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Efficacy of Alfuzosin in Male Patients with Moderate Lower Urinary Tract Symptoms: Is Metabolic
Syndrome a Factor Affecting the Outcome?

Gokhan Sonmez', Ulas Serkan Topaloglu®*, Murat Keske’, Abdullah Demirtas®

Purpose: The present study was designed to compare the efficacy of alfuzosin therapy as an alpha-blocker in met-
abolic syndrome (MetS) and non-MetS patients with moderate lower urinary tract symptoms (LUTS).

Material and Methods: This prospective-observational study included male patients with obstructive voiding
and had a moderate LUTS according to International Prostate Symptom Score (IPSS). Patients were divided into
two groups: MetS and Non-MetS. Following the measurement of uroflowmetric parameters (maximum flow rate
[Qmax], post-void residual volume [PVR], urine volume) and the determination of IPSS scores, the patients were
initiated on alfuzosin 10 mg once daily for a period of 12 weeks. At the end of the therapy, treatment outcomes
were determined based on uroflowmetric parameters and IPSS scores.

Results: 301 patients were included in the study (MetS: 160, non-MetS: 141). Pre-treatment uroflowmetric meas-
urements and IPSS scores were similar in both groups. After the therapy, the median Qmax level increased from
12.80 (10.62-14.82) ml/s to 14.55 (12.00-16.60) ml/s in the MetS group and from 12.60 (8.60-14.60) ml/s to 15.70
(13.20-17.20) ml/s in the non-MetS group (p < 0.001 for both). Similar statistically significant changes were valid
for PVR and IPSS. Post-treatment Qmax, PVR values and IPSS scores were higher in the non-MetS patients com-
pared to MetS patients.

Conclusion: Although the non-MetS patients had greater benefit from the alfuzosin therapy compared to the MetS
patients, alfuzosin is an effective alpha-blocker in the treatment of MetS patients with moderate LUTS. Based
on these findings, it is tempting to consider that MetS might be a negative factor for benign prostate hyperplasia
treatment.
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INTRODUCTION
enign prostate hyperplasia (BPH) is a common

benign disease particularly in elderly men, arising
from the transition zone of the prostate"”. BPH often

lipoprotein (HDL), increased blood pressure, and ele-
vated blood glucose level®.

Alpha-blockers are known as an effective and primary
treatment for BPH""). Although these drugs have been
shown to be a successful treatment option for BPH/

leads to lower urinary tract symptoms (LUTS) includ-
ing urgency, straining to urinate, slow urinary stream,
and intermittency®. Although its etiology remains un-
clear, BPH has been associated with chronic inflam-
mation and metabolic syndrome (MetS) in numerous
studies +¢7,

Metabolic syndrome (MetS) is an endocrinological dis-
order characterized by abdominal obesity, dyslipidem-
ia, hyperglycemia, hypertension, and insulin resistance
© MetS has a wide variety of definitions and criteria ®.
One of these definitions was suggested by the Interna-
tional Diabetes Federation (IDF). According to the IDF
definition, a diagnosis of MetS is made based on the
presence of following criteria: enlarged waist circum-
ference (with population-specific and country-specific
criteria), elevated triglyceride, reduced high-density

LUTS, there are a limited number of prospective and
controlled studies reporting on the effectiveness of
these drugs in MetS patients"*"?.

The aim of this study was to compare the efficacy of
alfuzosin therapy as an alpha-blocker in MetS and non-
MetS patients with LUTS.

METHODS

Patient selection

The prospective-observational study included male
patients aged 45-75 years who presented to Kayseri
City Hospital Internal Diseases Polyclinic and Urology
Polyclinic with the complaints of urination problems
and had a total prostate volume (TPV) of 30-60 mL on
transabdominal ultrasonography (USG) and a moderate
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Table 1. Demographic and clinical characteristics of the groups.

