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Original Article

Aims: The aim of the study was to investigate the relation between baseline prostate volume (PV) and the 
improvement of lower urinary tract symptoms (LUTS) induced by tamsulosin monotherapy after 2‑year 
follow‑up in Egyptian benign prostatic hyperplasia (BPH) patients.
Settings and Design: This was a prospective comparative multicenter study.
Subjects and Methods: Three hundred and eighty‑one BPH patients were included in the study from January 
2014 to January 2017. The patients were divided according to their PV into two groups. Group A included 
patients with small‑sized prostate (≤40 ml) and Group B included those with PV larger than 40 ml. Full 
evaluation was done at presentation. The patients are followed up at 6, 12, and 24 months of continued 
medical treatment with tamsulosin 0.4 mg once daily.
Statistical Analysis Used: Data were coded and entered using the Statistical Package for the Social Sciences 
version 24. Data were summarized using mean and standard deviation in quantitative data. Comparisons 
between quantitative variables were done using unpaired t‑test or the nonparametric Mann–Whitney test. 
A comparison between paired measurements in the same person was done using paired t‑test (Chan, 2003). 
P < 0.05 was considered as statistically significant.
Results: The mean age was 60.1 ± 7.2  years. The mean value of the International Prostate Symptom 
Score (IPSS) was recorded for the 381 patients at presentation. In Group A, the mean value of IPSS was 
20.44 ± 3.18, whereas in Group B, the mean value of IPSS was 21.23 ± 3.5. There was a significant 
improvement in symptoms (Qmax‑IPSS) in both groups, but we found that this improvement was significantly 
better in Group A (P = 0.017).
Conclusions: PV is an important prognostic factor affecting the improvement of the LUTS by α1‑blocker 
monotherapy. Tamsulosin monotherapy may not be enough for large prostate  (>40  mg) to maintain 
adequate symptom relief, and it is better to start with other medical options such as combined therapy 
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All patients were subjected to full history taking including 
IPSS, physical examination including digital rectal 
examination, laboratory investigations in the form of  total 
and free prostate‑specific antigen (PSA), urine analysis, urine 
culture, and renal function tests (urea and creatinine) and 
radiological investigations in the form of  abdominopelvic 
ultrasound, transrectal ultrasound, and uroflowmetry. 

Patients were divided according to their PV into two 
groups. Group  A  (210  patients) included patients with 
small‑sized prostate (≤40 ml) and Group B (171 patients) 
included those with PV larger than 40 ml. The evaluation is 
repeated after 6, 12, and 24 months of  continued medical 
treatment with tamsulosin 0.4 mg once daily. Results at 
24 months are recorded and statistically analyzed.

Patients aged <50 years, serum PSA level above 4 ng/dl, 
good uroflow with Qmax above 15 ml/s, or accompanying 
lower urinary tract disease  (e.g., Infections, calculi, and 
tumors) were excluded from the study.

Statistical analysis was done using data which were 
coded and entered using the Statistical Package for the 
Social Sciences version 24 (IBM corp., Armonk, NY, 
USA). Data were summarized using mean and standard 
deviation in quantitative data. Comparisons between 
quantitative variables were done using unpaired t‑test or 
the nonparametric Mann–Whitney test.

A comparison between paired measurements in the same 
person was done using paired t‑test (Chan, 2003). P <0.05 
was considered as statistically significant.

Ethical committee approval
This study was approved by the local ethical committee.

RESULTS

This study included 501  patients, but 21  patients were 
excluded as they developed AUR during the 2‑year 
follow‑up period, although of  their medical treatment. 
Another 99 patients were lost during follow‑up.

Three hundred and eighty‑one Egyptian male BPH patients 
with a mean age of  60.1 ± 7.2 years completed the 2 

INTRODUCTION

In old men, benign prostatic hyperplasia  (BPH) is the 
most common disease. It is associated with lower urinary 
tract symptoms (LUTS) that may interfere with everyday 
activities.[1] Moreover, long‑term consequences may happen 
including urinary tract infections, deterioration of  bladder 
function, acute urinary retention (AUR), and the need for 
surgical intervention.[2]

Pharmacological therapy for BPH includes α1‑blockers 
and 5 alpha reductase inhibitors. α1‑blockers are well 
established for the management of  LUTS in elderly men 
with BPH. Tamsulosin is the most widely used α1‑blocker 
in Egypt. Some studies show that α1‑blockers can 
decrease the International Prostate Symptom Score (IPSS) 
by approximately 30%–40% and increase Qmax by 
approximately 20%–25%.[3,4]

The relation of  prostate volume  (PV) to BPH/LUTS 
complex has been always an interesting field to explore. 
Some studies suggested that improvement of  LUTS by 
α1‑blockers in BPH patients may seem to be better with 
smaller prostates (<40 mL) in longer term studies, whereas 
larger prostates  (>40  ml) may have not the same good 
improvement.[5‑9] Tamsulosin monotherapy is offered to 
small prostates patients and also can be offered to larger 
prostates, but it is enough in larger prostates. Our aim 
was to study the relation between baseline PV and the 
improvement of  LUTS on α1‑blocker monotherapy after 
long period  (2  years) follow‑up in both small and large 
prostates. We believe that this may be beneficial in better 
planning of  medical treatment of  BPH patients according 
to PV at presentation.

