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A systematic review of the effects and mechanisms of
preoperative 5a-reductase inhibitors on intraoperative
haemorrhage during surgery for benign prostatic
hyperplasia

Huan-Tao Zong1, Xiao-Xia Peng2, Chen-Chen Yang1 and Yong Zhang1

5a-reductase inhibitors (5a-RIs), including finasteride and dutasteride, are commonly used medical therapies for benign prostatic

hyperplasia (BPH). Many studies reported that preoperative 5a-RI had impact on intraoperative haemorrhage during surgery for BPH,

but it was still in controversial. So, we conducted a systematic review of the effects and mechanisms of 5a-RIs on intraoperative

bleeding for BPH. MEDLINE, EMBASE, the Cochrane Controlled Trail Register of Controlled Trials and the reference lists of retrieved

studies were searched in the analysis. Sixteen publications involving 15 different randomized controlled trials (RCTs) and a total of

1156 patients were used in the analysis, including 10 RCTs for finasteride and five RCTs for dutasteride. We found that preoperative

finasteride treatment decreases microvessel density (MVD) in resected prostate specimens. Total blood loss, blood loss per gram of

resected prostate tissue and decreases in haemoglobin were all greatly reduced in the finasteride group as compared to controls.

Dutasteride appeared to have no effect on bleeding. This meta-analysis shows that preoperative finasteride treatment could decrease

intraoperative haemorrhage during surgery for BPH. Preoperative dutasteride had no effect on intraoperative haemorrhage, but further

high-quality prospective studies are still needed to confirm this observation.
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INTRODUCTION

5a-reductase inhibitors (5a-RIs), including finasteride and dutasteride,

are commonly used medical therapies for benign prostatic hyperplasia

(BPH). Finasteride, a type II 5a-RI, blocks the conversion of testoster-

one to dihydrotestosterone. Inhibition of 5a-reductase reduces the con-

centration of dihydrotestosterone in the prostate, which results in a

decreased volume of the prostate, improved urinary flow and a decline

in the incidence of acute urinary retention and the need for surgery.1

Recently, several studies have demonstrated that finasteride interferes

with angiogenesis in the prostate, which results in tissue regression.2

Finasteride is also efficacious in decreasing gross haematuria caused by

BPH that can lead to clot retention and the need for blood transfusion

when prolonged.3,4 However, the ability of finasteride to decrease blood

loss during surgical interventions for BPH and its mechanisms of action

remain controversial.5–15 Although one meta-analysis focused on the

effects of preoperative finasteride on reducing bleeding during transur-

ethral resection of prostate (TURP),16 the number of experiments

included was insufficient and the underlying mechanisms for these

treatment effects were not considered.

Dutasteride, a new member of 5a-RI group, offers the most com-

plete inhibition of 5a-reductase because it blocks both type I and II

receptors;17 however, its effects on intraoperative bleeding during

treatment for BPH and its mechanisms remain controversial, and to

date no meta-analysis of these effects has been conducted.18–22

The goal of the present study was to perform a meta-analysis to

evaluate the effects of finasteride and dutasteride on intraoperative

bleeding during transurethral management of BPH, which will resolve

some of the remaining controversies over the use of these drugs.

MATERIALS AND METHODS

Inclusion criteria

Randomized controlled trials (RCTs) that met the following criteria

were included: (i) the study referred to the effect of preoperative 5a-

RIs on bleeding during the intraoperative management of BPH and

alterations of microvessel density (MVD) within the resected prostatic

specimens; (ii) the study provided sufficient data for analysis, includ-

ing the mean values and the standard deviations (s.d.s) of the MVDs

and blood loss volumes; and (iii) the full text of the study could be

accessed. If these inclusion criteria were not met, the studies were

excluded from the analysis.

Search strategy

MEDLINE (from 1966 to June 2010), EMBASE (from 1974 to June

2010), the Cochrane Controlled Trail Register of Controlled Trials and
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the reference lists of retrieved studies were searched to identify RCTs

that referred to the effects of preoperative treatment with 5a-RIs on

bleeding during the intraoperative management of BPH and also the

mechanism of action for these drugs. The following search terms and

acronyms were used: finasteride, dutasteride, bleeding, TURP, MVD

and BPH.

Trial selection

Two reviewers independently scanned the search results for potentially

relevant studies and retrieved the full text of these articles. In the event

that they had been published in more than one location, experimental

data were used only once. Together, the authors discussed each of the

RCTs that were included and opted to exclude studies that either failed

to meet the inclusion criteria or could not be agreed upon by the

authors. A flow chart of study selection is presented in Figure 1.

