BJD

SYSTEMATIC REVIEW British Journal of Dermatology

Evidence-based treatments for female pattern hair loss:
a summary of a Cochrane systematic review

E.J. van Zuuren," Z. Fedorowicz® and B. Carter?

1Department of Dermatology, B1-Q, Leiden University Medical Centre, PO Box 9600, 2300 RC Leiden, the Netherlands
tykcc (Bahrain Branch), College of Medicine, AMA International University of Bahrain, Awali, Bahrain
3North Wales Centre for Primary Care Research, Bangor University, Wrexham, UK.

Summary

Correspondence

Esther J. van Zuuren.

Female pattern hair loss (FPHL) or androgenic alopecia is the most common type

of hair loss affecting women with reduced hair density and can have a serious

Eemail: e van_ruuren@lume.nl psychological impact. It is characterized by progressive replacement of slow
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2011). Randomized controlled trials in women with FPHL were identified.
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should be consulted for the most recent version of 142-2-43). There was no difference between the number of adverse events

this review. experienced in the twice daily minoxidil and the placebo intervention groups,

except for a reported increase with minoxidil 5% twice daily. Single studies
DOI 10.1111/].1365-2133.2012.11166.x accounted for most of the other comparisons, which were assessed as either hav-
ing high risk of bias and/or they did not address the prespecified outcomes for
this review and provided limited evidence of either the effectiveness or safety of
these interventions. Further well-designed, adequately powered randomized con-

trolled trials investigating other treatment options are still required.
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Female pattern hair loss (FPHL) is an increasingly common
clinical problem in women,' > with over 21 million affected
in the US.A. alone.* As its androgen-dependent nature has
not been clearly established, it has been proposed that in
women, the widely used term ‘androgenic alopecia’ should be
replaced by ‘FPHL’.**®

follicular miniaturization and the accompanying conversion of

FPHL is characterized by progressive

terminal follicles into vellus-like follicles.” The anagen phase
of these vellus hair follicles is briefer and leads to production
of shorter and finer hairs.®® Hair shedding can vary in inten-
sity over time, from individual to individual, and the onset of
the loss of terminal hairs may precede menarche or may occur
as late as the sixth decade of life.”* Women who present with
a reduction in hair density may also frequently exhibit thin-
ning and widening of the area of hair loss on the central part
of the scalp, which when it includes a breach of the frontal
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hairline is described as having a ‘Christmas tree’ pattern.
The frontal hairline may or may not be preserved; however,
as with male pattern hair loss the degree of bitemporal reces-
sion does not necessarily correlate with the presence or sever-

6,12 . .
The clinical evaluation

ity of mid-frontal scalp hair loss.
and definition of the pattern of FPHL has traditionally relied
on the Ludwig (three-point) classification;'® however, a five-
point grading scale has recently been introduced.®'*

This is a summary of a Cochrane systematic review that was
conducted to examine the different management options and

determine the most effective strategy in the treatment of FPHL."®
Materials and methods

We performed a systematic review of randomized controlled
trials (RCTs) according to a prespecified protocol.'®
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Search strategies

We searched for relevant studies in 12 electronic databases
and trial registers (Table 1) up to October 2011. We scanned
the bibliographies of included studies, published reviews and
articles that had cited the included studies. Attempts were
made to locate unpublished and ongoing trials through corres-
pondence with authors. No language restrictions were
imposed and several studies were translated. Two review
authors (E.J.v.Z. and Z.F.) independently assessed the titles and
abstracts for eligible RCTs.

Inclusion criteria

RCTs that compared any type of intervention used to treat
FPHL, either as a stand-alone or in combination, vs. placebo
or active treatment. Studies investigating women with in-
creased circulating androgens, whether physiological, due to
polycystic ovary syndrome, or other causes were included, but
we excluded studies on women with androgen-producing

adrenal or ovarian tumours.

