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Capsule summery

e Oralminoxidil is an anthypertensive thatauss hypertrichosis

e Spirenolactone is a diuretic with antiandrogen properties used in the treatment of
female pattern hair loss

e 100womenwith femalepattern hair loss were treated-&dbel with
extemporaneously formulatedal capsules containing minoxidil0.25mg and
spironolactone 25mg

e Meanreduction in hair loss severity score was 0.85 at 6 months and 1.3 at 12
months. Mean reduction in hair shedding score was 2.3 at 6 months and 2.6 at 12
months

e Side effectavere seen i patients and included postural hypotension, hypertrichosis

and urticaria.

Abbreviations:

FPHL,female pattern hair loss

ABSTRACT (232words)

Background: Minoxidil and spironolactone areral antihypertensivseknown to stimulate
hair growth,
Objective: Toreport on case series of women with pattern hair loss (PHL) treated with

once daily minoxidil 0.25 mg and spironolactone 25 mg.
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Methods: Womennewly diagnoseavith aSinclair stage -5 PHL werescored for hair
shedding and hair density before and after 12 months treatvitbrdral minoxidil 0.25

mg andspironolactone 25mg

Results: 100womenwereincluded in this observational pilot studlylean age was
48.44 years (range 18-80). Mean hair loss sevatibaselinavas Sinclair 279 (range 2-
5). Mean_ hair shedding score at baseline &«82. Mean duration of diagnosis was 6.5
years (range 0.5 -30Meanreductionin hairloss severityscorewas 0.85 at 6 months
and.8-at*22 monthdvieanreduction in hair sheddirgcorewas 2.3 at 6 months and 2.6
at 12 months. Mean change in blood pressure wa$2nmHgsystolic and6.48nmHg
diastolic Side effects were seen&of womenbut weregenerally mild No patients
developed:hyperkalaemia or any other blood test abnorm&lixyof thesewomen
continued treatment and 2 women who developed urticaria discontinued treatment.
Limitations: Prospective uncontrolled open label observational study.

Discussion: Once daily capsules containingnoxidil 0.25mg and spironolactone 25 mg
appear.to be safe and effective in the treatment of FFHMacebo controlled studies to

investigatesthis further are warranted.

I ntroduction

Female“pattern hair loss (FPHL)ase of the most common causes of hair loss
encountered in clinical practidé]. FPHL is a complex polygenic disorder [2, 3, 4, and
5] characterized clinically by diffuse hair thinning over the mid frontal scalprié]
increaged hair shedding [7]idtblogically the hallmark isite-specifichair follicle
miniaturization. [8]Site specificity may result from epigenetic modification of the
androgen receptor ger{®] The proportion of miniaturized follicles increases vitith
severity of hair lossll0]. Age relatedso-called senescent alopecia also shows hair
folliclesminiaturization ands indistinguishable from FPH[11]. FPHL advesely
impacts.onquality of lif¢12]. FPHL is progressive and the risk, prevalence and severity
of FPHLrincrease with age [L3In a population study of over 700 women, FPHL,
defined asx, Sinclair stage 2was found in 12% of women aged 20-29 and 57% of
women aged 80. Severe hair loss, defined as Sinclair stages 3, 4 and 5, increased from
4% among women aged 20-29 years to 30% among women a@€dyears. In

addition, some women present with increased hair shedding but no clinicadcevafe
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FPHL. Approximately 60% of these women will have histological evidence of
androgenetic alopecian scalp biopswith a terminal to vellus hair ratiomd:1[14].

Hair follicle miniaturization is potentially reversible initially, bewentually becomes
irreversible[15, 16, and 17]. One hypothesis to explain irreversible hair follicle
miniaturization is the observed replacement of the proxamraktor pili muscldy

adipose tissudisrupting the stem cell nichat the hair follicle bulge [171.§. Fatty
degeneration of the arrectmuscle is not seen in alopecia areata where hair follicle
miniaturization is potentially reversibj@8]. Treatment idikely to be mossuccessfuin
women witheearly female pattern hair los8][1

While scalp biopsy may be required to identify hisgidal features of androgenetic
alopecianmomen with early FPHL and differentiate this condition from chronic telogen
effluvium [20], dermoscopy is a valuable alternative and shows a reduction in the number
of secondanhair fibres emerging from each pareer the affected region of the scalp
[17,2]]

A number of agents hawdso been used in the treatment of female pattern hair loss
including-the androgen receptor antagonists spironolactone, cyproterone [4&3tzbel
flutamide[22] as well as the & reductasentagonistinasteride[23] and dutasteride.