SUBJECTS AND METHODS

This prospective comparative study was done at four 
different medical centers between January 2014 and 
January 2017.

Informed consent
Informed consent was signed in each case after explaining 
the nature of  the disease, the risks, and potential benefits 
of  the study.

or early nonmedical therapy. Starting α1‑blocker monotherapy in smaller prostates may be of benefit in 
symptomatic patients without considering watchful waiting.

Keywords: Benign prostatic hyperplasia, lower urinary tract symptoms, prostate volume, tamsulosin 
monotherapy
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years follow up period. The mean size of  the prostate was 
47.84 ± 16.2 g. The mean value of  IPSS was recorded for 
the 381 patients at presentation. In Group A, the mean 
value of  IPSS was 20.44  ±  3.18, whereas in Group  B, 
the mean value of  IPSS was 21.23  ±  3.5. This shows 
statistically significant higher baseline IPSS values in 
Group B compared to Group A (P = 0.022). After 2 years 
of  medical treatment, IPSS was recorded again, and the 
mean value of  IPSS in Group A was 11.98 ± 2.88, whereas 
in Group B, the mean value of  IPSS was 13.5 ± 3.32. Again, 
this was statistically significant higher (worse) IPSS values 
in Group B compared to those of  Group A (P < 0.001) 
after 2 years of  therapy. Uroflowmetry was done for the 
381  patients at presentation. In Group  A, the value of  
Qmax varied from 5 to 14.2 ml/s with the mean value of  
9.54 ± 2.0 ml/s, whereas in Group B, Qmax varied from 
5 to 14.5 ml/s with the mean value of  9.71 ± 2.21 ml/s. 
There was no statistically significant difference between 
baseline Qmax values in both groups (P = 0.41). After 2 years 
of  medical treatment, uroflowmetry was done again, and 
the value of  Qmax in Group A varied from 7.5 to 21 ml/s 
with the mean value of  15.57  ±  2.58  ml/s, whereas in 
Group B, the value of  Qmax varied from 7.5 to 22 ml/s 
with the mean value of  15.12 ± 3.17 ml/s.

Again, there was no statistically significant difference 
Qmax values after 2  years of  treatment in both groups 
(P = 0.41) [Table 1].

Finally, improvement in IPSS values after 2‑year follow‑up 
was calculated in each group of  patients. In Group  A, 
the mean value of  improvement was 8.46  ±  4.05, 
whereas in Group  B, the mean value of  improvement 
was 7.74 ± 3.88. By comparing the improvement of  both 
groups statistically, it showed better improvement in IPSS 
in Group A (P = 0.017).

Improvement in Qmax values after 2‑year follow‑up was 
calculated in each group of  patients. In Group  A, the 
mean value of  improvement was 6.03  ±  3.04  ml/s, 
whereas in Group  B, the mean value of  improvement 
was 5.40  ±  3.19  ml/s. This was statistically significant 

when comparing both groups in favor of  Group  A 
(P = 0.010) [Table 2].

DISCUSSION

Many studies were done to investigate the importance 
of  prostate size as a prognostic factor in determining the 
outcome in patients with prostatic obstruction in BPH 
disease complex. Its relation to several factors as prostate 
growth, volume, symptoms, or complications of  the 
BPH disease was studied several times.[5‑9] It is important 
to investigate baseline factors that influence outcomes 
for men with BPH on medical therapy; this may help to 
improve outcomes and cost‑effectiveness and may be 
beneficial for the prevention of  future adverse outcomes 
such as AUR and urosepsis.

While it has been shown that increased PV is a predictor 
of  LUTS/BPH progression in symptomatic men,[10‑12] it 
has yet to be determined whether prostate size predicts 
improvement of  LUTS symptoms and flowmetry in men 
with BPH symptoms on medical treatment.

We performed this study to predict the effect of  prostate 
size on improvement of  urinary symptoms on the long run 
after 2 years of  treatment with α1‑blockers so that we can 
alter medical treatment according to initial PV and predict 
patients who may need surgical intervention due to failed 
medical treatment.

Overall, among men treated with α1‑blockers, decreased 
PV was associated with a better improvement of  IPSS 
and urine flowmetry after 2  years. This was evident in 
men with a smaller prostate size (≤40 ml). These findings 
suggest that PV may predict the result of  medical treatment 
(alpha‑blocker in BPH).

