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Abstract. The present study was an updated meta-analysis 
that aimed to confirm the efficacy and safety of dutasteride 
(0.5 mg) and finasteride (5 mg) in treating males with benign 
prostatic hyperplasia (BPH) over a treatment period of at least 
6 months. Randomized controlled trials were retrieved using 
the MEDLINE, EMBASE and the Cochrane controlled trials 
register databases. The references of the associated articles 
were also searched. A systematic review was performed by 
using the preferred reporting items for systematic reviews 
and meta-analyses. The data were analyzed with RevMan 
v5.3.0. A total of six articles including 2,041 participants were 
studied. The analysis demonstrated a significantly greater 
decrease in international prostate symptom score [IPSS; mean 
difference (MD), ‑0.86; 95% CI, ‑1.62 to ‑0.11; P=0.02] and 
prostate‑specific antigen (PSA; MD, ‑0.13; 95% CI, ‑0.26 to 
‑0.01; P=0.03) in the dutasteride group compared with that 
in the finasteride group, whereas no significant differences 
were observed in prostate volume (PV; P=0.64), maximum 
urine flow rate (Qmax; P=0.29) and post‑void residual volume 
(PVRV; P=0.14). With regard to safety assessment, including 

any adverse event (P=0.66), decreased libido (P=0.39) and 
impotence (P=0.17), there was no significant difference 
between dutasteride and finasteride. In conclusion, in patients 
with BPH, dutasteride produced a greater decrease in IPSS and 
PSA compared with finasteride, whereas no significant differ-
ences were identified in PV, Qmax and PVRV. The two drugs 
appeared to have similar rates of adverse effects, particularly 
with regard to sexual dysfunction.

Introduction

Benign prostatic hyperplasia (BPH) is a primary etiology of 
dysplasia of the prostate that occurs mainly in the elderly and 
is characterized by nonmalignant hypertrophy of the pros-
tate gland due to unrestricted proliferation of epithelial and 
smooth muscle cells positioned in the transition region of the 
prostate gland encircling the urethra (1,2). Patients with BPH 
may suffer from frequent micturition, interrupted urine flow, 
sense of incomplete bladder emptying and a high risk of acute 
urinary retention, which impact the quality of life (3,4).

Changes of androgen levels are considered to be a crucial 
factor for the development of prostate growth with age (5). 
Dihydrotestosterone (DHT), an important constituent among 
the androgens, may be synthesized from testosterone by 
5α‑reductase (5AR) in the prostate gland (6). With the reduction 
in testosterone levels, the excessive expression of DHT trig-
gers the proliferation of prostate epithelial and mesenchymal 
cells, leading to the development of BPH (7,8). To inhibit this 
process, 5AR inhibitors (5ARI) are administered to lower the 
serum concentration of DHT, controlling the normal growth 
of the prostate itself and the progression of BPH (9). Two 
5ARIs are available: finasteride and dutasteride. Finasteride 
is a selective inhibitor of type 2 5ARI, whereas dutasteride 
inhibits type 1 and 2 5ARI (10,11). Dutasteride, due to the 
additional target, induces a theoretically greater reduction in 
DHT and improvement in clinical presentation compared with 
finasteride. However, two previous meta‑analyses comparing 
the efficacy of the two drugs limited their search due to a lack 
of standard analysis of clinical data on various aspects and 
provided ambiguous results on whether finasteride and dutas-
teride exhibited any clinically significant differences (12,13).
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The present study was an updated meta-analysis aiming 
to compare the efficacy and safety of 0.5 mg dutasteride and 
5 mg finasteride (the doses widely used in the clinic) in treating 
BPH during a treatment period of at least 6 months.

Materials and methods

Protocol. The present systematic review of randomized 
controlled trials (RCTs) was performed using the Preferred 
Reporting Items for Systematic Reviews and Meta‑analyses 
checklist (14).

