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IMPORTANCE Two meta-analyses conclude that finasteride treatment of androgenic alopecia
(AGA) is safe but do not assess quality of safety reporting.

OBJECTIVE To assess safety reporting for clinical trial reports of finasteride for AGA.

DATA SOURCES MEDLINE, ClinicalTrials.gov, and a clinical data repository for an academic
medical center.

STUDY SELECTION Published clinical trial reports for finasteride treatment of AGA.

DATA EXTRACTION AND SYNTHESIS For each trial, we assessed quality of adverse event
reporting, extracted the number and type of adverse events in treatment and placebo
groups, and assessed duration of safety evaluation and adequacy of blinding. Two observers
independently extracted the data; differences were resolved by consensus. We assessed
generalizability in a large cohort of men prescribed finasteride, 1.25 mg/d or less, by assessing
for eligibility in the finasteride-AGA pivotal trials.

MAIN OUTCOMES AND MEASURES Quality was assessed as adequate, partially adequate,
inadequate, or no events reported. We used funnel plots of the hazard ratio to assess bias.

RESULTS Of 34 clinical trials, none had adequate safety reporting, 19 were partially adequate,
12 were inadequate, and 3 reported no adverse events. Funnel plots were asymmetric with a
bias toward lower odds ratio for sexual adverse effects, suggesting systematic
underdetection. No reports assessed adequacy of blinding, 18 (53%) disclosed conflicts of
interest, and 19 (56%) received funding from the manufacturer. Duration of drug safety
evaluation was 1 year or less for 26 of 34 trials (76%). Of 5704 men in the clinical data
repository who were treated for AGA with finasteride, 1.25 mg/d or less, for AGA, only 31%
met inclusion criteria for the pivotal trials referenced in the manufacturer’s full prescribing
information and 33% took finasteride for more than 1 year.

CONCLUSIONS AND RELEVANCE Available toxicity information from clinical trials of finasteride
in men with AGA is very limited, is of poor quality, and seems to be systematically biased. In a
cohort of men prescribed finasteride for routine treatment of AGA, most would have been
excluded from the pivotal studies that supported US Food and Drug Administration approval
for AGA. Published reports of clinical trials provide insufficient information to establish the
safety profile for finasteride in the treatment of AGA.
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A ndrogenic alopecia (AGA) is characterized by vertex bald-
ing of the scalp and recession of the temporal hairline
due to 5α-dihydrotestosterone (5α-DHT)–dependent

miniaturization of hair follicles. About 70% of men develop AGA.
Some men with AGA experience adverse psychosocial effects
and reduced quality of life, particularly those with early age at
onset.1 The development of finasteride for clinical use was
prompted by the observation that male pseudohermaphro-
dites do not develop prostatic hyperplasia or AGA.2 Male pseu-
dohermaphrodites have a mutation of the gene encoding 5α-
reductase 2, a global defect in C19 and C21 5α-metabolism,3,4

impaired conversion of testosterone to 5α-DHT, and a reduced
5α-DHT:testosterone ratio—with varying degrees of genital am-
biguity at birth.2,5 Pseudohermaphrodites are often raised as girls
but unexpectedly virilize at puberty, with partial masculiniza-
tion of external genitalia.2 Finasteride is a 5α-reductase inhibi-
tor that reduces serum 5α-DHT by 70% at doses of either 1 mg
or 5 mg,6,7 inducing a sex steroid profile “strikingly similar to
that of pseudohermaphrodites.”8(p777) Implicit in the use of
finasteride is the assumption that inhibiting formation of 5α-
DHT will not interfere with maintenance of the structure or func-
tion of male reproductive organs, despite the expression of 5α-
reductase 2 in these organs9 and despite the overexpression of
nuclear androgen receptor in men with persistent sexual dys-
function after discontinuation of finasteride.10

One meta-analysis of controlled trials of finasteride for AGA
found “no significant difference between active treatment and
placebo for the outcome global sexual disturbance”11(p160) and
asserted that “controlled–clinical trial data shows a low inci-
dence of sexual side effects that resolve on treatment.”11(p160)