Variable Patients with MetS (n=160)  Patients without MetS (n=141) P

Age (years) 59.18 +7.53 59.38 + 6.49 0.799
Body mass index (kg/m?) 30.60 +£4.10 24.70 = 3.06 <0.001
Waist circumference (cm) 111.00 (99.50-120.00) 84.00 (78.00-92.00) <0.001
Fasting blood glucose (mg/dL) 174.59 + 72.54 74.88 +9.98 <0.001
HbAlc % 8.14+1.70 - -

Creatinine (mg/dL) 0.92+0.28 0.88+0.18 0.900
HDL (mg/dL) 39.56 +11.98 42.67 +7.39 0.006
LDL (mg/dL) 115.50 +38.27 94.40 + 18.68 <0.001
Cholesterol (mg/dL) 184.72 £52.36 138.91 £23.09 <0.001
Trygliceride (mg/dL) 197.00 (132.25-268.75) 156.00 (95.00-169.00) <0.001
Total prostate volume (mm?) 46.85+7.19 46.79 £ 6.94 0.939
Transitional zone volume (mm?) 32.94+7.69 33.13 +£7.66 0.824
PSA (ng/ml) 0.95 (0.60-1.60) 0.90 (0.63-1.50) 0.848

HDL: High-density lipoprotein, LDL: Low-density lipoprotein, PSA:

(8-19 points) LUTS score according to Internation-
al Prostate Symptom Score (IPSS). Exclusion criteria
were as follows: an ongoing LUTS treatment, prior
prostate surgery, post-void residual volume (PVR)>50
mL, mild or severe LUTS according to IPSS, an ele-
vated prostate specific antigen (PSA) level, and use of
drugs (anticholinergic, diuretic etc.) that could affect
urinary functions. Additionally, diabetic and elderly
patients with PVR >50 mL were excluded to rule out
neurogenic bladder, and patients with a known neuro-
logical disease that could lead to neurogenic bladder
were also excluded from the study. Study flow chart is
shown in Figure 1.

Study protocol

Patients meeting the inclusion criteria were divided into
two groups based on the IDF criteria: (I) MetS group
and (II) Non-MetS group. In each patient, body height,
weight, and waist circumference (WC) were measured
during diagnosis. WC was measured using the stand-
ard method at a site 2 cm below the umbilicus. Addi-
tionally, fasting blood glucose, serum creatinine, PSA,
HDL, low-density lipoprotein (LDL), serum cholester-
ol, and triglyceride levels were also measured in each
patient. Patients that had a previous diagnosis of dia-
betes mellitus (DM) and the patients included into the
MetS group additionally underwent glycolized hemo-
globin (HbA1c) measurement. Each patient underwent
uroflowmetry and also completed a self-administered
IPSS questionnaire. Uroflowmetric measurements in-
cluded maximum flow rate (Qmax), PVR, and urine
volume. To avoid bias, uroflowmetry was repeated
in patients with a bladder filling volume of <150 mL.
TPV and transition zone volume (TZV) were calculated
by transabdominal USG, using the following formula:
Volume (mL) = width (cm) x height (cm) x length (cm)
x 0.523. PVR was calculated, after voiding, using the

Prostate-specific antigen

following formula: PVR (mL) = width (cm) X height
(cm) x length (cm) x 0.625. Blood glucose levels were
measured in peripheral venous blood samples after 6-8
hours of fasting between 08.00 and 10.00 AM in each
patient.

Following these procedures, the patients were initiated
on alfuzosin 10 mg once daily for 12 weeks and were
called for a follow-up visit. At the follow-up visit, the
patients underwent uroflowmetry (Qmax, PVR, urine
volume) and completed the IPSS questionnaire for a
second time. The patients were also queried about the
adverse effects of alfuzosin such as orthostatic hypo-
tension, retrograde ejaculation, and allergic reaction.
Pre- and post-treatment urine volumes were compared
between the two groups.

International Diabetes Federation (IDF)

The IDF’s definition included central obesity (defined
as WC >94 cm) with ethnicity-specific values, plus two
of the following: triglyceride =150 mg/dL, HDL cho-
lesterol <40 mg/dL, blood pressure =>130/85 mmHg,
fasting blood glucose >100 mg/dL®.

Statistical analysis

Data were analyzed using SPSS for Windows version
22.0 (IBM SPSS Inc., Armonk, NY, USA). Normal
distribution of data was determined using Shapiro-Wilk
test and histogram plots. Continuous variables were ex-
pressed as mean + standard deviation (SD) or median
(1st-3rd quartile). In independent groups, continuous
variables with normal distribution were compared us-
ing Independent Samples #-test and continuous varia-
bles with nonnormal distribution were compared using
Mann-Whitney U test. In dependent groups, continuous
variables with nonnormal distribution were compared
using Wilcoxon signed-rank test. A p value of < 0.05
was considered significant.