Outcome measures

Our three primary outcomes were: (i) the proportion of partic-
ipants with self-rated clinically significant hair regrowth at the
end of the study; (ii) change in ‘quality of life’ using any vali-
dated generic or disease-specific instrument, e.g. Women's
Androgenetic Alopecia Quality of Life Questionnaire'® and (iii)
adverse effects: safety and tolerability and any reported adverse
events. Secondary outcomes were: the proportion of partici-
pants with investigator-rated clinically significant hair regrowth
at the end of the study; the mean change in total hair count
from baseline to the end of the study; degree of hair shedding

Table 1 Electronic databases and trial registers searched

Electronic databases
The Cochrane Skin Group Specialised Register
The Cochrane Central Register of Controlled Clinical
Trials in The Cochrane Library
MEDLINE
EMBASE
LILACS
PsycINFO
AMED
Trial registers
The metaRegister of Controlled Trials
http://www.controlled-trials.com
The U.S. National Institutes of Health Ongoing Trials
Register http://www.clinicaltrials.gov
The Australian and New Zealand Clinical Trials Registry
http://www.anzctr.org.au
The World Health Organization International Clinical Trials
Registry platform http://www.who.int/trialsearch
The Ongoing Skin Trials Register
http://www.nottingham ac.uk/ongoingskintrials

from baseline to the end of the study; cosmetic appearance of
the hair or participant satisfaction; and change in quality (or
pattern) of hair regrowth (thickness and density).

Data extraction and synthesis

Study details and data were extracted and summarized using a
structured data extraction form and disagreements were
resolved by discussion. The review authors (E.J.v.Z. and Z.F.)
independently assessed risk of bias in the included studies
using the Cochrane Collaboration’s domain-based evaluation
tool as described in Chapter 8, Section 85, in the Cochrane
Handbook for Systematic Reviews of Interventions.'” We presented con-
tinuous outcomes where possible on the original scale as
reported in each individual study. Dichotomous outcomes
were presented as relative risk ratios. All outcomes were
reported with their associated 95% confidence intervals. A
meta-analysis was only carried out if there was an adequate
number of studies (n 2 3) investigating similar interventions
and reporting data that exhibited no worse than moderate
heterogeneity.'® A fixed-effects model was used to pool the
data, and a random-effects model was fitted as part of a sensi-
tivity analysis to assess the degree of heterogeneity. We
assessed clinical heterogeneity by examining the characteristics
of the studies, the similarity between the types of participants,
and the interventions. The degree of heterogeneity between
the studies was assessed using the I” statistic. We reported het-
erogeneity as important if it was at least moderate to substan-
tial (I* > 60%)."7 If the heterogeneity could be explained by
clinical reasoning and a coherent argument could be made for
combining the studies these were entered into a meta-analysis
whereas if the heterogeneity could not be adequately
explained the data were not pooled.

Results

Description of the included studies

Results of the literature search are shown in Figure 1. Of the
334 references retrieved from the searches, only 22 studies
met our inclusion criteria (see Table 2). A wide range of
interventions was evaluated; 10 studies investigated minoxi-

dil,"**® and four finasteride.”’ ** Two studies included

. 27,30
cyproterone acetate 1n one treatment arm,

3031 A further 10 studies addressed other

and two
included flutamide.
interventions: alfatradiol,’® 0-5% octyl nicotinate and 5:0%
myristyl nicotinate,®® topical melatonin-alcohol = solution,**
topical fulvestrant solution,*® an oral combination product of
millet seed extract, L-cystine and calcium patntothenate,36 oes-

*% 0:75% adenosine

trogen ointment,>’ systemic oestrogens,
lotion,*” the application of a pulsed electrostatic field,*® and
spironolactone.®’ Several of the trials compared and evaluated
a number of these interventions. The treatment period ranged
between 6 and 12 months. A majority of the studies included
participant-assessed, in addition to investigator-assessed out-

comes; however, only 11 of them evaluated ‘hair regrowth’, a
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Fig 1. Search results.

primary outcome for this review.?? 22393249 Oply one
study addressed the effectiveness of interventions on quality of
life,”> while a large proportion of the trials assessed treat-
ment-associated adverse events. The secondary outcomes were
assessed in several of the studies, but the methods of measure-
ment and the timing of the assessments were not uniform
across these studies. Furthermore, some of the different meth-
ods used to measure hair growth (e.g. phototrichograms,
global photography) often lacked validation.

