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Non-surgical options to treat androgenic alopecia
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Introduction

AbStraCt Androgenic alopecia (AGA) is the commonest cause of
hair loss in men and women [1]. It is attributed to genetic
and hormonal factors. A major factor identified, so far, is
Androgenic alopecia (AGA) is the commonest | the effect of Dihydrotestosterone (DHT) on the scalp hair
cause of hair loss in men and women. It is at- | follicles. DHT is formed by the conversion of Testosterone
tributed to genetic and hormonal factors. This | to DHT when it is activated by the enzyme 5-a reductase
paper aims to discuss three non-surgical options | which is found in type 2 receptors on the scalp hair follicles.
to assess their use and effectiveness in treating | The result of this activation is miniaturization (thinning)
AGA. This will include the following treatments: and shortening of the growth phase (anagen) in the hair
Minoxidil, Finasteride and low-level laser therapy | cycle [1].

(LLLT).

This paper aims to discuss three non-surgical options to
Key words: Androgenic alopecia, Minoxidil, assess their use and effectiveness in treating AGA. This
Finasteride, low-level laser therapy (LLLT will include the following treatments: Minoxidil, Finasteride

and low-level laser therapy (LLLT).

Formulation of the three-part BET question:
[Non-surgical treatment] is [Effective and safe] at [treating
androgenic alopecia]

« Patient group: Patients with androgenic alopecia

* Defined question: can non-surgical, minoxidil, finasteride
and LLLT treat androgenic alopecia

* Relevant outcome: improve androgenic alopecia (AGA)

Clinical scenario: A patient with androgenic alopecia
presented to the clinic. He/she wanted to discuss the
available non-surgical options to treat his/her AGA as
he/she has needles phobia and is not keen on surgery or
injections.

Search strategy:

Medline search using PubMed (restricted to publications
from 2005-2020). Also, a manual search in Google scholar
was conducted.

Search outcome:

Initial PubMed search resulted in 26 publications; among
these, three papers were found to be relevant to this topic.
Three more papers were manually searched in Google
scholar (Olsen et al., Kaufman et al. and Lee et al).
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Relevant papers: Low-level laser table

Author, date & Patient Study type Outcomes Key Results Stucy
country Group {level of weaknesses
evidence)

A K Gupta et al 15,288 1a LLLT iz superiorto | S BRTCs showed | AllStrials
Efficacy of non- participants | Systematic placeboin that LLLT has WEre
surgi @l trestments (23% review treating AGA the highest fundeadby
forandrogenestic mal esh, effectin the device
al opecia a average age increasing manufactur
systematic review 2073 averages hair erarthey
and network meta CoLnt hadan
analysis comparad to affilistion to
2018 placekbas among | the authaors
Canada all noresurgcal

aptions (the

differencein

hair count =

aE, T
Evan Darwin et al. 13 RCTs 1a LLLT is safeand 10 RCTs showed | EarlyRCTs
Low-level laser systematic effectivein a significant wers small
therapyforthe Feviaw treating AGA. statistical and lacksd
treatment of LLLT can be used | increaseinhair | control,
androgenic alopadia: alonearin count 20 More recent
3 review combination with | hair/ar2), this | BCTs were
2017 finasteridelmg i s higherthan hetter
LISA ortopical the growth rate | designed

mi noxidil 5%.
Cwverall LLLT is
safe, however, in
S trials AEswere
reportedi. e,
urticaria, skin
dryness, acne,
headachesand
mildburning
sensaion

seanin both

finasteridelmg
and Minoxidil

5% (135 and

123 hair/om2

alternatively)
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Relevant papers: Minoxidil table