Ethical considerations: The present study protocol was

Table 2. Pre- and post-treatment urinary parameters.

Patients with MetS (n=160)

Patients without MetS (n=141) p

Pre-treatment Qmax (ml/s) 12.80 (10.62-14.82) 12.60 (8.60-14.60) 0.286
Urine Volume (ml) 260.00 (222.75-310.00) 260.00 (229.00-322.00) 0.374
PVR (ml) 33.50 (25.00-40.00) 35.50 (25.00-42.00) 0.194
IPSS 15.00 (13.25-17.75) 15.00 (13.00-17.50) 0.944

Post-treatment ~ Qmax (ml/s) 14.55 (12.00-16.60) 15.70 (13.20-17.20) 0.045

(12 weeks) Urine Volume (ml) 250.00 (230.00-295.00) 250.00 (221.00-280.00) 0.432
PVR (ml) 15.00 (10.00-20.00) 10.00 (0-10.00) <0.001
IPSS 13.00 (11.00-15.00) 10.00 (9.00-12.00) <0.001

PVR: Post-voiding residual urine, IPSS: International prostate symptom score, MetS: Metabolic Syndrome
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Figure 1. Study follow chart.

reviewed and approved by the Institutional Review
Board of Erciyes University Faculty of Medicine (ap-
proval number: 2019/626). Informed consent was ob-
tained by all subjects when they were enrolled.

RESULTS

The study evaluated a total of 312 patients that met the
inclusion criteria. Of these, 11 patients were excluded
from the study due to adverse events related to the treat-
ment. As a result, a total of 301 patients were included
in the study, of whom 160 patients were classified into
the MetS group (Group I) and 141 patients were clas-
sified into the non-MetS group (Group II). The groups
were similar with regard to mean age, TPV, TZV, and
median PSA levels. However, WC, body mass index
(BMI), and lipid profiles were higher in the MetS group
compared to the non-MetS group (Table 1).

Comparison of pre-treatment urinary functions
Pre-treatment urinary parameters including Qmax,
PVR, and urine volume were similar in both groups.
Table 2 presents the comparison of pre-treatment levels
measured in both groups.

Effect of alfuzosin therapy on Qmax values

After the 12-week alfuzosin therapy, the median Qmax
level increased from 12.80 (range, 10.62-14.82) ml/s to
14.55 (range, 12.00-16.60) ml/s in the MetS group and
from 12.60 (range, 8.60-14.60) ml/s to 15.70 (range,
13.20-17.20) ml/s in the non-MetS group (p < 0.001
for both). Although this increase was significant in both
groups, after treatment, the Qmax of non-MetS patients
were better than MetS patients (p < 0.001). Table 2 pre-
sents the comparison of pre- and post-treatment levels
measured in both groups.

Effect of alfuzosin therapy on PVR
The therapy resulted in a significant reduction in PVR
values in both groups. The median PVR level decreased

from 33.50 (range, 25.00-40.00) mL to 15.00 (range,
10.00-20.00) mL in the MetS group and from 15.00
(range, 13.00-17.50) mL to 10.00 (range, 9.00-12.00)
mL in the non-MetS group (p < 0.001 for both). More-
over, although the pre-treatment PVR values were sim-
ilar in both groups, the median post-treatment PVR val-
ue was significantly higher in the MetS group compared
to the non-MetS group (15.00 [range, 10.00-20.00] mL
vs. 10.00 [range, 0-10.00] ml) (p<0.001) (Table 2).

Effect of alfuzosin therapy on IPSS

A significant improvement was observed in the IPSS
scores in both groups (p < 0.001), whereby the me-
dian pre-treatment IPSS scores in the MetS and non-
MetS groups were 15.00 (range, 13.25-17.75) and
15.00 (range, 13.00-17.50) and the median post-treat-
ment IPSS scores were 13.00 (range, 11.00-15.00) and
10.00 (range, 9.00-12.00), respectively (p < 0.001 for
both). Additionally, these scores also indicated that the
post-treatment IPSS of non-MetS patients were better
than MetS patients (Table 2).