A second meta-analysis found that, “the only adverse
effect that was significantly more frequent with finasteride
therapy in comparison to placebo treatment was erectile
dysfunction”12(p1149) and that only “1 of every 80 patients
treated will experience erectile dysfunction.”12(p1149) Neither
analysis assesses the quality of adverse event reporting nor
evaluates generalizability to clinical practice. Recent reports
describe that impotence, loss of libido,13,14 low androgen lev-
els, and severe oligospermia15 may persist long after discon-
tinuation of finasteride at a dosage of 1.25 mg/d or less. Yet, a
medical literature review of the use of finasteride for AGA con-
cludes that finasteride is safe for AGA and notes that “perma-
nent sexual adverse events have yet to be established in higher
quality studies, such as randomized controlled trials.”16(p493)

Although clinical trial reports are generally considered the best
source of information about the efficacy and safety of drug
therapy, a recent meta-analysis found that 35% of published
reanalyses of clinical trial data made conclusions that were
different from those in the original published report.17

Accordingly, we evaluated the quality and relevance of ad-
verse event reporting for published clinical trials of finaste-
ride for AGA.

Methods
We searched Medline for reports of clinical trials of oral finas-
teride for treatment of AGA in men using the keywords “alo-

pecia,” “androgenic alopecia,” “5α–reductase inhibitor,” “fin-
asteride,” and “Propecia,” identified 353 items, and manually
assessed each item for content, relevance, and duplication,
yielding 34 unique clinical trial reports.6,7,18-49 We searched
ClinicalTrials.gov using the keyword “finasteride” and found
no nonduplicative reports. We evaluated each of the 34 re-
ports of finasteride AGA trials for study design, drug dosage,
sample size, average age, study duration, quality of adverse
event reporting, adequacy of blinding, treatment indication,
withdrawal rate, inclusion and exclusion criteria, conflicts of
interest, and funding source. We determined odds ratios for
sexual dysfunction, decreased libido, and impotence for those
studies with both a finasteride arm and a placebo arm for which
the requisite information was available. Two observers (I.A.
and T.K.) independently extracted the data; differences were
resolved by consensus.

We classified adequacy of blinding as “not applicable”
for studies with 1 arm, as “yes” for studies reporting assess-
ment of adequacy of blinding, and as “unknown” for those
not reporting assessment of adequacy of blinding. We
scored drug safety reporting for each report using the
adverse event reporting quality scale of Ioannidis and Lau50

as “adequate,” “partially adequate,” or “inadequate.”
Reports that explicitly stated that no adverse events had
occurred were scored as “none.” Trials were classified as
having adequate quality of adverse event reporting if they
used an explicit toxicity scale to grade adverse event sever-
ity and reported numbers and/or rates of occurrence for
each specific type of adverse event per study arm. Trials
were classified as having partially adequate quality of
adverse event reporting if they failed to distinguish reports
of severe toxicity from reports of moderate toxicity or oth-
erwise did not meet criteria for the adequate or inadequate
categories. Trials were classified as having inadequate qual-
ity of adverse event reporting if they did not enumerate spe-
cific types of adverse events, provided only generic state-
ments, or omitted comment entirely.

To assess generalizability, we evaluated eligibility for the
3 manufacturer-sponsored trials26,27,32 referenced in the Clini-
cal Studies section of the full prescribing information for fin-
asteride, 1 mg, using as our data source the Northwestern Uni-
versity Enterprise Data Warehouse, a clinical data repository
of ambulatory and hospitalized patients, providing labora-
tory data and diagnosis codes from 1992 through 2013 and com-
prehensive electronic medical record data from January 2001
through September 2013. We applied a 1.25-mg dose thresh-
old because tablet splitting of the 5-mg dose was widely used
as a cost-saving measure. We identified all International Clas-
sification of Diseases, Ninth Revision (ICD-9) codes for the co-
hort of men prescribed finasteride, 1.25 mg/d or less, in the clini-
cal data repository and identified 345 exclusionary ICD-9 codes
based on the exclusion criteria for the 3 trials26,27,32 refer-
enced in the full prescribing information for men younger than
42 years. Principal exclusion criteria included significant ab-
normalities on screening physical examination or laboratory
evaluation.26,27

The Northwestern University institutional review board
granted approval for conduct of this study.
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Table 1. Comprehensive List of Clinical Trials That Used Finasteride in Treatment of Men With Androgenic Alopeciaa

Source
Patients,
Total No.