Risk of bias of included studies

We assessed the studies for risk of bias and have reported the
judgements for the individual domains in the ‘risk of bias
table’ (see Fig. 2).

The overall risk of bias was also assessed for each study and
12 were categorized as ‘high risk of bias’ (plausible bias that
seriously weakens confidence in the results) because one or
more domain received a judgement of ‘high risk’.'"”
23,26,27,29,30,32,33.38 The remaining 10 studies were rated as

‘unclear risk of bias’ (plausible bias that raises some doubt
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about the result) because one or more criteria were assessed
as unclear. Some of these assessments were based on the inad-
equate reporting of the criteria that are a prerequisite in the
evaluation of methodological rigour, in terms of trial design
and conduct. Concealment of the allocation sequence and
blinding are key domains in the assessment of risk of bias*'
and a number of the studies in this review provided insuffi-
cient detail to enable accurate judgements. Protocol deviation,
losses to follow-up with incomplete data, and subsequent per-
protocol analyses were other important sources of potential
bias in a number of the included studies.

Effects of interventions

See Table 3 for a summary of the key results.

Topical minoxidil

Ten studies reported data on the effectiveness of topical
minoxidil.'””~*® The effectiveness and safety of minoxidil vs.
placebo®! 2628
table (see Table 4).*> Neither of the two studies that com-

pared the 2% and the 5% concentration reported any signifi-

are presented in a GRADE summary of findings

cant difference in effectiveness between either of the two

. 112023 23
concentrations of minoxidil. """ 1.

In the study of Lucky et a
minoxidil 2% twice a day was compared with minoxidil 5%
twice a day and more side-effects were reported with the
higher concentration. However, in the other study minoxidil
2% twice a day was compared with minoxidil 5% only once a
day resulting in a similar rate of adverse events.”® Data from
two studies assessed as high risk of bias indicated that minoxi-
dil was more effective than alfatradiol, and minoxidil com-
bined with oral contraceptives was more effective than

) . e 19,27
cyproterone acetate combined with oral contraceptives.

Other treatment options

Some studies did not address our primary or secondary out-

and were not included in our

31,34,36,38

comes, systematic

review. Other studies provided limited data, and in
view of this paucity of data no firm conclusions can be drawn.
Octyl nicotinate (0:5%) and myristyl nicotinate (5%) might
be more effective than placebo.** Based on the individual
studies, treatment with fulvestrant,>® adenosine,®’ pulsed elec-
trostatic field*® and estradiol valerate topical ointment’’
appeared to be ineffective. The investigators in one study
reported that flutamide at a dose of 250 mg daily provided a
modest improvement in FPHL after 1 year, whereas cyproter-
one acetate and finasteride were not considered to be effec-
tive.’® Data from two studies provided no evidence to indicate

that finasteride was more effective than placebo.””*?

Discussion

Twenty-two studies which examined 2349 participants were
included. One of our key patient-preferred outcomes, ‘quality
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Fig 2. Risk of bias summary: review authors’ judgements about each
risk of bias item for each included study. +, ‘low risk of bias’; ?,

‘unclear risk of bias’; —, ‘high risk of bias’.

of life’, was assessed in only one of the studies.”® The major-
ity of studies focused on change in total (nonvellus) hair
count which although this may provide a quantifiable, objec-
tive and more readily intelligible outcome, is considered to be
physician preferred rather than an outcome addressing
patients’ preferences.

