.361
Adjusted R2 = 0.350
F (3,174) = 32.7, 
P = 0.001*

	
	Prostate volume
	-0.02
	0.520
	-0.09
	0.04
	

	
	Intravesical prostatic protrusion
	-12.23
	<0.0001*
	-15.41
	-9.05
	

	
	Bladder wall thickness
	-9.41
	0.187
	-23.41
	4.59
	

	4
	(Constant)
	43.59
	0.002
	15.85
	71.33
	R= 0.610
R2 = 0.372
Adjusted R2 = 0.350
F (6,171) = 16.9, 
P = 0.001*

	
	Prostate Volume
	-0.02
	0.582
	-0.09
	0.05
	

	
	Intravesical prostatic protrusion
	-12.21
	<0.0001*
	-15.47
	-8.94
	

	
	Bladder wall thickness
	-8.839
	0.216
	-22.879
	5.201
	

	
	Age
	0.059
	0.711
	-0.255
	0.373
	

	
	BMI
	0.587
	0.095
	-0.104
	1.278
	

	
	PSA
	-0.697
	0.622
	-3.486
	2.091
	




Table 6 shows the model summary of the association of the Percentage change in Qmax with the independent variables. 
Model 1 showed a significant regression equation (F (1, 176) = 8.92, P = 0.001), with an adjusted R2 of 0.043. Hence, prostate volume can significantly explain 4.3% of the variance in the Percentage change in Qmax. For every unit increase in prostate volume, the Percentage change in Qmax will decrease by 0.02%.  
In Model 2, prostate volume and Intravesical prostatic protrusion can significantly explain 14.5% (adjusted R2 of 0.145) of the variance in Percentage change in Qmax. For every unit increase in prostate volume and Intravesical prostatic protrusion, the Percentage change in IPSS will decrease by 0.04% and 16.98% respectively. However, prostate volume was not statistically significant (p=0.619)
In Model 3, prostate volume, intravesical prostatic protrusion, and Bladder wall thickness can significantly explain 14.0% (adjusted R2 of 0.140) of the variance in Percentage change in Qmax. For every unit increase in prostate volume, intravesical prostatic protrusion, and Bladder wall thickness, the Percentage change in Qmax will decrease by 0.03%, 16.89%, and 2.68% respectively. However, prostate volume and Bladder wall thickness were not statistically significant with p-values of 0.715 and 0.868, respectively.
After adjusting for age, BMI, and PSA, only intravesical prostatic protrusion made a statistically significant unique impact on the Percentage change in Qmax in the four models with P < 0.0001.








Table 6: Multiple linear regression analysis of associations between Percentage changes in Qmax with the independent variables of the patients who had tamsulosin.
	Model 
	Variables
	Unstandardized Coefficients 
          B
	P-value
	95.0% Confidence Interval for                           B
	

	
	
	
	
	Lower Bound
	Upper Bound
	

	1
	(Constant)
	66.11
	<0.0001*
	55.28
	76.93
	R = 0.220
R2 = 0.048
Adjusted R2 = 0.043
F (1,176) =8.92,
 P = 0.001*

	
	Prostate volume
	-.020
	0.003
	-0.33
	-0.06
	

	2
	(Constant)
	68.01
	<0.0001*
	57.74
	78.28
	R= 0.393
R2 = 0.154
Adjusted R2 = 0.145
F (2,175) = 15.96, 
P = 0.001*

	
	Prostate volume
	-0.04
	0.619
	-0.18
	0.11
	

	
	Intravesical prostatic protrusion
	-16.98
	<0.0001*
	-24.13
	-9.83
	

	3
	(Constant)
	68.50
	<0.0001*
	56.68
	80.32
	R= 0.393
R2 = 0.154
Adjusted R2 = 0.140 
F (3,174) = 10.59, 
P = 0.001*

