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Background: To perform a prospective, randomized, single center study to investigate the efficacy
of combined use of curcumin, an anti-inflammatory agent, with the best standard management (BSM,
tamsulosin and finasteride) in benign prostatic hyperplasia (BPH) patients.

Methods: One hundred and twenty-two consecutive patients were randomized to receive tamsulosin
0.2 mg, finasteride 5 mg, and curcumin 2,250 mg once a day (curcumin + BSM group, n=61) versus
tamsulosin 0.2 mg, finasteride 5 mg, and placebo (BSM group, n=61) for 6 months. The safety of treatments
and their efficacy on improving waist circumference (WC), periprostatic fat thickness (PPFT), lower urinary
tract symptoms (LUTS), and sexual function were assessed at baseline and month 6.

Results: One hundred and sixteen patients completed the whole procedure (116/122, 95.1%). There were
significant improvements in prostate volume (PV), maximum flow rate (Qmax), the International Prostate
Symptom Score (IPSS), IPSS-voiding subscore (IPSS-V), IPSS-storage subscore (IPSS-S), and quality
of life (QoL) from baseline after treatment in both groups. Additionally, both WC and PPFT decreased
significantly after treatments than those at baseline in the curcumin + BSM group. Also, WC and PPFT in
the curcumin + BSM group were significantly lower than those in the BSM group. In addition, IPSS-S, QoL
score, and the 5-item version of the International Index of Erectile Function (ITEF-5) in the curcumin +
BSM group improved significantly compared with those in the BSM group.

Conclusions: We conclude that curcumin combined with tamsulosin and finasteride has more beneficial
effects in reducing PPFT, protecting erectile function, improving urinary retention symptoms, and QoL
scores in BPH patients compared to tamsulosin and finasteride alone.

Trial Registration: Chinese Clinical Trial Registry ChiCTR2100043800.
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Introduction

Benign prostatic hyperplasia (BPH) is a common disorder
that occurs mainly in older men. Recent studies have
shown that prostatic inflammation contributes to the
pathogenesis and disease progression of BPH, which is also
correlated with the severity of lower urinary tract symptoms
(LUTS) and erectile dysfunction (ED) (1,2). The most
common medical treatments for BPH are alpha-blockers
(e.g., tamsulosin) and 5-alpha reductase inhibitors (e.g.,
finasteride), both of which lack direct anti-inflammatory
effects and have a possible side impact on sexual and erectile
functions (3,4). As a result, combination therapy with anti-
inflammatory drugs seems to be a more effective strategy
for BPH treatment (5). However, non-steroidal anti-
inflammatory drugs (NSAIDS) commonly used in clinical
practice have many side effects such as gastrointestinal
inflammation, upper gastrointestinal ulcers and
perforation (6). Moreover, NSAIDS has shown adverse
reactions to the central nervous, circulatory, and respiratory
systems, limiting their clinical applications (6). Therefore,
there is a need to explore a novel anti-inflammatory agent
with high efficacy and lower toxicity, which may elevate
compliance, alleviate the LUTS, and improve BPH
patients’ quality of life (QoL).

In recent years, phytotherapeutic agents have attracted
considerable attention because of their comprehensive anti-
inflammatory and anti-oxidative stress properties, and, more
importantly, they have the advantages of being safe and non-
toxic (7,8). Curcumin is a natural plant polyphenol extracted
from the root of plants of Zingiberaceae and Araceae. Much
evidence is available to show that curcumin possesses
anti-inflammatory, antioxidant, anti-cancer, anti-fibrosis,
lipid-modifying, and antiarthritic effects without obvious
adverse effects (9). Curcumin has also shown a potential
function of suppressing the progression of BPH. It has been
reported that the incidence of BPH in India, especially in
southern India, was significantly lower than that in western
countries, with reduced LUTS symptoms and a lower
incidence of acute urinary retention (10). Residents in these
areas have a high curcumin intake due to their preference
for curry. Moreover, data from a prospective controlled
clinical trial revealed that the supplementation of curcumin
with finasteride leads to significant improvements in the
International Prostate Symptom Score (IPSS) and QoL
scores and controls urinary infections in BPH patients (11).
Cosentino et /. (12) also found that curcumin could
significantly reduce the inflammatory symptoms in BPH
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patients who underwent transurethral resection of the
prostate (I'URP), with fewer side effects than NSAIDS.