Prior studies have shown conflicting results when 
correlating total PV to LUTS severity, with some studies 
showing no correlation and others showing very weak 
correlation.[13,14] Yet, these studies were concerned mainly 
in relation between baseline PV and baseline LUTS, 

Table 1: Summarized results of both groups
Mean±SD P

Group A (prostate size <40) Group B (prostate size >40)

Total PSA at presentation 1.51±0.76 1.59±0.82 0.507
Symptom score at presentation 20.44±3.18 21.23±3.50 0.022
Ultrasound prostate size at presentation 33.73±4.48 61.41±16.38 <0.001
Uroflow Qmax at presentation (ml/s) 9.54±2.00 9.71±2.21 0.410
Symptom Score after 2 years 11.98±2.88 13.50±3.32 <0.001
Ultrasound prostate size after 2 years 40.81±9.62 62.94±17.14 <0.001
Uroflow Qmax after 2 years (ml/s) 15.57±2.58 15.12±3.17 0.128

PSA: Prostate‑specific antigen, SD: Standard deviation
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whereas our study is concerned with relation of  baseline 
PV and improvement of  LUTS due to treatment. In a 
cohort selected from the Olmsted County study of  urinary 
symptoms and health status among men, even increasing 
central‑zone PV was only weakly correlated with IPSS and 
peak urinary flow rate.[13]

While this lack of  correlation between PV and LUTS 
severity argues against the effect of  a growing prostate 
leading to urinary complications, several studies have 
highlighted the relationship between increased PV and 
LUTS/BPH progression in symptomatic individuals.[10‑12,15] 
Of note, in the Olmsted County study of  urinary symptoms 
and health status among men, those with a PV >30 ml were 
more than twice as likely to receive treatment for BPH.[12]

A secondary analysis of  the placebo arm of  three 
randomized finasteride trials demonstrated that men with 
a prostate size ≥40 ml were twice as likely to develop AUR 
at 2 years compared to men with prostate size <40 ml.[11] 
In addition, a secondary analysis of  the Medical Therapy 
of  Prostatic Symptoms trial, which limited enrollment 
to men with IPSS ≥8, demonstrated that in the placebo 
arm, prostate size of  ≥31 ml was a significant predictor of  
clinical BPH progression, defined as an increase in IPSS 
of  ≥4, AUR, urinary incontinence, renal insufficiency, or 
recurrent urinary tract infection.[10]

In the literature on the role of  prostate size in predicting 
IPSS progression  (one occurrence of  IPSS  >7 in men 
with IPSS ≤7 in the previous round) in men with mild to 
no symptoms, the Krimpen study found that prostate size 
was a predictor of  incident IPSS progression in univariable 
analysis, but not multivariable analysis.[16] However, the 
study revealed that variables such as PSA are predictive of  
IPSS progression. Furthermore, while there is a correlation 
between prostate size and PSA, PSA is also a marker for 
inflammation and is not a pure surrogate for PV.[17]

Our findings suggest that the question of  whether or not 
there is clinical utility in being able to predict symptomatic 
improvement after α1‑blockers in a man with BPH must 
be discussed. First, and most importantly, such a prediction 

could potentially allow for closer follow‑up in a man who 
perhaps would not normally be followed for LUTS/BPH 
because of  few current symptoms.

Our study aimed to examine baseline PV as a prognostic 
factor affecting the efficiency of  tamsulosin monotherapy 
to improve LUTS with long follow‑up. Our results 
showed that after 2  years of  medical treatment for 
BPH, patients with smaller prostates at presentation had 
better‑maintained improvement in IPSS and urine flow on 
tamsulosin compared to larger prostates.

This may justify offering larger prostates cases altered 
medical treatment from the start, for example, offer routine 
combined therapy or encouragement of  early intervention. 
Moreover, this may justify starting a‑blockers as early as 
possible with smaller prostate at presentation without 
considering conservative therapy.

Regarding limitations of  our study, while it is possible that 
the increase in LUTS is attributed to BPH, we cannot rule 
other factors, such as bladder dysfunction, as the cause of  
the observed increase in IPSS. We also could not exclude all 
cofounders of  incident LUTS such as baseline peripheral 
or central nervous system abnormalities, or detrusor 
instability, which was not measured in this study.

Another limitation of  our study is the prostate shape and 
specifically the presence of  an intravesical protrusion or 
middle lobe may accelerate symptom severity. We have no 
data to support or refute these hypotheses as the shape 
was not recorded.[18,19]

Despite these limitations, our study has a key strength that 
prior studies did not stress on investigating symptomatic 
improvement with tamsulosin alone; they usually studied 
combinations with 5 alpha reductases or 5 alpha reductases 
alone.

CONCLUSIONS

PV is an important prognostic factor affecting the 
improvement of  the LUTS by α1‑blocker monotherapy. 
Tamsulosin monotherapy may not be enough for large 
prostate (>40 mg) to maintain adequate symptom relief, 
and it is better to start with other medical options such as 
combined therapy or early nonmedical therapy. Starting 
α1‑blocker monotherapy in smaller prostates may be 
of  benefit in symptomatic patients without considering 
watchful waiting.

Financial support and sponsorship
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Table 2: Improvement in International Prostate Symptom 
Score and urine flow in both groups

Mean±SD P
Group A 
(prostate 
size <40)

Group B 
(prostate 
size >40)

Improvement in symptoms score 8.46±4.05 7.74±3.88 0.017
Improvement in urine flow (ml/s) 6.03±3.04 5.40±3.19 0.010

SD: Standard deviation
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