	
	Prostate volume
	-0.03
	0.715
	-0.19
	0.13
	

	
	Intravesical prostatic protrusion
	-16.89
	<0.0001*
	-24.13
	-9.66
	

	
	Bladder wall thickness
	-2.68
	0.868
	-34.52
	29.15
	

	4
	(Constant)
	68.39
	0.031
	6.17
	130.62
	R= 0.438
R2 = 0.192
Adjusted R2 = 0.164
F (6,171) = 6.77, 
P = 0.001*

	
	Prostate Volume
	-0.003
	0.973
	-0.16
	0.15
	

	
	Intravesical prostatic protrusion
	-15.12
	<0.0001*
	-22.45
	-7.79
	

	
	Bladder wall thickness
	-0.09
	0.995
	-31.58
	31.39
	

	
	Age
	-0.45
	0.213
	-1.15
	0.25
	

	
	BMI
	1.403
	0.076
	-0.14
	2.95
	

	
	PSA
	-5.372
	0.092
	-11.63
	0.88
	






The area under the receiver operating characteristics curve (ROC) for the significant predictor of response to tamsulosin (IPP) is 0.824(95%CI 0.748-0.901, p<0.0001). The approximate cut-off value for IPP will be 0.88cm (8.8mm) with a sensitivity of 90.8% and a specificity of 69.5% for the prediction of response to tamsulosin, as shown in Figure 3 and Table 7.
[image: ]
Fig 3: Receiver operating characteristics curve (ROC) for the significant predictor (IPP) of response to tamsulosin treatment

Table 7: predictive value (Cut-off point) of the variable predicting response to treatment with tamsulosin, with its sensitivity and specificity

	
	Coordinates of the Curve

	
	Test Result Variable(s): IPP


	
	Positive if Less Than
	Sensitivity
(true positive)
	1 – Specificity
(false positive)