Information sources and literature search. The MEDLINE 
(January 1992 to December 2018), EMBASE (January 1995 
to December 2018) and the Cochrane controlled trials 
register databases were searched to compare the effects of 
dutasteride and finasteride in BPH treatment. The following 
search terms were used: [‘finasteride’ (MeSH terms) OR 
‘finasteride’ (all fields)] AND [‘dutasteride’ (MeSH terms) 
OR ‘dutasteride’ (all fields)] AND [‘prostatic hyperplasia’ 
(MeSH terms) OR [‘prostatic’ (all fields) AND ‘hyperplasia’ 
(all fields)] OR ‘prostatic hyperplasia’ (all fields) OR [‘benign’ 
(all fields) AND ‘prostatic’ (all fields) AND ‘hyperplasia’ 
(all fields)] OR ‘benign prostatic hyperplasia’ (all fields). All 
publications were browsed independently by all authors. The 
study was limited to published research with no restrictions 
on language. Reviews and summaries presented at meetings 
were excluded. Authors were contacted to obtain further 
information when necessary. The references of relevant 
publications were also searched.

Inclusion criteria and trial selection. The inclusion criteria 
for the publications were as follows: i) Dutasteride vs. finas-
teride in treating BPH were evaluated; ii) the content and 
associated data of the publication were available; iii) the 
data provided by the publication were valid and valuable, 
including the overall number of events and valuable results 
for each indicator; iv) the design of the study was that of an 
RCT; v) the treatment duration was ≥6 months. If the results 
of a trial were published by two or more studies, the latest 
publication was selected. However, if a group of patients 
was included in two or more studies, each of the studies may 
have been analyzed in the present study. It was also checked 
whether the cohorts overlapped and no overlaps were found. 
The flow diagram of the study selection and elimination is 
presented in Fig. 1.

Quality assessment methods. The quality of the studies 
selected was evaluated using the Jadad scale (15). In addition, a 
number of strategies of assessment were applied to determine 
the quality of individual studies, including the distribution 
method of participants, blinding regarding the distribution 
process, double‑blinding and the number of patients lost at 
follow‑up. Subsequently, individual studies were assessed 
following the principles derived from the Cochrane Handbook 
for Systematic Reviews of Interventions v5.10 (16). Each publi-
cation was evaluated and three quality classification standards 
were assigned: a) When a study satisfied the majority of the 
quality criteria, it was considered to have a low probability 
of bias; b) when the quality criteria were partially satisfied or 

unclear, the study was considered to have a moderate prob-
ability of bias; and c) when the criteria were barely satisfied, 
the study was considered to have a high probability of bias. 
All authors participated in the quality assessment of the RCTs 
retrieved and eventually agreed with the results of the assess-
ment. All reviewers independently assessed whether each 
study satisfied the criteria and extracted the data from the 
selected studies. Any discrepancies were recorded, discussed 
and settled by negotiation.

Data extraction. Two authors independently collected data 
from the publications based on predetermined criteria. The 
following usable data were extracted from the studies included: 
i) Publication year; ii) the first author's name; iii) details on 
patient treatment; iv) number of participants; and v) interna-
tional prostate symptom score (IPSS), prostate volume (PV), 
maximum urine flow rate (Qmax), post‑void residual volume 
(PVRV), prostate‑specific antigen (PSA), adverse events (AEs), 
decreased libido and impotence. These results were considered 
clinically significant as their impact on patients was measur-
able. No ethical approval was required for this study.

The primary outcomes were IPSS and PSA. High 
IPSS indicated more severe symptoms. Data on secondary 
outcomes, including PV, Qmax and PVRV were reported 
with acceptable consistency among the studies to allow for 
analysis. In addition, the number of any AEs, decreased libido 
and impotence were also analyzed between the two groups of 
patients receiving different treatments.

Statistical and meta‑analysis. The analysis of the study 
was performed using RevMan version 5.3.0 (Cochrane 
Collaboration) (16). Fixed or random‑effects models were 
used to evaluate the publications. The mean difference (MD) 
was used to analyze continuous data and the odds ratio (OR) 
was calculated for dichotomous results with the corresponding 
95% CI (17). The results of analysis showed that the P‑value 
>0.05 for the I2 statistic, the study was considered to be homo-
geneous and the fixed‑effects model was used for the analysis. 
Inconsistency was analyzed by the I2 statistic, which reflected 
the proportion of heterogeneity across trials. A random‑effects 
model was used for studies with an I2 value >50%, suggesting 
significant heterogeneity. P<0.05 was considered to indicate a 
statistically significant difference.