Patients
Presc
Finasteride,
No.

Age,
Mean,
y

Duration,
wk

Dose,
mg Quality

Adequacy
Concealment

Withdrawal
Rate

COI,
Y/N/U Funding

Inclusion/Exclusion
Criteria

Gubelin-
Harcha
et al24

917 179 38 24 1 Part U 0.02 Y GSK Testosterone level
<250 ng/dL, unstable
liver disease

Sato and
Takeda44

3177 3177 37.5 182 1 Part NA 0.007 U U Unknown

Motofei
et al34

33 33 36.5 4 1 Part NA U N U Free of general disease,
patients with significant
comorbidities being
excluded

Rossi et al42 100 50 U 104 1 Inad U 0 N U Ages 20-40 y, in good
health; no significant
abnormalities on physical
exam

Olsen
et al36

424 286 45 104 1 Inad U U Y Merck No significant
abnormalities on screening
physical exam or lab eval

Rossi et al41 118 118 U 520 1 Part NA 0.04 N None Good physical and mental
health, no significant
abnormalities on screening
physical exam

Yamazaki
et al49

27 27 33.8 24 1 Inad NA U U U U

Duskova
et al23

12 12 28.8 52 1 Inad NA 0 U Govt
grant

U

Hajheydari
et al25

45 19 22.8 24 1 Part U 0.16 N Univ
grant

Complete physical and
psychological health

Kaufman
et al28

1553 645 33 52 1 Part U 0.012 Y Merck No significant
abnormalities on screening
physical exam or lab eval,
ages 18-41 y

Camacho
et al20

270 270 14-58 52 1 Inad NA U N U Patients with I/II HN were
not included in the study

D’Amico
and
Roehrborn21

355 285 40-60 48 1 Inad U 0.042 N Merck Ambulatory and in good
general physical and
mental health. No history
of thyroid disease,
abnormal LFTs, or any
condition that, in the
opinion of investigators,
might confound results

Olsen
et al35

416 70 36.4 24 5 Part U 0 Y GSK No significant health
problems

Rahimi-
Ardabili
et al40

128 128 25.8 8 1 Part NA 0 N U History of mood disorder
or any chronic diseaseb

Price et al38 66 15 22-40 192 1 Part U 0 Y Merck Good physical and mental
health

Ryu et al43 21 21 31.3 20 1 Inad NA U N Korean
govt
grant

Healthy, ages 23-52 y

Leavitt
et al31

79 40 40 52 1 Inad U 0.15 Y Merck Healthy, ages 20-45 y,
no clinically significant
abnormalities in the
medical history or on
screening physical

Kawashima
et al29

414 139 40 48 1 Part U U Y Banyu
Pharm

Good physical and mental
health; no history of or
ongoing thyroid disease or
presence of elevated LFTs

Arca et al18 65 40 27.5 52 1 Part U 0 U U Good healthc

Whiting
et al47

424 286 49.9 104 1 Part U 0.056 U U Patients excluded from
study if they had alopecia
due to causes other than
MPHL

Lin and
Chen33

34 34 28.8 24 1 None NA 0 U U No significant
abnormalities on screening
physical exam or lab eval