Author, date & Patient Group | Study type Outcomes Key Results Study
Country {level of weaknesses
evidence)
AE Gupta et al 15 588 1la Topical i no dil 5%
Efficacy of non- [p &It cipants Systematic Fi o dil &% showed a higher
surgi @l treatments | (33% males), review and 2% were | average hair
forandrogenstic AVErage age both superior | countwhen
alopecia:a 20273 toplacehoin | compared to
systematic raview treating AGA i o dlil 2%
and network meta (.69 [L.35,
analysis 5.0470, however,
2018 itcarriesthe
Canada greatestriskof
adverse events
in=45}
Olzen et al 32 men, age | LcRIT Atle weeks Subjectively Short
(AvVerage age there wasa participants durationfaor
A multicentre, 39 years old), statistically reporteda 70.6% | the study,
randomized, 8% signifi@ntrise | improvementin anly invalved
placebo-cortralled, | Caucasiansily inhaircount hair growth male patisnts
doubleblind 2 onplacebo with minoddil | compared to andthere was
clinizltrialof a arm and LE0 5% foam 42.4% inthe no data
novel formulation on 5% comparad to [placeba arm. colledtion
of 5% minaxicll i no dil placeba (hair | Overall, there beyondla
topical foam versus | foam) Count20.9vs were |ess Adverse | weeks
placebointhe 4.7 Events AEs seen Some authors
treatment of respectively) incomparissnto received
androgenstic mi noxidil solutdon | fundingaor
alopeciainmen (p=0.001 ilessthanl®) Were
2007 including employed by
LSA irritation, Ffizer.
headache, acne
Zhou et al 1172 laMeta- The combined | Statisticlly
The effedtivensss [parti cipants analysizand | therapy of significant
of combination systematic topical increaseinhair
therapiesfor review of 15 | minoxidil 5% count with
androgenstic R(Ts with combined

alopecia A
systemaEtic ravisw
and mets analysis
2020

China

finasteride or
LLLT is mare
effective than
monotherapy
There was not
anincreasein
adverse
effects
comparad to
manotherapy.

treatment for
AGA comparad to
monotherapy. (p

<05
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Relevant papers: Finasteride table

Author, date & country Patient Group | Study type Dutcomes Key Results Sty
{level of weaknesses
evidence)
ALK Gupta et al 15,288 1a Finasteride 5 RCTs
Efficacy of non-surgical parti cipants Systematic | Lmgimaleiis | showedan
treatmentsfor (22% males), review SUPEriorto increasein
androgensticalopecia:a | average age placebain average hair
systematic review and 2.0 273 treating AGA count of
network metaanalysis 17.37
2018 comparad to
Canada the placeho
Eaufman &t al. 1552 1a Thereis S3% of Onlyincluded
Long-term treatment [parti cipants systamatic significant patiertswho | malespatients
with finastendel mg review of 2 | statistical received
decreasesthe likelihood phasa3 evidencethat | finasteride
of developingfurther trials of supportsthe | ImgforS
visible hairlossinmen men with continueduse | years
with androgenstic AGAwho of finasteride | reportedno
al opeciaimale pattern received Imgto further hair
hair loss) finasteride T30 rEain loss
2008 lmgvs improvemant | comparad to
LSA placebo for | inhair count placebo
UptosS and coverage | (p<0.001)
YEAIS. (p=0.00L1)

Lee atal 4 495 male 1a In general, Finasteride Fegarding
Adverse Sexual Effeds of | participants systematic | So-reductase | Carriesa Dutasteride,
Treatmentwith review of 15 | inhibitors higher onlyS papers
Finasterides or E(Ts increasethe relative risk of | were meta
Dutasteridefor Mals risk of sexual sexual analysedasit
Androgenstic Alopadia A dysfunction dysfunction anewer
Systematic Review and by 1.57-fold when intervention,
IMeta-analysis (95% ClyL19— | comparedto hence not
2019 208N Dutasteride many adverse

(Leo and L37 | effedtswere

respectively) recorded
comparad to
finasteride
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Figure 1: summarises the current hypotheses regarding the mechanism of action of different non-surgical

treatments for Androgenic alopecia

EfMcacy of non-surgical realments Tor androgenclic alopecia; a systemalic review and network mela-analysis
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Comments

This paper looked into the three FDA approved AGA
treatments so far;

1. Low-level laser therapy LLLT: These devices emit
red light (650-900 nm and 5 mW), which stimulates
keratinocytes and fibroblasts mitosis, increases cellular
metabolism, reduces nitric oxide level and inhibits
inflammation in the scalp [1].