Moderate LUTS was diagnosed in all patients in both
groups based on pre-treatment IPSS scores. However,
based on post-treatment IPSS scores, mild LUTS was
diagnosed in 6 (3.8%) patients in the MetS group and
31 (22%) patients in the non-MetS group (p < 0.001).
Alfuzosin safety: prevalence of adverse events

Two (1.2%) and 3 (1.8%) patients in the MetS group
and 2 (1.4%) and 4 (2.7%) patients in the non-MetS
group discontinued the therapy due to retrograde ejac-
ulation and orthostatic hypotension and were excluded
from the study, respectively. No other adverse events
occurred in our patients. Moreover, no significant dif-
ference was found between the two groups with regard
to the prevalence of adverse events (p = 0.615).

DISCUSSION

The most important finding of the present study was
that both MetS and non-MetS patients with BPH and
moderate LUTS benefited from an alfuzosin 10 mg
therapy. However, the Qmax, PVR, and IPSS results
indicated that the non-MetS group had greater benefit
from this therapy and showed a greater reduction in
symptoms compared to the MetS group.

Although the exact etiology of BPH remains unknown,
MetS is known to play a role in the etiology of BPH
and also to aggravate its symptoms'*!*. Alpha-blockers
are pharmacological agents, which have been shown to
be effective in the treatment of BPH"®. Additionally,
the effectiveness of alpha-blockers in MetS has also
been shown in several studies'*'”. In a prospective
study conducted in 2013, Lee et al. evaluated the ef-
fectiveness of doxazocin as an alpha-blocker in a total
of 109 patients with BPH. In that study, all the patients
received doxazocin 4 mg once daily for a period of 12
weeks and a total IPSS decrease of more than 4 points
from baseline after 12 weeks of treatment was accept-
ed as treatment success. The authors concluded that the
presence of MetS had a significantly negative impact
on the treatment success''”. However, that study, un-
like our study, involved patients with moderate to se-
vere LUTS. Another prospective study that was con-
ducted in 2014 evaluated the effectiveness of a prazosin
1 mg twice a day + finasteride 5 mg daily therapy for
a 12-week period in a cohort of 100 patients that in-
cluded 47 patients with MetS and 53 patients without
MetS. The study reported that the patients with MetS
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showed a 6-point decrease in IPSS score and the pa-
tients without MetS showed an 11-point reduction in
IPSS score, implicating that the patients with MetS had
less benefit from the BPH treatment'". Nevertheless,
there are some other studies asserting the contrary!'*'?.
A prospective, multicentric study that was conducted
by Yoon et al. in 2015 evaluated the effectiveness of a
24-week tamsulosin therapy in a group of 92 patients
comprising 39 patients with MetS and 53 patients with-
out MetS and indicated that the therapy showed simi-
lar effectiveness in both groups?. However, the study
presented different findings compared to those in the
literature, which could be attributed to the inclusion of
both male and female patients into the study and the
wide age range of the patients (20-75 years). Literature
reviews indicate that there are a limited number of stud-
ies investigating the effectiveness of alfuzosin in MetS
patients and, to our knowledge, the study conducted by
Altin et al. in 2015 is the only study reporting on the
effectiveness of alfuzosin in MetS patients. The study
evaluated the efficacy of a 12-week alfuzosin therapy
in a group of 68 including 34 patients with MetS and
34 patients without MetS and indicated that the therapy
showed similar effectiveness in both groups and also
found that MetS is not a significant factor in the success
of BPH treatment'’®. However, that study, unlike our
study, only included patients with moderate LUTS and
did not include patients with moderate to severe LUTS.
In our study, the alfuzosin therapy led to a significant
improvement in urinary parameters including Qmax
and PVR in MetS and non-MetS patients with moderate
LUTS. This improvement, however, was more limited
in non-MetS patients compared to MetS patients and
the findings also revealed that MetS may be a nega-
tive factor for the effectiveness of alfuzosin therapy.
Accordingly, it can be asserted that the findings of our
study are consistent with those reported by Lee et al."”
and Cyrus et al®?.