Periprostatic fat (PPF), which surrounds the prostate,
can produce several hormones and cytokines involving
autocrine, paracrine, and endocrine signals, including
vascular endothelial growth factor, interleukin-1 beta,
interleukin-6, leptin, and adiponectin (13). Our previous
study found that periprostatic fat thickness (PPFT) was
significantly correlated with prostate volume (PV), LUTS
symptoms, and ED degree in BPH patients. PPFT
can better identify high-risk BPH patients with disease
progression (14). Some clinical studies have also suggested
a positive impact of curcumin supplementation on body
weight, body mass index (BMI), and waist circumference
(WCQ) (15,16). However, to the best of our knowledge, there
has been no research targeting the effect of curcumin on
PPF in BHP patients. To the best of our knowledge, this is
the first study evaluating the effects of curcumin combined
with best standard management (BSM) on BMI, body
weight, and PPF in BPH patients.

Therefore, this study evaluates the efficacy of combined
use of curcumin and the standard treatment strategy
(tamsulosin and finasteride) to improve WC, visceral
fat (PPF), LUTS, and sexual function in BPH patients.
Moreover, this prospective study also aims to assess the
efficacy and safety of curcumin. We present the following
article in accordance with the CONSORT reporting checklist
(available at https://dx.doi.org/10.21037/tau-21-567).

Methods
Patients

A total of 143 untreated adult outpatients with a previous
history of BPH or new cases, who visited the Department
of Urology, Xiangya Hospital, Central South University
(Changsha, Hunan) between December 2018 and January
2020 were identified, and 122 patients were included in
the prospective, randomized, single center, two-parallel,
6-month clinical study with a case-to-control ratio of 1:1.
The inclusion criteria were as follows: (I) age between 50
and 70 years; (II) total prostate-specific antigen (TPSA)
<4 ng/mL; (III) IPSS >8; (IV) PV >30 mL; (V) maximum
urine flow rate (Qmax) <5 mL/s and urine output >100 mL.
Besides, subjects who had taken alpha-blockers, 5-alpha
reductase inhibitors, proprietary Chinese medicine, or
botanically derived drugs to treat BPH within the last
4 weeks could also be included in the study after 4 weeks of
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drug withdrawal under the supervision of the researchers.
The exclusion criteria were as follows: (I) allergic to
curcumin; (II) LUTS and ED medication history; (III)
history of prostate surgery, prostate cancer, urethral
stricture, urinary tract infection, urinary bladder stones,
bladder cancer, or neurogenic bladder dysfunction; (IV)
history of serious heart disease, renal dysfunction, hepatic
dysfunction, diabetes, sexually transmitted diseases,
malignant tumor, peptic ulcer, hemorrhagic disease, or
mental illness. All patients signed the consent form before
study entry. The study was approved by the Institutional
Review Board of the Xiangya Hospital of Central South
University with ethics clearance number 201703544.
All procedures performed in this study involving human
participants were in accordance with the Declaration of
Helsinki (as revised in 2013).

Patients were allocated randomly to either the BSM or
curcumin + BSM groups using computer randomization.
In the BSM group, tamsulosin 0.2 mg, finasteride 5 mg,
and 3 placebo tablets were administered once every night
(n=61) for 6 months, while tamsulosin 0.2 mg, finasteride
5 mg, and 3 Naturewise® tablets (curcumin 2,250 mg) were
administered once every night (n=61) in the curcumin +
BSM group. Curcumin tablets and placebo tablets were
indistinguishable in appearance. Among the enrolled
122 patients, 116 patients completed the study (Figure S1).

Assessment parameters

The following data were collected from all patients: age,
BMI values, WC, PPFT, prostate-specific antigen (PSA)
value, PV, Qmax, IPSS, and QoL, and the 5-item version of
the International Index of Erectile Function (ITEF-5) scores,
which are the primary outcome. PPFT was defined as the
shortest vertical distance from the midsagittal symphysis
pubis to the prostate. Magnetic resonance imaging (MRI)
of patients was obtained using the 3.0T MAGNETIC
resonance scanner (Intera Archieva, Philips Medical System,
Amsterdam, The Netherlands) in our hospital, including
axial T'1-weighted images, multi-plane T2-weighted images,
axial diffusion-weighted images, and dynamic contrast-
enhanced prostate images. Analysis of these images was
performed by two radiologists with experience in prostate
radiology using an image archiving and communication
system who were blinded to participants’ group allocation.
The radiologists agreed on the results. We compared
basic data of the two patient groups, including the clinical
indicators of the two groups before and after the treatment
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and the changes of the clinical indicators of the two groups
after the treatment.

