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OVERVIEW

The 5-alpha reductase inhibitors are a family of agents used to treat benign prostatic hypertrophy. They act by
inhibiting the steroid 5-alpha reductase which catalyzes the conversion of testosterone to dihydrotestosterone.
Dihydrotestosterone is an important prostatic growth factor and its inhibition causes gradual shrinkage of
prostate. Both of the available agents lower serum concentrations of dihydrotestosterone without affecting serum
testosterone and usually with minimal antiandrogenic effects.

The 5-alpha reductase inhibitors in clinical use in the United States include two agents of similar chemical
structure (azasteroids) and activity: finasteride (Proscar: 1992) and dutasteride (Avodart: 2001). Both agents
cause a reduction in the size of the prostate, improve urinary flow and suppress prostate-specific antigen (PSA)
levels. Both finasteride and dutasteride are associated with a low rate (<1%) of serum enzyme elevations during
chronic therapy, which are usually mild-to-moderate in severity, self-limited in course, and rarely require dose
modification or discontinuation. Neither of the 5-alpha reductase inhibitors in current use has been linked to
clinically apparent acute liver injury.

The 5-alpha reductase inhibitors used for benign prostatic hypertrophy are discussed individually, with
references on their hepatotoxicity given together at the end of this introductory section.

Drug Class: Benign Prostatic Hypertrophy Agents, 5-Alpha Reductase Inhibitors

o Dutasteride
o Finasteride

CHEMICAL FORMULAS AND STRUCTURES

DRUG  CAS REGISTRY NUMBER MOLECULAR FORMULA STRUCTURE

Dutasteride 164656-23-9 C27-H30-F6-N2-02



https://www.ncbi.nlm.nih.gov/books/n/livertox/BPHAgents/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Dutasteride/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Finasteride/
https://pubchem.ncbi.nlm.nih.gov/substance/135109202
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Table continued from previous page.

Finasteride 98319-26-7 C23-H36-N2-02
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(Expert review of hepatotoxicity published in 1999; the 5-alpha reductase inhibitors are not discussed).
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and rash [0.5% vs 0.1%]; no mention of hepatotoxicity or ALT elevations).
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(Controlled trial of finasteride vs placebo in 3270 men treated for 2 years; side effects of finasteride were similar to
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Dutasteride (Avodart) for benign prostatic hyperplasia. Med Lett Drugs Ther 2002; 44: 109-10. PubMed PMID:
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https://pubchem.ncbi.nlm.nih.gov/substance/135016317
https://www.ncbi.nlm.nih.gov/pubmed/1380630
https://www.ncbi.nlm.nih.gov/pubmed/9475762
https://www.ncbi.nlm.nih.gov/pubmed/9610579
https://www.ncbi.nlm.nih.gov/pubmed/12500154
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either dutasteride or finasteride).

De Nunzio C, Miano R, Trucchi A, Finazzi Agro Tubaro A. Finasteride for prostatic disease: an updated and
comprehensive review. Expert Opin Drug Metab Toxicol 2008; 4: 1561-8. PubMed PMID: 19040331.
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Keam SJ, Scott LJ. Dutasteride: a review of its use in the management of prostate disorders. Drugs 2008; 68:
463-85. PubMed PMID: 18318566.

(Review of chemistry, pharmacology, clinical efficacy and safety of dutasteride; "Clinical laboratory measurements
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Reuben A, Koch DG, Lee WM; Acute Liver Failure Study Group. Drug-induced acute liver failure: results of a
U.S. multicenter, prospective study. Hepatology 2010; 52: 2065-76. PubMed PMID: 20949552.
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attributed to drug induced liver injury, but none were attributed to dutasteride, finasteride or an agent used as
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Mella JM, Perret MC, Manzotti M, Catalano HN, Guyatt G. Efficacy and safety of finasteride therapy for
androgenetic alopecia: a systematic review. Arch Dermatol 2010; 146: 1141-50. PubMed PMID: 20956649.
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https://www.ncbi.nlm.nih.gov/pubmed/12350480
https://www.ncbi.nlm.nih.gov/pubmed/15102575
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https://www.ncbi.nlm.nih.gov/pubmed/17379044
https://www.ncbi.nlm.nih.gov/pubmed/18955056
https://www.ncbi.nlm.nih.gov/pubmed/19040331
https://www.ncbi.nlm.nih.gov/pubmed/18318566
https://www.ncbi.nlm.nih.gov/pubmed/20949552
https://www.ncbi.nlm.nih.gov/pubmed/20956649
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adverse events, ALT elevations or hepatotoxicity).

Nickel JC, Gilling P, Tammela TL, Morrill B, Wilson TH, Rittmaster RS. Comparison of dutasteride and
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(Among 378 men with benign prostatic hyperplasia treated with dutasteride or finasteride for up to 5 years, side
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Park T, Choi JY. Efficacy and safety of dutasteride for the treatment of symptomatic benign prostatic hyperplasia
(BPH): a systematic review and meta-analysis. World ] Urol 2014; 32: 1093-105. PubMed PMID: 24500194.
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were attributed to dutasteride or finasteride).

Yuan JQ, Mao C, Wong SY, Yang ZY, Fu XH, Dai XY, Tang JL. Comparative effectiveness and safety of
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network meta-analysis. Medicine (Baltimore) 2015; 94: €974. PubMed PMID: 26166130.

(In a metaanalysis of efficacy and safety of single agents, including finasteride and dutasteride, for relief of
symptoms of benign prostatic hypertrophy, the authors conclude that "drug therapies were typically safe”; no
mention of ALT elevations or hepatotoxicity).

Hirshburg JM, Kelsey PA, Therrien CA, Gavino AC, Reichenberg JS. Adverse effects and safety of 5-alpha
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(Systematic review of side effects of dutasteride and finasteride focusing on prostate cancer, psychiatric symptoms
and sexual health in both men and women; no mention of ALT elevations or hepatotoxicity).

Tsunemi Y, Irisawa R, Yoshiie H, Brotherton B, Ito H, Tsuboi R, Kawashima M, Manyak M; ARI114264 Study
Group. Long-term safety and efficacy of dutasteride in the treatment of male patients with androgenetic
alopecia. ] Dermatol 2016; 43: 1051-8. PubMed PMID: 26893187.

(Among 120 patients with alopecia treated with dutasteride for up to 1 year, adverse events inlcuded erectile
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frequency, severity and outcome were not reported).


https://www.ncbi.nlm.nih.gov/pubmed/26893187
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