Quality assessment

The methodological quality of each study was assessed according to

how patients were allocated to the arms of the study, concealment of

allocation procedures, blinding and data loss due to attrition. The

studies were then classified qualitatively according to the guidelines

published in the Cochrane Handbook for Systematic Reviews of

Interventions 5.0.2.23 Based on the quality-assessment criteria, each

study was rated and assigned to one of the following three broad

quality categories: A: if all quality criteria were adequately met, the

study was deemed to have a low risk of bias; B: if one or more of the

quality criteria was only partially met or unclear, the study was deemed

to have a moderate risk of bias; or C: if one or more of the criteria were

not met, inadequately met, or not included, the study was deemed to

have a high risk of bias. Sensitivity analyses were then performed on

the basis of whether these quality factors were adequate, inadequate or

unclear. Differences were resolved by discussion among the authors.

Data extraction

Two reviewers independently extracted data from the published

papers for analysis. The following information was collected: (i) the

name of the first author and the publication year; (ii) the study design

and sample size; (iii) duration and type of preoperative drug treat-

ment; (iv) the source of patients; (v) indicators of blood loss during

treatment including total blood loss, blood loss/weight, haemoglobin

(Hb) alterations and Hb alteration/weight; and (vi) MVD of the

resected prostate specimens. Disagreements were resolved by consul-

tation with an additional author.

Statistical analysis

The meta-analysis of comparable data was carried out using Review

Manager 5.0.2 (The Nordic Cochrane Centre, The Cochrane

Collaboration, 2008). Due to the large number of plots, we combined

the six forest plots into two plots using Adobe Photoshop CS3 (Adobe

Systems Inc., San Jose, CA, USA; Figures 2 and 3). We referred to these

funnel plots for the meta-analysis, but they did not provide any evid-

ence of a publication bias (Figure 4). Egger’s and Macaskill’s tests were

also used to identify potential publication bias in the studies, and both

tests confirmed that there was no publication bias (P50.7586 and

P50.5240, respectively; Table 1).

Results were expressed as the mean difference for continuous out-

comes with 95% confidence intervals. The standard mean difference

was used if the outcome data were not recorded in a consensus

method. A ‘fixed-effects’ statistical model was used if there was no

conspicuous heterogeneity, and a ‘random-effects’ model was used if

heterogeneity was detected. Tests for heterogeneity were performed

using Chi-square tests with significance level set at P,0.1. A sensitivity

analysis was performed to explore whether the heterogeneity was a

result of low study quality, and the lowest-quality trials were excluded.

RESULTS

Characteristics of individual studies

The database search and reference lists of retrieved studies found 98

potential articles to be used in our meta-analysis. Based on the inclu-

sion and exclusion criteria, 80 articles were excluded after simply

reading the titles and abstracts of the articles and two articles were

excluded because they lacked a full text. In all, 16 articles with 15 RCTs

were included in the analysis, with 10 RCTs5–15 for finasteride and 5

RCTs18–22 for dutasteride (Figure 1). The trials in these articles had

been conducted in 13 different countries across Europe, North

America and Asia. A majority (60%, 9/15) of the studies we analysed

had a sample size larger than 50; the remaining 40% (6/15) had a

sample size smaller than 50, but larger than 25. Baseline characteristics

of the 15 individual studies included in our meta-analysis are listed in

Table 2.

Quality of individual studies

Among the studies included in the analysis, three described the ran-

domisation processes that they had employed.8,11,15 Seven out of 15

studies used blinding methods,5,9,10,14,18,19,21 including four double-

blinded RCTs.10,12,18,19 One of these 15 studies performed a power

calculation to assess the optimal sample size,11 and one used an inten-

tion-to-treat analysis.22 The quality levels of the 15 identified studies

ranged from A to C.

Clinical outcome after preoperative finasteride treatment

Blood loss during management of BPH. Six studies of the effects of

preoperative finasteride on total blood loss during surgery for BPH
Figure 1 Flow chart illustrating the numbers of studies included in the meta-

analysis. RCT, randomized controlled trial.
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were identified, which involved 486 participants (240 in the treatment

group and 246 in the control group); conclusions differed across stud-

ies.5–8,11,12 No significant differences were found with respect to the

resection weights of the samples. Two of the six articles were not

included in the meta-analysis because they failed to report SD.8,11 In

total, only four trials were included in the meta-analysis, representing

Figure 2 Effects of preoperative finasteride treatment on bleeding during TURP and its mechanisms. The volume of prevented blood loss ranged from 47.85 to

109.34 ml (P,0.00001), the volume of blood loss prevented per gram of resected prostate tissue ranged from 1.1 to 6.39 ml g21 (P50.01) (the range of prevented

blood loss volume and blood loss volume per gram of resected prostate tissue were calculated on the reciprocal mean of different trials). Decreases in Hb were

significantly less in the finasteride group (P,0.00001). Microvessel density in the finasteride group was lower than that in the control group (P,0.00001). CI,

confidence interval; Hb, haemoglobin; TURP, transurethral resection of prostate.