Results

Study selection process, search results and characteristics of 
the trials. A total of 240 publications were initially retrieved 
from the databases. Scrutinizing their abstracts and titles 
resulted in the exclusion of 204 publications. Among the 
remaining 36 studies, 29 were excluded due to a lack of effec-
tive data. In addition, two publications described the same 
data and one of these publications was excluded. Finally, six 
publications describing six RCTs (18‑23) were included in the 
present study to compare the effects of dutasteride and finaste-
ride in treating BPH during a treatment period of ≥6 months. 
The basic features of the six studies are presented in Table I.

Risk of bias in the studies. All studies included in the 
meta‑analysis were RCTs; however, not all of the studies 
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specified the protocol of randomization. All studies included 
an appropriate number of participants and one study included 
an intention‑to‑treat analysis (21) (Table II). In addition, 
two studies used a combined medication regimen with 
α‑blockers (19,20) and one study described a post‑operative 
medication regimen (23). However, in these studies, the specific 
methods of blinding were not explicitly explained and their 
grade were rated as ‘B’ based on the Cochrane handbook. The 
plot was highly symmetrical and six squares were contained 
in the accepted region of the funnel plot, with no evidence of 
bias being found (Fig. 2). The bias of quality assessment are 
presented in Fig. 3.

Efficacy
IPSS. A total of five RCTs including 1,929 patients were used 
for the IPSS analysis. High heterogeneity among the trials was 
identified (P<0.00001; I2=88%). The forest plots indicated a 
significantly greater decrease in IPSS in the dutasteride group 
compared with that in the finasteride group (MD, ‑0.86; 
95% CI, ‑1.62 to ‑0.11; P=0.02; Fig. 4A).

PV. A total of five RCTs including 1,929 patients were used for 
the analysis of the change of PV. High heterogeneity was iden-
tified among the studies in the forest plots (P<0.0001; I2=83%). 
Dutasteride was not significantly more effective compared 
with finasteride in reducing the PV (MD, ‑0.40; 95% CI, ‑2.11 
to 1.30; P=0.64; Fig. 4B).

Qmax. A total of three RCTs including 1,747 patients contained 
data on Qmax. Low risk of heterogeneity was identified among 
the studies (P=0.23; I2=31%). The fixed‑effects model demon-
strated no significant differences between dutasteride and 
finasteride in improving the Qmax (MD, 0.16; 95% CI, ‑0.13 
to 0.45; P=0.29; Fig. 4C).

PVRV. A total of three RCTs including 222 patients were used 
for the analysis of PVRV. The results of the heterogeneity 
test were P=0.58 and I2=0%. The fixed‑effects model did not 
identify any statistically significant differences between dutas-
teride and finasteride in reducing PVRV (MD, ‑1.92; 95% CI, 
‑4.45 to 0.61; P=0.14; Fig. 5A).

PSA. A total of five RCTs including 1,929 patients contained 
data on PSA. Heterogeneity was identified among the studies 
(P=0.0008; I2=79%). Dutasteride was significantly more effec-
tive compared with finasteride in lowering PSA (MD, ‑0.13; 
95% CI, ‑0.26 to ‑0.01; P=0.03; Fig. 5B).

Safety
Any AE. A total of five RCTs with a sample of 1,964 partici-
pants evaluated the severity of any AE. The results of the 
heterogeneity test were P=0.84 and I2=0%. The meta‑analysis 
identified no significant differences between the dutasteride 
and finasteride groups in the severity of any AE across the five 
studies (OR, 0.96; 95% CI, 0.80 to 1.15; P=0.66; Fig. 6A).

Figure 1. Flowchart of the study selection process. RCT, randomized controlled trial; BPH, benign prostatic hyperplasia.
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Decreased libido. A total of four RCTs with a sample of 
1,919 participants assessed the severity of decreased libido. 
The results of the heterogeneity test were P=0.93 and I2=0%. 
The fixed‑effects model identified no significant differences 
between the dutasteride and finasteride groups in the severity 
of decreased libido among the four studies (OR, 0.85; 95% CI, 
0.58 to 1.24; P=0.39; Fig. 6B).