FPHL can be distressing and is known to have an impact on
quality of life, and thus the importance of assessing the effec-
tiveness of interventions targeted at improving this key out-

come should not be underestimated.** Pooling of data was

only feasible for a few of the outcomes and was confined to
those that evaluated the effectiveness of minoxidil compared
with placebo (see Table 4).

Based on the findings of this review the only intervention
that appeared to demonstrate a measure of effectiveness was
minoxidil. The 2% concentration illustrated a good safety pro-
file, and more undesirable side-effects, such as hypertrichosis
and increased hair growth on other areas than the scalp, were
associated with the 5% concentration used twice a day,23 but

20
However,

not with minoxidil 5% used only once a day.
doses in excess of 60 mg a day may lead to an increase in the
number of adverse effects and with application of minoxidil
5% twice a day (100 mg) that threshold is substantially
exceeded.

Most interventions were evaluated in single studies, and
none of the studies addressed more than a very limited num-
ber of our outcomes, illustrating a lack in the overall com-
pleteness of the evidence. Several ongoing studies were
identified which may eventually help to fill in some of the
gaps in the evidence for the other interventions, e.g. spirono-
lactone and finasteride.'®

Although study design in the included studies appeared to
have been at best adequate, our study-level assessments of the
risk of bias for a number of the domains in several of these
studies revealed some of the limitations in their implementa-
tion (see Fig. 2). There was considerable variation in how
well the studies were reported, and in particular the methods
used to generate the sequence, to conceal the allocation, and
the measures taken to blind investigators and participants.
These factors, compounded with unsuccessful attempts to con-
tact many of the investigators for additional information, cre-
ated difficulties in making accurate assessments of the risk of
bias in almost half of the included studies. In many instances,
the key outcomes that were assessed in the included studies
provided limited data, much of which could not be pooled
except for minoxidil, and, consequently, did not allow any
wider assessment or comparison of the effects of the interven-
tions across the studies. The quality of data reporting in the
included studies was very variable across the studies, and, in
several it was unclear to what extent the impact of industry
sponsorship may have had on the direction and completeness
of the results. Unfortunately, previous studies which examined
spironolactone, cyproterone acetate, finasteride and flutamide
were generally nonrandomized controlled trials and were
therefore not included in our Cochrane review.

Patient-relevant primary outcomes are a prerequisite for
informing evidence-based decision making, but the impor-
tance of patient-reported outcomes and specifically those used
in evaluating the impact of interventions on quality of life,
and which are of direct relevance to patients, appears to have
been underestimated by the investigators in the majority of
the included studies.

The more recently published ‘Evidence-based (S3) guideline
for the treatment of androgenetic alopecia in women and
men’ was commissioned by the European Dermatology Forum
to evaluate the ‘efficacy of the currently available therapeutic
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options’.** Although its development relied heavily on a for-
mal consensus process negotiated between members of the
guideline group and was therefore deemed reasonably trans-
parent, we are in disagreement over the robustness of the
methodological approach used in its development. Lack of
clarity in the process and ultimately its reproducibility was
illustrated by the incomplete reporting of some of the impor-
tant steps taken in: study assessment; handling of missing trial
data; analysis and interpretation of results; and summary of
the adverse events.

We recognize an important area of discord with the method
of grading of evidence for this guideline, which was based on
study design and ‘summarised in a level of evidence’ and com-
bined study design with a quality measure described by the
developers as ‘mainly consistent results’. However, these consis-
tencies or inconsistencies, or indeed how they were defined or
assessed in the individual studies, were unreported. It remains
unclear if these referred to factors which were a potential source
of bias and, as distinct from this systematic review, no risk of
bias assessments were undertaken and nothing was reported by
the guideline developers. In making their study level assess-
ments of evidence, the S3 guideline developers did not appear
to have taken into consideration the conceptual differences
between methodological quality and reporting quality. Thus the
‘level of evidence’ in the guideline was based on the methodo-
logical quality of the individual trial as reported, with no clear
indication if the developers had attempted to contact investiga-
tors to clarify missing trial details and data, which would have
enabled more robust and exhaustive assessments of risk of bias
to be carried out. The strength of clinical recommendations in
this S3 guideline was based on the level of evidence and several
other factors, none of which was clearly defined nor appeared
to correspond to the widely recognized GRADE approach to
developing and presenting recommendations for management
of paltients.45 In contrast, we used this method in this review to
examine and categorize the quality level of a body of evidence
and thus indicate our confidence in the effect estimate for
minoxidil in particular (see Table 4).