(continued)
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Results

Of 34 articles, none had adequate safety reporting, 19 (56%)
had partially adequate reporting, 12 (35%) had inadequate
safety reporting, and 3 (9%) reported that no adverse events
occurred (Table 1). Of 25 clinical trial reports with a control
arm, none reported on adequacy of blinding. The 34 publica-
tions reported data for 9751 unique human participants: 18
articles (53%) disclosed that authors had conflicts of interest,
19 articles (56%) reported funding by a pharmaceutical
manufacturer of finasteride, and 12 articles (35%) did not dis-

close a funding source; 26 trials (76%) had a study duration of
1 year or less. The median number of participants assigned to
a finasteride treatment arm was 68 (range, 8-3177 partici-
pants); 29 trials evaluated a finasteride dose of 1 mg, 2 studies
evaluated doses of both 1 and 5 mg, and 3 studies evaluated a
dose of 5 mg. The mean age of participants was 35.5 years
across all studies. Nonsexual adverse drug events were not
reported in 28 articles. One report40 specifically evaluated
depression, finding a clinically and statistically significant
increase in Beck Depression Inventory Scores after exposure
to finasteride, but did not adequately assess adverse effects
other than depression. Another 5 studies7,27,33,35,44 reported

Table 1. Comprehensive List of Clinical Trials That Used Finasteride in Treatment of Men With Androgenic Alopeciaa (continued)

Source
Patients,
Total No.

Patients
Presc
Finasteride,
No.

Age,
Mean,
y

Duration,
wk

Dose,
mg Quality

Adequacy
Concealment

Withdrawal
Rate

COI,
Y/N/U Funding

Inclusion/Exclusion
Criteria

Khandpur
et al30

100 31 24.86 52 1 Part U U U U No patients with HTN
(BP>140/90 mm Hg),
or history of cardiac, renal,
hepatic, endocrine, or
psychiatric disorder

Price et al39 66 66 33 48 1 Part U 0 Y Merck Good physical and mental
health, no significant
abnormalities on screening
physical exam or lab eval

Kaufman
et al26,d

1553 323 33 260 1 Part U 0.006 Y Merck No significant
abnormalities on screening,
physical exam or lab eval,
ages 18-41 y

Stough
et al45

18 9 38.6 52 1 None U 0 Y Merck No history of any
significant illness that may
confound the results of the
study

Van Neste
et al46

212 106 30.2 48 1 Inad U U Y Merck Good physical and mental
health, no significant
abnormalities on screening
physical exam or lab eval

Whiting
et al48

26 14 18-41 52 1 Inad U U Y Merck U

Roberts
et al7

466 117 30 24 1 and
5

Part U 0.034 Y Merck Healthy, ages 18-36 y

Drake et al6 249 37 36 6 1 and
5

Part U U Y Merck Good health, ages 18-50 y

Overstreet
et al37

181 91 30.3 48 1 Inad U 0 Y Merck Excellent general health
determined by medical
history, physical exam,
and screening lab testing

Leyden
et al32,d

326 166 33 52 1 Part U 0 Y Merck Good physical and mental
health, ages 18-40 y

Kaufman
et al27,d

1553 471 33 52 1 Part U 0.015 Y Merck No significant
abnormalities on screening
physical exam or lab eval

Brenner and
Matz19

28 28 53-76 104 5 None U U U U U

Dallob
et al22

17 8 30-55 4 5 Inad U U Y Merck Healthy, ages 30-55 y

Abbreviations: BP, blood pressure; COI, conflict of interest; eval, evaluation;
exam, examination; govt, government; GSK, GlaxoSmithKline; HN,
Hamilton-Norwood score; HTN, hypertension; inad, inadequate quality; lab,
laboratory; LFT, liver function test; MPHL, male pattern hair loss; N, no; NA, not
applicable; part, partially adequate; presc, prescribed; quality, quality of adverse
event reporting; U, unknown; univ, university; Y, yes.
a The total number of 9751 patients is less than that obtained by adding up the

study cohort sizes because some information is reported in multiple reports.
Also, some cohorts are assessed on multiple occasions. Kaufman et al,26-28

Olsen et al,36 and Whiting et al48 refer to the same clinical trial. Rossi et al42

is a follow-up of the same cohort as reported in Rossi et al.41 Similarly, Price et
al38 is a follow-up of Price et al.39

b Especially diseases associated with behavioral changes (eg, diabetes mellitus,
hypothyroidism and asthma) were excluded from the study, as were using
other medications at the beginning of treatment.

c Cardiac, psychiatric, or scalp disease were excluded if patient was prescribed
any systemic drug, egsteroids, antihypertensive drug, or β-blockers.

d Clinical trials referenced in manufacturer’s full prescribing information.