Impotence. A total of four RCTs with a suitable sample of 
1,919 participants analyzed the severity of impotence. The 

results of the heterogeneity test were P=0.82 and I2=0%. 
The fixed‑effects model identified no statistically significant 
differences between the dutasteride and finasteride groups in 
the severity of impotence among the four studies (OR, 0.79; 
95% CI, 0.57 to 1.10; P=0.17; Fig. 6C).

Discussion

BPH is the most common benign disease among males aged 
>50 years and its occurrence rate increases with age. BPH mani-

Figure 2. Funnel plot of the studies included in the present meta‑analysis. SE, standard error; OR, odds ratio.

Table II. Quality assessment of individual studies.

 Allocation    Calculation
First author sequence Allocation  Loss to of sample Statistical Level of ITT
(year) generation concealment Blinding follow‑up size analysis quality analysis (Refs.)

Clark (2004) A A A 2 Yes Fisher's exact test;  A No (18)
      Student's t‑test  
Mohanty A A B 5 Yes ANCOVA;  A No (19)
(2006)      Student's t‑test  
Jeong (2009) A A B 0 Yes ANCOVA;  A No (20)
      Student's t‑test  
Nickel (2011) A A A 72 Yes Log‑transformed A Yes (21)
      linear model  
Li (2013) A A B 0 Yes Student's t‑test; A No (22)
      χ2 test  
Qian (2015) A A B 8 Yes Student's t‑test;  A No (23)
      Fisher's exact test;
      χ2 test  

A, almost all quality criteria met (adequate): Low risk of bias; B, one or more quality criteria met (moderate): Moderate risk of bias; C, one or 
more criteria not met (inadequate or not used): High risk of bias; ITT, intention‑to‑treat; ANCOVA, analysis of covariance. 
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Figure 4. Forest plots indicating changes in (A) international prostate symptom score, (B) prostate volume and (C) maximum urine flow rate. SD, standard 
deviation; IV, inverse variance; df, degrees of freedom.

Figure 3. Risk of bias summary and graph.
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fests as lower urinary tract symptoms (LUTS), increased total 
PV, decreased peak urinary flow and increased IPSS (24,25). 
Previously identified pathogenetic mechanisms suggest that 
androgenic disorders are the vital factors for the progress 

of BPH, resulting in abnormal prostate gland enlargement, 
compression of the prostatic part of the urethra and changes in 
the urinary tract (5,26). Without treatment, the quality of life 
and sexual function of the patients severely declines (27).

Figure 5. Forest plots indicating changes in (A) post‑void residual volume and (B) prostate‑specific antigen. SD, standard deviation; IV, inverse variance; df, 
degrees of freedom.

Figure 6. Forest plots indicating changes in (A) any adverse event, (B) decreased libido and (C) impotence. M‑H, Mantel‑Haenszel; df, degrees of freedom.



ZHOU et al:  DUTASTEIDE IN TREATING BENIGN PROSTATIC HYPERPLASIA 1573

Pharmacological treatments are generally reserved for 
patients with moderate or severe BPH, as it helps to alleviate 
the symptoms of bladder outlet obstruction and reduces 
pre‑operative‑to‑post‑operative risk of acute urinary retention. 
Finasteride and dutasteride, which are types of 5ARIs, are 
currently most frequently prescribed to improve the unpleasant 
symptoms (10,28). The therapeutic effect of monotherapy using 
the two drugs was confirmed in previous clinical studies and 
a systematic review; however, growing concern has arisen 
regarding the AEs of the drugs, particularly on sexual function 
(mainly decreased libido and impotence) (29). To address the 
limitations of previous analyses, the present study re‑searched 
the literature, extracted and analyzed the data, systematically 
explained the advantages and disadvantages of the two drugs 
and provided novel results.

The present updated meta‑analysis was performed using six 
studies including 2,041 participants to compare the efficacy and 
safety of dutasteride (0.5 mg/day) and finasteride (5 mg/day) 
in treating BPH for ≥6 months. The analysis demonstrated a 
significantly greater decrease in IPSS and PSA in the dutasteride 
group compared with that in the finasteride group, whereas no 
significant differences were identified in PV, Qmax and PVRV. 
Of note, five RCTs evaluating the changes of IPSS as a subjec-
tive measurement, which required the patients to assess their 
symptoms themselves, demonstrated that dutasteride was more 
effective compared with finasteride for improving the patients' 
subjective wellbeing and BPH symptoms.