Alfuzosin is a uroselective alpha-blocker that has been
shown to be effective in BPH treatment!'”'”. A previous
study evaluated the effectiveness of a 3-month alfuzos-
in therapy in a cohort of 1,051 patients and indicated
that the therapy led to an improvement of 4 ml/sec in
the Qmax value. The authors also noted that the IPSS
score showed a 5.5-unit change after the therapy'”. An-
other study evaluated the effectiveness of a two-year
alfuzosin 10 mg therapy and reported that the IPSS
score showed a 2.5-unit improvement after 6 months
and a 6.5-unit improvement after the two-year period
U9 In our study, the three-month alfuzosin therapy led
to an improvement of 3 ml/sec in the Qmax value and
a 5-unit improvement in the IPSS score in non-MetS
patients with BPH. These findings were consistent with
those reported in the literature.

Of all patients in our study, 4 (1.3%) and 7 (2.3%)
patients discontinued the therapy due to retrograde
ejaculation and orthostatic hypotension, respectively.
Although there are no studies in the literature compar-
ing the adverse effects of alpha-blockers with regard
to the presence of MetS, our findings indicated that
the presence of MetS had no significant effect on the
prevalence of adverse events in our patients. Debruyne
et al. reported the prevalence of postural hypotension
in patients receiving alfuzosin therapy as 0.6%. In the
same study, however, no retrograde ejaculation was ob-
served in none of the 358 patients included in the study
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U7 A recent study evaluated the efficacy of alfuzosin
therapy in patients undergoing expulsion of the stone
and reported that retrograde ejaculation and orthostat-
ic hypotension occurred in 2% of the patients each®.
Another study evaluated the outcomes of 335 patients
that completed a 7-day alfuzosin therapy 10 mg therapy
and reported the prevalence of hypotension as 0.74%
@Y Based on these findings, it can be asserted that our
findings are consisted with the literature.

Our study was limited in several ways. First and fore-
most, the study had a small patient population. Sec-
ond, the study had no placebo group despite being an
observational drug study. Third, the study had short
follow-up periods and had no results regarding the re-
sponse to long-term alpha-blocker therapy. Although
the inclusion of patients with moderate LUTS alone
could have produced more homogeneous and more re-
liable findings, these findings might be generalized to
only a small patient population. Finally, the absence of
hormonal parameters (e.g. testosterone) that are closely
related to Mets and LUTS is an important limitation of
our study.

CONCLUSIONS

Alfuzosin is an effective alpha-blocker in the treatment
of MetS patients with moderate LUTS. Nevertheless,
the effectiveness of alfuzosin therapy was found to be
greater in non-MetS patients, which implicates that
MetS might have an adverse effect on the BPH treat-
ment, though in a limited fashion. Further placebo-con-
trolled studies with larger patient populations are need-
ed to substantiate our findings.

CONFLICTS OF INTEREST

All authors declare that, there is no conflicts of interest
in connection with this paper.

REFERENCES

1. De Nunzio C, Albisinni S, Gacci M. The role
of inflammation in the progression of benign
prostatic hyperplasia. Curr Bladder Dysfunct
Rep. 2013;8: 142-9.

2.  Platz EA, Joshu CE, Mondul AM, Peskoe SB,
Willett WC, Giovannucci E. Incidence and
progression of lower urinary tract symptoms
in a large prospective cohort of United States
men. J Urol. 2012;188: 496-501.

3. Chughtai B, Forde JC, Thomas DD, et al.
Benign prostatic hyperplasia. Nat Rev Dis
Primers. 2016; 2:16031

4. Zhang Q, Pang S, Zhang Y, Jiang K, Guo
X. Association between Inflammation and
Lower Urinary Tract Symptoms of Benign
Prostatic Hyperplasia [published online ahead
of print, 2020 Mar 14]. Urol J. 2020;10.22037/
1j.v0i0.5462.

5. International Diabetes Federation. The
IDF consensus worldwide definition of the
metabolic syndrome. Brussels: IDF, 2005.
Available at: https://www.idf.org/e-library/
consensus-statements/60-idfconsensus-
worldwide-definitionof-the-metabolic-
syndrome.html (accessed June 2020).