Figure 3 Effects of preoperative dutasteride on bleeding during transurethral interventions for BPH. No effect of preoperative dutasteride treatment on bleeding during

transurethral intervention for BPH was found (P50.98). BPH, benign prostatic hyperplasia; CI, confidence interval; DUT, dutasteride.
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a cohort of 275 participants (136 in the treatment group and 139

controls) (Figure 2).5–7,12 Among the four included studies, three

RCTs supported the notion that preoperative finasteride could

decrease bleeding during transurethral interventions for BPH,5–7

whereas one study did not.12 According to our analysis, no heterogen-

eity was found among the three trials (P50.56), and thus a fixed-

effects model was chosen for the analysis. Based on our analysis, the

volume of blood loss saved ranged from 47.85 to 109.34 ml

(P,0.00001) (Figure 2).

Blood loss per gram of resected prostate tissue. Four studies on the

effects of preoperative finasteride on blood loss per gram of resected

prostate tissue during surgery for BPH were identified for a total of 275

participants (136 in the treatment group and 139 controls)

(Figure 2).5–7,12 The volume of blood loss per gram of resected pro-

state tissue ranged from 1.1 to 6.39 ml g21 (P50.01),5–7 and no con-

spicuous difference was observed in the remaining study12 (Figure 2).

Heterogeneity existed among the three trials as determined using the

random-effects model (P,0.0001).

Hb change after surgery. Three studies were identified changes in Hb,

including 208 patients overall (102 in the treatment group and 106 in

control) (Figure 2).5,6,14 However, one trial was not included in the

meta-analysis because it lacked SD values.14 There was no heterogen-

eity between the remaining two trials and therefore, the fixed-effects

model was used (P51.00). According to the analysis, the decrease in

Hb in the finasteride group was significantly lower than in the control

group (P,0.00001).

Mechanisms of finasteride action

Seven studies involving 655 participants referred to the MVD of the

prostate tissues. However, only four of these seven studies presented

SD values6,13–15 and were included in the meta-analysis (Figure 2). In

three experiments, the MVD of the resected prostate tissue was lower

in the treatment group than in the control group;6,14,15 no differences

were found in the remaining one study.13 Overall, 222 participants

(109 in the treatment group and 113 controls) were included in the

meta-analysis. Heterogeneity did not exist among the studies

(P50.04), so a random-effects model was chosen. The analysis

revealed that the MVD of the resected prostate specimens was signifi-

cantly lower in the finasteride group than in the control group

(P,0.00001).

Clinical outcome with preoperative dutasteride

Five RCTs involving two multicentre trials were identified. Only two

RCTs referred to changes in Hb per gram of resected prostate.18,19 No

heterogeneity was detected among the studies (P50.15), and no sig-

nificant differences were found between the treatment and control

groups (P50.98; Figure 3). In the study conducted by Tuncel

et al.,20 total blood loss, blood loss/weight and Hb changes did not

differ between the treatments and control groups (P50.124, 0.130 and

0.912, respectively). In addition, no difference in blood loss volume

between treatment and control groups was found by Bepple et al.22

(P50.14).

MVD after treatment with dutasteride. Three studies that referred to

MVD were identified.19–21 In the studies conducted by Tuncel et al.20

and Ku et al.,21 the mean MVD of the resected prostate specimens were

not significantly different between the treatment and control groups

(P50.401 and 0.754, respectively), and a similar outcome was also

observed in Hahn et al.19

DISCUSSION

5a-RIs, including finasteride and dutasteride, are commonly used

medical therapies for BPH and offer similar effects for treating lower

urinary tract symptoms.24 Bleeding as a complication of the transur-

ethral management of BPH is common both during and after surgery.

The effects of finasteride and dutasteride on such bleeding and its

mechanisms have been well studied, but the conclusions remain equi-

vocal. The ability of preoperative finasteride to decrease blood loss has

been observed in many studies,5–10 but these effects are not found in all

RCTs.11–15 For example, in the study conducted by Boccon-Gibod

et al.,18 preoperative treatment with dutasteride decreased bleeding

during treatment for BPH, but these findings were not consistent

across studies.19–22

Our meta-analysis reviewed 15 contemporary RCTs involving 1156

participants (580 who were treated with 5a-RIs and 576 patients in the

control group). The results of this meta-analysis suggest that preo-

perative treatment with finasteride for 2–4 weeks could decrease

bleeding during transurethral resection for BPH, possibly because

finasteride appears to decrease MVD of prostate tissue. In contrast,

dutasteride administered before BPH treatment has no impact on

MVD of prostate specimens or intraoperative bleeding.