A previous study demonstrated that the normal development 
of the prostate and the progression of BPH are inseparable from 
the role of DHT, which has a high affinity for the androgen 
receptor and an inhibitory effect on testosterone (6). The catalytic 
enzyme that converts testosterone to DHT is 5AR, and 5ARIs 
inhibit the increase of the PV by suppressing the generation of 
DHT (30). A previous study found that dutasteride was 45‑fold 
more effective in inhibiting type 1 5AR and 2.5‑fold more effec-
tive in inhibiting type 2 5AR compared with finasteride (31). In 
addition, one RCT (18) demonstrated that the percent changes 
in DHT from baseline achieved with 0.5 mg dutasteride (94.7%) 
were significantly greater compared with those obtained with 
5 mg finasteride (70.8%) after a 24‑week treatment. Therefore, 
dutasteride offered a significant improvement in patients with 
LUTS compared with finasteride. However, measurement of 
IPSS requires the subjective perception of the participants and 
the values are easily affected by subjective factors. If patients 
are aware of undergoing experimental treatment, they may be 
more vigorous regarding their symptoms; further randomized 
controlled double‑blinded studies are required to clarify the 
changes in IPSS.

A total of five RCTs containing PSA data demonstrated that 
dutasteride was more effective compared with finasteride in 
reducing the serum level of PSA. 5ARI may induce the degrada-
tion of prostate tissue, which is a source of serum PSA, and the 
inhibition of DHT may indirectly decrease the level of serum 
PSA (32). PSA is a commonly used screening indicator for the 
diagnosis of prostate cancer (PC) (33). Long‑term use of 5ARI 
may lead to low PSA levels, which may reduce the detection rate 
of PC and increase the rate of misdiagnosis (34). The results 
of the present study indicated that compared with finasteride, 
dutasteride may reduce the diagnostic efficacy of PSA in PC to a 
greater extent. If PSA changes in patients being screened for PC 

during treatment with dutasterid, further examination may be 
required for patients being screened for PC. Andriole et al (35) 

reported that patients exhibited a >40% decrease of PSA after 
6-month treatment with dutasteride, which may indicate a low 
risk for PC and re‑biopsy may be required.

The safety assessment of the studies included in the 
present analysis suggested that dutasteride and finasteride 
were well-tolerated. Regarding the adverse reactions assessed, 
including any AE, decreased libido and impotence, the dutas-
teride group exhibited no significant differences compared with 
the finasteride group. Traish et al (36) suggested that long-term 
dutasteride therapy led to deterioration of erectile dysfunction, 
reduced testosterone levels and increased glucose and glycated 
hemoglobin and changed lipid profiles, suggesting an imbalance 
of metabolic function and deterioration of gonadal function. It is 
strongly recommended that the physician explains the potential 
serious side effects of long‑term 5ARI treatment to the patient 
prior to adopting this treatment.

The limitations of the present meta‑analysis require to 
be acknowledged. The quality of the selected studies was 
flawed, primarily in terms of study design, patient selection, 
blinding and outcome data. Therefore, the results of the present 
meta‑analysis should be interpreted with caution. However, the 
publications included in the present study were all RCTs, which 
reinforced the results. Bias regarding selection and subjective 
factors may also affect the final results of the present study. More 
high‑quality RCTs with sufficient sample sizes and statistics are 
required to confirm the efficacy of dutasteride and finasteride in 
treating BPH.

The present meta-analysis demonstrated that dutasteride 
exhibited a greater decrease in IPSS and PSA in the treatment of 
BPH compared with finasteride, whereas no significant differ-
ences were observed in PV, Qmax and PVRV. The two drugs 
appeared to exhibit similar rates of adverse reactions. In contrast 
to finasteride, dutasteride offered a significant improvement in 
patients with LUTS; however, long‑term use of dutasteride may 
result in low PSA levels, which may lead to a significant reduc-
tion in the relevance ratio of PSA regarding PC.
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