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Fig. 1. Flow diagram of study 
selection (search date: November 
24, 2015).
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Dear Editor:
The 5-alpha reductase inhibitors (5ARIs), including finas-
teride and dutasteride, are commonly prescribed to treat 
benign prostatic hyperplasia (BPH), lower urinary tract 
symptoms (LUTS), and androgenetic alopecia (AGA). In 
addition to well-known adverse reactions of 5ARIs such as 
erectile dysfunction and decreased libido, previous rando-
mized controlled trials (RCTs) in male subjects on the ef-
fect of 5ARI for BPH revealed a higher frequency of breast 
cancer in a finasteride 5 mg group than in a placebo 
group1. However, another large RCT demonstrated a con-
tradictory result2; therefore, the relationship between 5ARIs 
and male breast cancer remains controversial. Therefore, 

we performed a literature search to acquire all the avail-
able evidence regarding the association between 5ARIs 
and breast cancer risk in men.
We searched PubMed, EMBASE, and The Cochrane 
Library databases on November 24th, 2015 using the fol-
lowing keywords: “finasteride,” “dutasteride,” “reductase 
inhibitor,” “breast cancer,” “breast carcinoma,” “breast tu-
mor,” “breast malignancy” or “breast malignancies,” and 
“breast neoplasm.” No language restriction was applied, 
articles were selected by title and abstract, and the full 
texts were reviewed for eligibility (Fig. 1). 
We followed the Preferred Reporting Items for Systematic 
Reviews and Meta-Analysis (PRISMA) guidelines. Case-con-

http://crossmark.crossref.org/dialog/?doi=10.5021/ad.2017.29.4.525&domain=pdf&date_stamp=2017-7-25
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trol studies, cohort studies, and RCTs on 5ARIs and breast 
cancer risk were included. Case reports or reviews were 
excluded. Two authors (HSP and JSP) independently ex-
tracted the data and any discrepancies were discussed to 
reach consensus. The quality of included studies was eval-
uated using a modification of a previously reported scor-
ing system3. Details are as follows: study design−cohort 
studies or RCTs (2), population-based case control studies 
(1); exposure assessment−pill counts (2), personal recall 
or assignment to 5ARI group during trial (1), pharmacy da-
tabase or not stated (0); breast cancer diagnosis−histo-
pathological confirmation (2), personal recall or breast 
cancer diagnosis report (1), insurance database or not stat-
ed (0); confounder adjustment−additional adjustment for 
more than 2 confounders (2), adjustment for 2 con-
founders (1), no adjustment or not stated (0). A total score 
of 5 to 8 was considered high quality and 1 to 4 was con-
sidered low quality. All analyses were performed using 
Comprehensive Meta-Analysis software, version 3 (Biostat, 
Englewood, NJ, USA).
The search process was summarized in a PRISMA flow di-
agram (Fig. 1) and our analysis included six studies (137,421 
subjects exposed to 5ARI and 568,469 control subjects), 
and their characteristics are summarized in Table 11,2,4-7. 
All studies presented data from male populations only. 
The three RCTs included finasteride 5 mg only1,2,7, the two 
case-control studies included finasteride 5 mg or dutas-
teride5,6, and the single cohort study included finasteride 
(dosage not mentioned) or dutasteride4. While some re-
searchers planned to include finasteride 1 mg, no study 
subjects were prescribed the medicine at this dose5; other 
researchers purposely excluded finasteride 1 mg because 
of its different indication and lower dose6. Although the 
cohort study did not clarify dosage in the methodology, 
the authors mentioned that prescriptions for 5ARIs used 
for the treatment of LUTS were extracted from a drug reg-
ister4. The included studies were too heterogeneous to 
pool for a meta-analysis and only systematic review was 
done. Three RCTs reported number of breast cancer pa-
tients in 5ARI-exposed and non-exposed groups, and 
crude relative risk was calculated. The RCTs demonstrated 
variable risks, but the risks were not significant as 95% 
confidence interval contained 1. The rest two case-control 
and one cohort studies also revealed insignificant adjusted 
risk variables. 
Breast cancer in men is rare with incidence in general 
population of 1/100,000 man-years. Its risk factors include 
breast carcinoma history among female relatives, BRCA1 
or 2 mutations, Klinefelter syndrome, altered estrogen to 
testosterone balance, obesity, testicular diseases, and pros-
tate cancer8. Association of male breast cancer and 5ARI 

use had been mostly investigated focusing on sex hormo-
nal imbalance, because 5ARI inhibits the conversion of 
testosterone to dihydrotestosterone and decreases androgen 
activity. Previous studies have suggested that 5ARI therapy 
increases estrogen levels because estrogen is partly pro-
duced by the conversion of testosterone to estradiol and 
subsequently increases breast cancer risk, in the same 
manner that Klinefelter syndrome patients with increased 
estrogen-to-testosterone ratios are more likely to develop 
breast cancer8,9. This speculation is supported by 50 glob-
al case reports of male breast cancer in BPH patients who 
received 5ARI treatment8. Consequently, 5ARI product la-
beling has been updated to include breast cancer case 
reports. 
However, in the present comprehensive search, we could 
not find evidence that 5ARIs increase breast cancer in 
male populations. Our finding is supported by studies in 
which 5ARIs did not increase estrogen10, contrary to the 
previous hypothesis8,9. Amory et al.10 reported that both 
dutasteride and finasteride 5 mg transiently increased tes-
tosterone after 2 months of treatment but did not alter es-
tradiol levels over a year of treatment in healthy men. In 
accordance with these findings, Robinson et al.4 hypothe-
sized that 5ARI had no effect on breast cancer risk but that 
BPH itself may be implicated. 
Our study has certain strengths that we performed a broad 
search without language restriction using multiple data-
bases, with a manual review and the inclusion of addi-
tional articles1,2,7. However, our study also has limitations. 
The analysis included only a small number of studies, 
some of which were of low quality. This low number may 
be partly attributable to the rarity of male breast cancer, 
which makes it a difficult disease to study. Additionally, 
the selected studies addressed the effect of finasteride 5mg 
or dutasteride for BPH or LUTS, but none included finas-
teride 1 mg for AGA. However, it can present useful in-
formation to dermatologists, because they often prescribe 
dutasteride for AGA. 
We did not find evidence of increased breast cancer risk 
in male populations exposed to 5ARI. However, large-scale 
studies of high quality are required to confirm these 
findings. Further studies on the effects of 5ARI on the en-
docrine milieu will also promote understanding of breast 
cancer risk in 5ARI-exposed male populations. 
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