Alfuzosin in Metabolic Syndrome-Sonmez et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

GacciM, Sebastianelli A, Salvi M, et al. Benign
prostatic enlargement can be influenced by
metabolic profile: results of a multicenter
prospective study. BMC Urol. 2017;17: 22.

Dogan Y, Urug F, Aras B, et al. The
relationships between metabolic syndrome,
erectile dysfunction and lower urinary tract
symptoms associated with benign prostatic
hyperplasia. Turk J Urol. 2015;41: 7-12.

Zorba OU, Uzun H, Akca G, Yazar S. The
Effect of Different Metabolic Syndrome:
Definitions on the Relationship Between
Metabolic Syndrome and LUTS in Men With
Benign Prostatic Enlargement. Am J Mens
Health. 2017;11: 158-63.

Alberti KG, Zimmet P, Shaw J; IDF
Epidemiology Task Force Consensus Group.
The metabolic syndrome--a new worldwide
definition. Lancet. 2005;366: 1059-62.

Lee YC, Liu CC, Juan YS, et al. The impact of
metabolic syndrome on the responsiveness to
a1-blocker in men with BPH/LUTS. Int J Clin
Pract. 2013;67: 356-62.

Cyrus A, Kabir A, Goodarzi D, et al. Impact
of metabolic syndrome on response to medical
treatment of benign prostatic hyperplasia.
Korean J Urol. 2014;55: 814-20.

Yoon H, Yoon HS, Lee YS, Cho ST, Han DH.
Effect of Tamsulosin in Lower Urinary Tract
Symptom Patients with Metabolic Syndrome.
Urology. 2016;88: 135-42.

Altin S, Ozan T, Ilhan S, Ilhan N, Onur R.
Metabolic syndrome does not impair the
response to alfuzosin treatment in men with
lower urinary tract symptoms: a double-blind,
randomized, placebo-controlled study. Turk J
Urol. 2015;41: 125-31.

FuY, Zhou Z, Yang B, Zhang K, He L, Zhang
X. The Relationship between the Clinical
Progression of Benign Prostatic Hyperplasia
and Metabolic Syndrome: A Prospective
Study. Urol Int. 2016;97: 330-5.

Gacci M, Corona G, Vignozzi L, et al.
Metabolic syndrome and benign prostatic
enlargement: a systematic review and meta-
analysis. BJU Int. 2015;115: 24-31.

Zhang J, Li X, Yang B, Wu C, Fan Y,
Li H. Alpha-blockers with or without
phosphodiesterase type 5 inhibitor for
treatment of lower urinary tract symptoms
secondary to benign prostatic hyperplasia: a
systematic review and meta-analysis. World J
Urol. 2019;37: 143-53.

Debruyne FM, Jardin A, Colloi D, et al.
Sustained-release alfuzosin, finasteride and the
combination of both in the treatment of benign
prostatic hyperplasia. European ALFIN Study
Group. Eur Urol 1998; 34:169-75.

Yuan JQ, Mao C, Wong SY, et al
Comparative Effectiveness and Safety of
Monodrug Therapies for Lower Urinary Tract

19.

20.

21.

Symptoms Associated With Benign Prostatic
Hyperplasia: A Network Meta-analysis.
Medicine (Baltimore). 2015;94:¢974.

Yoon S, Choi JH, Lee SH, et al. Efficacy of
Long-Term Daily Dosage of Alfuzosin 10
mg upon Sexual Function of Benign Prostatic
Hypertrophy Patients: Two-Year Prospective
Observational Study. World J Mens Health.
2014;32:133-8.

Singal R, Bhatia G, Mittal A, Singal S, Zaman
M. To compare the efficacy of tamsulosin and
alfuzosin as medical expulsive therapy for
ureteric stones. Avicenna J Med. 2017;7: 115-
20.

Zhang LT, Lee SW, Park K, et al. Multicenter,
prospective, comparative  cohort  study
evaluating the efficacy and safety of alfuzosin
10 mg with regard to blood pressure in men
with lower urinary tract symptoms suggestive
of'benign prostatic hyperplasia with or without
antihypertensive medications. Clin Interv
Aging. 2015;10: 277-86.

Vol 17 No 05 | September-October 2020 | 521