Statistical analysis

Data were analyzed using SPSS version 20.0 statistical
software (SPSS Inc., Chicago, IL, USA). Continuous
variables were described as mean = standard deviation (SD),
and categorical variables were expressed as frequencies and
percentages. Records were statistically analyzed using the
Student’s ¢-test. In addition, intergroup differences and
intragroup differences in clinical indicators were analyzed
by the Student’s 7-test and chi-square test. All statistical
assessments were two-sided and considered significant at
P<0.05.

Results
Patient characteristics

The demographic and baseline characteristics of the clinical
indicators studied are shown in 7zble 1. One hundred and
twenty-two patients were enrolled in this study, of whom
116 completed the whole procedure (116/122, 95.1%). Six
patients withdrew from the survey; of these 4 were in the
BSM group (2 patients were lost to follow-up, 1 patient
withdrew due to gastrointestinal adverse reactions, 1 patient
had prostate surgery due to acute urinary retention), and
2 patients were in the curcumin + BSM group and were
lost to follow-up (Figure S1). There were no significant
differences in demographic and baseline characteristics
between the two groups.

Clinical evaluations after treatment

At the end of the 6-month treatment, no statistically
significant differences were observed in BMI, WC, and
PPFT in the BSM group compared with baseline. In the
curcumin + BSM group, there was also no significant
difference in BMI compared with baseline, while both
WC and PPFT decreased significantly compared to those
at baseline (P<0.05). Additionally, there were significant
improvements in PV, Qmax, IPSS-total, IPSS-voiding
subscore (IPSS-V), IPSS-storage subscore (IPSS-S), and
QoL from baseline after treatment in both groups (P<0.05).
The ITEF-5 score also decreased slightly in the BSM
group but increased moderately in the curcumin + BSM
group; however, neither of these changes were statistically
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Table 1 Comparison of demographic characteristics between the
BSM and curcumin + BSM groups

Variables BSM Curcumin + BSM P value
Patients 57 59

Age (y) 60.8+5.01 59.3+5.27 0.119
BMI (kg/m?) 25.9+3.07 26.5+3.16 0.302
WC (cm) 96.2+8.05 95.8+7.56 0.783
PPFT (mm) 4.13+0.95 4.21+0.87 0.637
Total PSA 2.27+1.04 2.12+0.71 0.365
(ng/mL)

PV (mL) 45.9+13.6 49.2+14.8 0.214
Qmax (mL/s)  9.26+2.79 9.03+2.84 0.661
IPSS-V 11.6+£2.70 11.0+2.61 0.226
IPSS-S 6.75+2.17 6.17+2.49 0.184
IPSS-total 18.3+3.67 17.2+3.81 0.116
QoL score 3.39+1.11 3.56+1.19 0.428
IIEF-5 score 16.6+4.07 15.9+£3.40 0.316

BSM, best standard management; BMI, body mass index; WC,
waist circumference; PPFT, periprostatic fat thickness; PSA,
prostate specific antigen; PV, prostate volume; Qmax, maximum
flow rate; IPSS, International Prostate Symptom Score; V, voiding
subscore; S, storage subscore; QoL, quality of life; IIEF-5,
5-item version of the International Index of Erectile Function.

significant (Table 2).

No significant difference was observed in BMI, PV,
Qmax, IPSS-total and IPSS-V after 6-month treatment
in between-group analysis. However, WC and PPFT in
the curcumin + BSM group were significantly lower than
those in the BSM group (P<0.05). Although IPSS-total
and IPSS-V revealed no significant differences between
the two groups after treatment, IPSS-S and QoL scores
significantly improved the curcumin + BSM group (P<0.05).
Interestingly, IIEF-5 in the curcumin + BSM group
improved significantly compared with that in the BSM
group (P<0.05), suggesting that curcumin may possess a
protective effect on erectile function (Table 2).

Discussion

BPH is a common diagnosis in older men. However,
the pathogenesis of BPH is far from being completely
understood. In recent years, growing evidence has become
available to show that BPH is associated with chronic

© Translational Andrology and Urology. All rights reserved.

3435

inflammation (1,2). Besides, it has been proven that obesity
is correlated with the LUTS of BPH and ED (17,18).
Treatments of BPH include medications and surgery.
Surgical treatments are indicated for patients who fail
to respond or respond poorly to drug therapy, including
TURP, holmium laser resection of the prostate (HoLEP),
prostate laser vaporization, etc. However, surgery is
traumatic and has many complications, such as bleeding,
urethral stricture, retrograde ejaculation, and urinary
incontinence (19,20). The standard medical treatments for
BPH are alpha-blockers and 5-alpha reductase inhibitors,
both of which lack direct anti-inflammatory effects and
may have potential adverse effects on sexual function and
erection (3,4).