Adverse Event Reporting in Clinical Trials of Finasteride for Alopecia Original Investigation Research

jamadermatology.com (Reprinted) JAMA Dermatology June 2015 Volume 151, Number 6 603

Copyright 2015 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023



Copyright 2015 American Medical Association. All rights reserved.

nonsexual adverse drug events, including increased body
hair, gynecomastia, elevated liver function tests, elevated
cholesterol levels, and mood disorder.

Sufficient information was available to calculate an odds
ratio of sexual dysfunction for 7 studies7,26,29,32,37,46,47 (21%),
of decreased libido for 12 studies* (35%), and of impotence for
7 studies7,24,26,27,32,35,47 (24%). The Figure shows funnel plots
of odds ratios vs sample size of the finasteride arm for these
outcomes. All 3 funnel plots are asymmetric with a bias to-
ward lower odds ratios, suggesting possible underdetection
or underreporting of sexual adverse effects in these trials,
perhaps owing to publication bias. Alternatively, the larger clini-
cal trials may have differed systematically from the others.

Of the 5704 men in the clinical data set who were pre-
scribed finasteride at doses of 1.25 mg or less daily, 69% would
have been excluded from the clinical trials that supported the
new drug application for finasteride, 1 mg (Table 2). Also, while
26 of the 34 clinical trials had a study duration of 1 year or less,
33% of the men in the clinical data repository had more than 1
year of exposure to finasteride, and 12% had more than 3 years
of exposure to finasteride.

Discussion
Of 34 studies, none met the criteria of Ioannidis and Lau50 for
adequate safety reporting. Most provided no description of the*References 6, 7, 18, 24, 26, 27, 29, 31, 32, 35, 39, 47

Figure. Funnel Plots of Sexual Adverse Drug Events for Finasteride to Placebo Ratio in Controlled Clinical Trials
of Finasteride for Androgenic Alopecia
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Funnel plots of odds ratio (OR)
(horizontal axis) vs sample size
(vertical axis) for all unique
evaluations for those studies that
either explicitly reported an OR or
that provided enough information to
calculate ORs. A, Sexual dysfunction.
B, Impotence. C, Libido. See Results
section.
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duration or severity of signs or symptoms of sexual dysfunc-
tion and failed to distinguish between mild, reversible sexual
dysfunction and severe, permanent sexual dysfunction. Also,
given that some participants randomized to finasteride would
likely have noticed cessation or reversal of balding and that ad-
verse event assessments were based on participant reports, the
lack of assessment of adequacy of blinding is a serious flaw in
the reporting of these 34 clinical trials. Furthermore, lack of
generalizability represents another serious limitation of the
available clinical trial data because analysis of a large cohort
of men actually taking finasteride at doses of 1.25 mg/d or less
per routine care showed that 69% of such men met exclusion
criteria for the 3 clinical trials that supported FDA approval of
finasteride, 1 mg daily, for AGA.

Conclusions
Clinical trials provide the “…best (and only) opportunity for
assessing the frequency and severity of common side effects
from a new medication in a controlled setting.”50(p442) This op-
portunity to identify and characterize drug toxicity may be lost
when investigators do not use validated, effective methods for
detecting adverse events, grading their severity, and evaluat-
ing causality. Remarkably, the sole study40 that used vali-
dated methods to assess depression in men found a strong as-
sociation between finasteride exposure and depression, while
only 1 of the remaining 33 trials reports “mood disorder” as an
adverse event and determined this to be not significant. Cli-

nicians depend on clinical trial reports as the definitive source
of information on drug toxicity. One might reasonably expect
that 34 studies and 2 meta-analyses would be adequate to es-
tablish the rate of finasteride adverse effects in AGA, yet this
does not seem to be the case.
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