Therefore, while we concur with the general conclusions
reached in this S3 guideline in terms of direction of treatment
effect, we express a level of disagreement with the order of
magnitude as reported, and specifically where it underpins the
clinical recommendations for minoxidil.

In conclusion, from this Cochrane review, evidence of treat-
ment effect could only be demonstrated for minoxidil. Minoxi-
dil 2% topical solution twice daily appears to be effective and
safe, and the minoxidil 5% concentration used once daily may
be as effective as the 2% used twice daily, a factor which is likely
to result in improved compliance. In view of these findings fur-
ther research is required, and in particular on direct compari-
sons of minoxidil 5% applied once a day vs. minoxidil 2% twice
daily. However, it should be noted that the higher concentration
(5%) is only registered for therapeutic management of FPHL in
a small number of countries. It is widely perceived that minoxi-
dil 2% is more effective than the 1% concentration and this is
reflected in the fact that the 2% concentration is most frequently

registered worldwide for FPHL. However, the results from one
study included in this review indicate that the 2% does not
appear any more effective than the 1%, and is associated with a
greater number of adverse events.

There is an urgent need for high-quality, well-designed,
and rigorously reported studies of other widely used treat-
ments such as spironolactone, finasteride, cyproterone acetate,
and laser comb therapy.

There was wide variability in not only the conduct but also in
the quality of reporting of many of the trials. Therefore a major
area for improvement would be in the standardization of out-
come reporting in any future research. The use of proprietary
severity scales and nonstandardized scales significantly ham-
pered our ability to combine study results for a meta-analysis.
Outcomes sought and collected in future trials should be pri-
marily based on a standardized scale of the participant’s assess-
ment of the treatment efficacy and should also have a greater
emphasis on changes in quality of life as a result of the interven-
tions. Standardized and uniform scales should be developed and
used for physicians’ assessments, and these should reliably
reflect the proportion of participants with investigator-rated
clinically significant hair regrowth and mean change in total hair
count from baseline to the end of the study. Follow-up studies
addressing the sustainability of hair regrowth after discontinua-
tion of treatment should be taken into account as they constitute
an important outcome for participants.

Future RCTs must be well-designed, well-conducted, and
adequately delivered with subsequent reporting, including
high-quality descriptions of all aspects of methodology. Rigor-
ous reporting needs to conform to the Consolidated Standards
of Reporting Trials (CONSORT) statement and this will enable
appraisal and interpretation of results, and accurate judge-
ments to be made about the risk of bias, and the overall qual-
ity of the evidence.

Clinical decision making on the choice of intervention for
FPHL should be based on high-level evidence if it is available,
but in the absence of such evidence for any other specific
intervention these decisions should continue to be guided by
clinical experience and patients’ individual characteristics and
preferences until such time as further evidence for these other
interventions becomes available.

In view of the fact that there may be a delay before any
treatment effect can be noticed, and as most of the available
treatments fail to achieve the desired end result, cosmetic aids
and hair transplant surgery need to be included in the deci-
sion-making process. Furthermore, physicians should also try
to address the psychosocial impact, coping mechanisms and
quality of life-related issues when treating women with FPHL.

What’s already known about this topic?

e Female pattern hair loss or androgenic alopecia is the
most common type of hair loss affecting women with
reduced hair density and can have a significant negative
psychological impact.
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ment of female pattern hair loss.
5:391-5.

e Minoxidil 2% administered twice a day may be as effec-
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