Curcumin is the main bioactive component of turmeric.
Curcumin has a long history of being used as a spice in
diet, and also its use as traditional medicine can be traced to
more than 2,000 years ago in India and China (9). Previous
experimental studies have demonstrated that curcumin
possesses anti-inflammatory, antioxidant, anti-cancer, anti-
fibrosis, lipid-modifying, and antiarthritic properties (12). In
addition, curcumin has been reported to effectively inhibit
the occurrence and development of BPH in male Wistar
rats and reduce the expression of TGF-1, an inflammatory
cytokine, in prostate tissues (21). A prospective clinical
comparative study showed that compared with finasteride
alone, the additional use of curcumin was superior in
improving patients” IPSS and QoL scores and controlling
urinary tract infection (11). However, the effect of curcumin
on sexual function in BPH patients was not investigated in
the former study.

The findings of our prospective trial indicate that
the IIEF-5 score decreased from baseline in the BSM
(tamsulosin and finasteride) group after 6-month standard
medical treatment. The adverse effect of finasteride may
be the main cause (22). Interestingly, the IIEF-5 score
increased moderately from baseline in the curcumin +
BSM group. Moreover, there was a statistically significant
improvement of the IIEF-5 score in the curcumin + BSM
group compared with that in the BSM group, indicating
that curcumin may have a protective and promoting effect
on sexual function. It has been proven that curcumin can
enhance erectile function in a rat model of type-2 diabetes
by increasing the expression of heme oxygenase-1 and
decreasing the expression of NF-«B-activating proteins (23).
Furthermore, Abdel Aziz et al. (24) previously reported
that curcumin combined with tadalafil showed obvious
superiority in improving erectile function compared to
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Table 2 Within-group and between-group comparisons of clinical
parameters between the BSM and curcumin + BSM groups

Variables BSM Curcumin + BSM P value
BMI (kg/m?)
Baseline 25.9+3.07 26.5+3.16
6 months later 25.8+3.12 26.4+2.93 0.288
P value 0.863 0.859
WC (cm)
Baseline 96.2+8.05 95.8+7.56
6 months later 95.9+8.27 92.9+5.87 0.026
P value 0.845 0.022
PPFT (mm)
Baseline 4.13+0.95 4.21+0.87
6 months later 4.11+0.87 3.73+0.66 0.009
P value 0.640 0.001
PV (mL)
Baseline 45.9+13.6 49.2+14.8
6 months later 37.2+10.5 40.5+11.4 0.108
P value <0.001 <0.001
Qmax (mL/s)
Baseline 9.26+2.79 9.03+2.84
6 months later 11.5+3.12 11.7£2.31 0.698
P value <0.001 <0.001
IPSS-total
Baseline 18.3+3.67 17.2+3.81
6 months later 11.3+3.24 10.7+4.13 0.387
P value <0.001 <0.001
IPSS-V
Baseline 11.6+2.70 11.0+2.61
6 months later 6.32+3.05 6.75+3.47 0.480
P value <0.001 <0.001
IPSS-S
Baseline 6.75+2.17 6.17+2.49
6 months later 5.02+1.75 4.03+1.54 0.002
P value 0.001 <0.001

Table 2 (continued)
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Table 2 (continued)
Variables BSM Curcumin + BSM P value
QoL score
Baseline 3.39+1.11 3.56+1.19
6 months later 2.98+0.92 2.61+0.97 0.037
P value 0.034 <0.001
IIEF-5 score
Baseline 16.6+4.07 15.9+3.40
6 months later 16.1£3.97 16.8+3.79 0.002
P value 0.652 0.125

BSM, best standard management; BMI, body mass index; WC,
waist circumference; PPFT, periprostatic fat thickness; PSA,
prostate specific antigen; PV, prostate volume; Qmax, maximum
flow rate; IPSS, International Prostate Symptom Score; V, voiding
subscore; S, storage subscore; QoL, quality of life; IIEF-5,
5-item version of the International Index of Erectile Function.

tadalafil alone in a diabetic model of ED. These animal
experimental results were consistent with the findings from
the current clinical study.