	
	0.76
	0.857
	0.305

	
	0.82
	0.882
	0.305

	
	0.85
	0.891
	0.305

	Cut-off point
	0.88
	0.908
	0.305

	
	0.91
	0.916
	0.339

	
	0.95
	0.924
	0.339

	
	0.99
	0.933
	0.339


DISCUSSION
Patients with benign prostatic hyperplasia presenting in the clinic have bothersome symptoms that affect their quality of life and are therefore interested in a treatment that will improve their symptoms and quality of life. Patients who are not responding to treatment or have disease progression while on treatment tend to lack confidence in their physician, become aggressive, and may seek alternative forms of care like herbs or supplements, which may jeopardize their lives. In this study, the researcher sought to determine the predictors of response to tamsulosin. One hundred and seventy-eight patients with bothersome symptoms requiring treatment participated in this study. The age range of the patients was 43 years to 106 years with a mean age of 62.25±9.65, the participants between the 60-69 age group had the highest frequency which was the same as previously reported in the researcher’s centre by Raphael et al. [19] The mean age of the participants in this study was comparable to that reported in the literature, [20] and this highlights the fact that benign prostatic hyperplasia is a disease of the aging men. [1, 2] The majority of the patients (66.9%) had a tertiary level of education, and this may be because the educated population has access to information and tends to seek health care when experiencing symptoms. Of the 178 participants treated with tamsulosin, a successful response was recorded in 67% (119) while 33% (59) showed no response which was in keeping with 66.7 % and 33.7% respectively, reported by Zaghloul in Egypt. [21] However, this result differs from that of Shoaib et al where treatment failure was reported as 9.1%. [17] This could be attributed to the fact that Shoaib et al used the change in IPSS only to define response to treatment, and also, the sample size was smaller when compared to this study, where the researcher further strengthened his findings by combining percentage changes in IPSS and flow rate (Qmax) in defining response to treatment.
[bookmark: _Hlk167443045][bookmark: _Hlk167443124]The median prostate volume (PV), intravesical prostatic protrusion (IPP), and bladder wall thickness (BWT) were 45.29cm3 (IQR 35.87-68.69), 0.0cm (IQR 0.0-1.01), and 0.24cm (IQR 0.18-0.50), respectively. The median prostate volume was similar to the 45.05cm3 median value reported in Zarie, Kaduna by Awaisu et al, while the median bladder wall thickness of 0.24cm was lower than 4.0mm (0.40cm) reported by Kamel et al. [22, 23] The differences in bladder wall thickness could be attributed to the differences in sample size. This study involved one hundred and seventy-eight (178) participants, while seventy-five (75) were recruited by Kamel et al in Egypt.
The median intravesical prostatic protrusion of 0.00 (IQR 0.0-1.01cm) implies that most of the participants had prostate enlargement without median lobe protruding into the bladder, which aligned with a study by Gopinath et al, where the prevalence of IPP was found to be 42.6% and those without IPP were more (57.4 %). [24] The mean IPSS score and Qmax before treatment were 18.71 and 11.33m/s, respectively, which were similar to what was reported in Kaduna, Nigeria, by Hamza et al. [25]
The quality of life of all the participants was affected evidenced by the fact that 93.3% had a score of 4-6 (mostly dissatisfied/unhappy/terrible) and 6.7% had mixed feelings which necessitated their presentation and need for treatment but after treatment, 65.7% had a better quality of life with a score of 0-2 (delighted/pleased/ mostly satisfied). This finding depicts how patients with symptomatic BPH feel; therefore, treatment should be appropriate to improve the quality of life and prevent disease progression.
This study further confirms the already established positive correlation between age and prostate volume, and PSA and prostate volume. [26, 27] There was a positive correlation between prostate volume and intravesical prostatic protrusion (p=0.0001), which was similar to a study from Ibadan, [22] and between prostate volume and bladder wall thickness (p=0.0001). The larger the volume of the prostate, the higher the degree of the median lobe protruding into the bladder. The increased intravesical protrusion is associated with severe bladder outlet obstruction and increased voiding pressure with increased detrusor contraction to overcome outflow obstruction, the end effect being muscle hypertrophy and bladder wall thickness.
Both the mean percentage change in IPSS and Qmax, as well as response to treatment, decreases with an increase in the volume of the prostate, increase in grade of IPP, and increase in BWT however after multiple linear regression analysis and also an adjustment for other independent variables was made, it was only intravesical prostatic protrusion as an independent variable that made statistically significant association with the percentage change in IPSS and Qmax and thus impact on response to treatment (P < 0.0001). This finding is comparable to what was reported in Egypt and Turkey by Radwan and Kalkanli, respectively, where intravesical prostatic protrusion was found to be the only significant variable in predicting response to tamsulosin.[28,29] The area under the receiver operating characteristics curve (ROC) for the intravesical prostatic protrusion (IPP) was 0.824(95%CI 0.748-0.901, p<0.0001). The approximate cut-off value for IPP in predicting response to treatment with tamsulosin was 0.88cm (8.8mm) with a sensitivity of 90.8% and a specificity of 69.5% which is comparable to 8.2mm reported by Zaghloul and Radwan et al in Egypt. [21, 28] Obstruction to urine flow has both static and dynamic components with static components accounting for 30-40% of the symptoms. The static component is due to the mass effect of the prostate (anatomic obstruction). Protrusion into the bladder causes a ball-and-valve kind of obstruction, resulting in incomplete opening and disrupting the bladder neck's funneling effect.  Even when there is relaxation of the smooth muscle around the prostate, bladder neck, and prostatic urethra with the effect of tamsulosin on the adrenergic receptors, the mass effect of the intravesical protrusion still causes obstruction, preventing response to treatment.
 CONCLUSION 
Intravesical prostatic protrusion was the only independent variable that significantly and negatively impacted patient response to treatment with tamsulosin, and a cut-off point of 0.88cm (8.8mm) can be used to predict response to treatment.
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