In terms of its efficacy, LLLT was approved by FDA in 2011
and it is ranked as the most effective treatment out of all
non-surgical options. Clinically LLLT results in improving
hair thickness and hair count by 20 hair/cm2. There were
no adverse events reported by patients [1].

Different devices are FDA approved and available
commercially i.e HairMax Lasercomb®, TOPHAT 655®,
and the Capillus® laser caps. These devices can either
be used in clinics or patients can buy them individually.
Duration for use depends on the device but roughly
patients have to use it for < than 30 minutes up to 3 times
a week and can be used in combination of both minoxidil
5% and finasteride for an even better result [3].

2. Minoxidil: Topical minoxidil has been used in improving
AGA since the 1980s and it was the first AGA treatment to
get FDA approval in 1988. Although the exact mechanism
is not known, it is believed that topical minoxidil promotes
hair growth by improving blood supply to the hair follicles,
by shortening the telogen phase and prolonging the
anagen phase in the hair growth cycle [1].

In terms of efficacy minoxidil, 5% has a similar profile
to Finasteride 1mg and is more effective than Minoxidil
2%. Regarding, adverse events, minoxidil 5% carries the
highest risk of SE among the three FDA approved options
(n=45), these AEs include dryness, irritation, acne and
headache [1].

It can be used by both genders daily for up to 6 months
before expecting enough improvement. Improvement
reported in patients with Norwood grade 5 AGA.
Commercially it is available in solution or foam forms
(foam is a newer version and reported to cause fewer side
effects and improved compliance in patients as it gets
absorbed more quickly through the skin) [3].

The combined therapy of topical minoxidil 5% with
finasteride or LLLT is safe and more effective in treating
AGA than monotherapy [4].

3. 5 alfa reductase inhibitors (5-ARIs): Oral Finasteride
1 mg (Propecia) was approved by the FDA in 1997.
Currently, both Finasteride 1mg and Dutasteride 0.5mg
tablets (unlicensed) for up to 48 to 52 weeks are used
to treat male pattern AGA. These oral medications
prevent the conversion of testosterone to its active form
Dihydrotestosterone (DHT), which lead to a significant
drop in the scalp and serum DHT levels by 60-70% [1].
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A large meta-analysis (Gupta et al.) showed a statistically
significant increase in hair count in men who were treated
by both Finasteride 1mg and Dutasteride compared to
placebo, giving a clear indication of their efficacy in treating
AGA.

Finasteride can be used safely in combination with LLLT
or Minoxidil which enhances its effect and produces an
even better result than monotherapy [4].

Due to its potential adverse effects on the foetus as well as
endometrial and menstrual side effects, Finasteride was
not licenced by the FDA for female pattern AGA. Adverse
effects in men were less common than with Minoxidil but
they were more significant and has a greater impact on
patients. These included sexual dysfunction including
erectile dysfunction, reduced libido and ejaculatory
dysfunction [1].

Current data from Lee et al. estimates the overall risk
of 5-ARIs in causing sexual dysfunction at 1.57 folds.
Finasteride carries a slightly higher risk than Dutasteride
(1.66 vs 1.37 respectively). Data regarding Dutasteride are
less consistent due to the lack of enough studies into its
use in AGA so far. This might change with more research
and studies [5].

Clinical bottom line and Conclusion

LLLT, finasteride 1mg and Minoxidil 5% are all FDA
approved for the treatment of AGA. LLLT has produced
the best results when used to treat AGA so far and had
no reported adverse effects. Minoxidil 5% and Finasteride
have similar efficacy but varies in terms of adverse effects.
Minoxidil associate with a higher risk of adverse effects
which are mainly dermatological, while Finasteride’s
main adverse effects were sexual dysfunction which can
be very frightening to young men who are suffering from
AGA. Thorough counselling, good patient selection and
tailored treatment are paramount when offering hair loss
treatment. Combined treatment is safe and offers a better
result than monotherapy.
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