The IPSS questionnaire has been applied to evaluate the
severity of LUTS and disease progression in BPH patients.
The IPSS is comprised of seven items. The IPSS-S score
mainly describes urinary storage symptoms, including
frequency, urgency, and nocturia, making patients’ lives
difficult and affecting patients’ daily work and social life.
The IPSS-V score mainly describes urination obstruction
symptoms, including incomplete emptying, intermittency,
weak stream, and straining to void, which can also be very
painful for patients. In this study, although there were
significant improvements in PV, Qmax, IPSS-total, IPSS-V,
IPSS-S, and QoL scores from baseline after treatment in
both groups, the IPSS-S and QoL scores showed a better
and significantly increased improvement in the curcumin
+ BSM group when compared with the BSM group. These
results support the hypothesis that the IPSS-S score is
mainly affected by prostatitis and that curcumin has a
significant anti-inflammatory effect on prostatitis (25-27).

PPF consists of highly active adipocytes, which can
secrete many growth factors, chemokines, and inflammation-
modifying molecules as paracrine cells, and it may play a
predominant role in the occurrence and progression of
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prostate diseases (13). Preliminary studies by our group
have shown that PPFT was significantly associated with
PV, LUTS, and severity of ED in BPH patients, and
PPFT could better identify high-risk patients with clinical
progression of BPH (14). Besides, we found that the lipo-
factor leptin was able to aggravate BPH by down-regulating
BMP and activin membrane-bound inhibitor homolog
(Xenopus laevis) (BAMBI) to activate the TGF-p/EMT
signaling pathway in a rat model of testosterone BPH (28).
In addition, Jazayeri-Tehrani er al. (15) stated that nano-
curcumin could significantly reduce WC, blood sugar, and
serum lipid levels in patients with non-alcoholic fatty liver
disease (NAFLD), without significant reduction in body
weight and BMI. However, another study on NAFLD
showed that curcumin could significantly reduce body
weight and BMI (16). Moreover, curcumin has been shown
to significantly decrease serum leptin levels and increase
serum adiponectin levels in NAFLD patients (29). However,
no studies have been carried out to explore the effect of
curcumin on PPF in BPH patients.

To the best of our knowledge, this is the first study
evaluating the effects of curcumin combined with BSM
treatment on BMI, body weight, and PPF in BPH patients.
In the present study, no statistically significant differences
were observed in BMI, WC, and PPFT in the BSM group
compared with baseline, while significant differences were
observed in WC and PPFT in the curcumin + BSM group
without a significant difference in BMI. The present study
suggests a significant benefit of curcumin in improving
abdominal fat distribution and reducing PPF in BPH
patients. Consistent with the findings of our previous
studies, curcumin may indirectly affect disease progression
in BPH patients by affecting the secretion of adipocytokines
in PPF, a hypothesis that needs to be tested by further
in vitro studies.

Overall, the treatment of curcumin was well-tolerated.
In our study, curcumin combined with BSM treatment
for 6 months significantly improved PPFT, erectile
function, and urinary retention symptoms and QoL scores.
Thus pharmacological treatment of BPH involved anti-
inflammatory treatment such as curcumin may provide a
better treatment option for BPH patients. The current
study has several limitations. First, this prospective study
was designed as a single-center study with a relatively
small number of patients enrolled and limited clinical data.
Second, a follow-up period of 6 months is relatively short
when studying a chronic disease. Ideally, a comprehensive
evaluation would include assessments at multiple time
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points throughout the follow-up procedure. Third, a
standard dosage of curcumin was used, and future studies
should assess different dosages. Fourth, this study was not
a randomized controlled trial to study the pharmacokinetic
gradients to determine the optimal dose; such trials should
be carried out in the future. Furthermore, although this
study was designed to explore the effect of curcumin
combined with BSM on PPF, serum lipids, leptin, and
adiponectin, other adipocytes were not included in this
study due to cost consideration.

Conclusions

Our results demonstrate that curcumin combined with
tamsulosin and finasteride can effectively improve LUTS
and the QoL in BPH patients, with good safety and
tolerance characteristics. In addition, curcumin combined
with tamsulosin and finasteride has more beneficial effects
in reducing PPFT, protecting erectile function, and
improving urinary retention symptoms and QoL scores in
BPH patients compared with tamsulosin and finasteride
alone. However, further larger multicenter clinical studies
are warranted to confirm the efficacy and beneficial effects
of curcumin in BPH patients.
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Figure S1 CONSORT diagram of flow of participants through the study. CONSORT, Consolidated Standards of Reporting Trials; BSM,

best standard management.
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