Finasteride, a type II 5a-RI, is a well-known inhibitor of the con-

version of testosterone to dihydrotestosterone. Reduced expression of

vascular endothelial growth factor (VEGF), a potent stimulator of

angiogenesis, has been reported after finasteride treatment.25 One of

Table 1 Egger’s test and Macaskill’s test of the studies included in the meta-analysis

Test Std_eff/ Eff_size Coefficient Standard error t P. | t | 95% confidence interval

Egger’s test Slope 20.94508 0.96382 0.35 0.4302 23.167664348 1.2775001936

Bias 1.36786 3.88901 NA 0.7586 27.600202806 10.335930666

Macaskill’s test Sample size 20.00507 0.00662 20.77 0.5240 20.0203339 0.01019807

Abbreviation: NA, not available.

Figure 4 Funnel plot of the studies represented in our meta-analysis. This funnel

plot provided us with a qualitative estimation of publication bias of the studies,

and no evidence of bias was found.
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the possible mechanisms for the relationship between VEGF and finas-

teride is that the former is an androgen-controlled growth factor.26 MVD

is an indicator of vascularity and thus serves as a surrogate marker for

bleeding.27 Based on our analysis of 10 RCTs that pertained to finasteride,

we found that preoperative finasteride could significantly decrease MVD

of the prostate tissue and reduce bleeding during BPH treatment. One

possibility is that finasteride administered preoperatively for a duration

from 2 weeks to 4 months reduces the expression of VEGF. In a study

conducted by Liu et al.,6 a similar effect was observed with only 1–2 weeks

of preoperative finasteride treatment.

Dutasteride offers the most complete blockade of 5a-reductase

because it antagonizes both type I and II receptors. In theory, dutaste-

ride should produce effects similar to finasteride. However, in our

analysis, we did not find any differences between dutasteride treatment

and control groups (P50.98). It may be that the sample sizes of the

trials were not large enough to generate enough data for detecting

significant effects. Furthermore, the distinct pharmacological func-

tions of each of the two 5a-RIs may be another factor that requires

further research. Further high-quality studies are still needed to

identify whether preoperative dutasteride actually affects the amount

of bleeding during transurethral surgery for BPH.

We found that preoperative finasteride treatment for 2–4 weeks

decreased bleeding during transurethral resection for BPH, and we

suggested that this effect could be due to the ability of finasteride to

decrease expression of VEGF and MVD in prostate tissue. Our results

show that preoperative dutasteride had no effect on bleeding during

transurethral procedures for BPH. As with all meta-analyses, it is

important to consider certain caveats that accompany the findings.

Publication bias may influence the results because negative data are less

likely to be published. However, some of the published papers that we

consulted contained negative results,11–13,15 and our funnel plot does

not provide any evidence of publication bias. Our results from the

Egger’s and Macaskill’s tests also confirms that there has been no pub-

lication bias (P50.7586 and P50.5240, respectively; Table 1). The

quality of the experiments used for the meta-analysis varied, and for

some analyses, the sample sizes were still not large enough to obtain

significant results. Additionally, several of the RCTs did not offer SD

values, which may be because the data were skewed in their distribution

because experiments were not sufficiently powered. According to the

quality-assessment scale that we developed, the quality of individual

studies in the meta-analysis was variable; quality appears to be the main

reason for heterogeneity among these studies, and this heterogeneity

probably arose from several factors. Firstly, there were important dif-

ferences in the adequacy of the randomisation process, blinding meth-

odology, control group and the duration for which the drugs were used

preoperatively. Secondly, study outcomes may have been measured by

different methods. Thirdly, the level of the operators varied in the trials.

Finally, potential selection biases could have influenced the homogen-

eity of the groups, and relatively small sample sizes limited statistical

power for identifying true associations. When heterogeneity among

individual studies is taken into account, this meta-analysis will be cru-

cial for assessing the effects of 5a-RIs on changes to MVD in prostate

specimens and blood loss volumes during treatment of BPH. In con-

sideration of the limited quality of the studies included in the analysis,

we suggest that further experimental work should be rigorously

designed, which includes allocation generation (e.g., random number

tables, computer-generated random numbers, coin tossing and shuff-

ling), allocation concealment (e.g., central randomisation; serially num-

bered, opaque and sealed envelopes), blinding method and use of

intention-to-analysis. In addition, further high-quality prospective

studies are needed to identify the mechanisms by which 5a-RIs exert

their actions.
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