Theseragents can be used either alone or in combination with topical min{24glil.

Minoxidil'is a piperidinopyrimidine derivative and a potent vasodilator that et

orally for severe hypertension. When applied topically, minoxidil has been shown to
arrest hair loss or to induce mild to moderate hair regrowth in approximatelpf60%
women with FPHL [2h A clinical trial comparing 5% and 2% formulations of minoxidil
found asmean increasemon-vellus hair counts after 48 weeks of 18% and 14%,
respectively:[26 Topical minoxidilwasapproved by the FDA in 1992 for the treatment
of female pattern hair loss. dppears to be a safe therapy with side effects only of local
irritation and hyperichosisof the temples, and there is a low incidence of contact
dermatitis[27]. If treatment is stopped, clinical regression occurs within 6 months, to the
stateof baldness that would have existed if treatment had not been §fjli€r

patientsto maintain any beneficial effect, applications must contindefinitely.

Spironolactone is an aldosterone antagonist and has been used as a psfEssgm
diuretic for over 50 years. It is structurally a steroid, with basic steroidinithefour

rings. Its primary metabolite, canrenone, is the active antagonist of atohestand
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contributes to the diuretic action. The ingested drug is absorbed rapidly and methboliz
by the liver to canrenone and potassium canrenoate. The drug is available in 25 mg and
100 mg tablets. No dermatologic indications for spironolactone have been approved by
the FDA however it is widely used dtibel in the treatment of FPHR9] and has been
shown to arrest progression in over 90% of women. In addition approxim@ageélpi3

women demonstrate improved hair density of global photogrgy

Hair transplantation surgery is a highly effective treatment for male pattern hair loss.
For women surgicabptions are limited. Most women with FPHL also have reduced hair

density‘over the occipital scalp reducing the yield from hair transplant surgery.

We report the results of a prospective, uncontrolled observational sttity sdfety and
usefulness of a single once ddiyv dose oral minoxidiin combination with

spirorolactonein the treatment of FPHL.

M ethods

Women,with a Sinclair stage2female pattern haloss wereoffered treatmenwith a
singleonce dailycapsule containing minoxidil 0.25 mg together with spironolactone 25
mg. For women with a baseline blood pressu@0#40 or a past history of postural
hypertension or fainting 50mg of sodium chloride was added to the capdale.
shedding'was scored using a 6 point visual analogue scale (figusait)density was
scoredusing the 5 stage Sinclair scéigure 2) Women were reviewed at 3 monthly
intervals. Blood pressure was recorded at each visit and patients were specifically
questioned about the presence of unwanted facial or body hair at eachupliosit and
any other sideffects.

Full blood count, renal function, electrolytes and liver function testingpedsrmed at

baseline;and & monthly intervals.

Results
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100women withnewly diagnose&inclair stage -5 female pattern hair loss were treated
with aonce dailycapsulecontaining minoxidil 0.25 mg and spironolactone 25 mg and
followed prospectivelyor 12 months

The mean age was 48.44 years (rang8@8-Mean hair loss severity at blise was
Sinclair 279 (range &). The mean hair shedding score at baseline was(ra8ge 1-6).
Mean duration of diagnosis was 6.5 years (range 0.5 -30).

Side effeets*were seen in 8 of women but were generally mild. Side effects included
urticaria (2), postural hypotension (2) and facial hypertrichosisNé)patients
developed:hyperkalaemia or any other blood test abnormality. Six of these women

continued treatment and 2 women who developed urticaria discontieadthent.

Baseline mean systolic blood pressure 82892mmHg. Baseline mean diastolic

pressure was 79.17mmHg. Follow up blood pressure after 3 months was 118.40 systolic
and 72:69-diastolicMean change in systolic blood pressure wlas2mmHg. Man
changesinidiastolic blood pressure wé<2l8. 2 patients developed symptoms of postural

hypaension necessitatirigtroduction of 50mg daily of sodium chloride

Four patients reported hypertrichosis. This was managed by a combination of plucking

(1), or'waxing (3).

A temperary increase in hair shedding 3-6 weeks following initiation of tredivas
anticipated Twenty-two patients reported thshedding as being of significant concern.
All patientshad been pre-warned about the possibility of a temporary increase in hair
shedding on initiation of therapy and advised to continue treatrheEntvomen
discontinued the treatment as a result of increased hair shedding following
commeneement of therapy. For@w6men his shedding ceased withinveeks, while

for 4 women it persisted for mo6eweeks and for 2 women it persisted for more than 12

weeks.
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Two patients ceased the medication duerticariathat was presumed to be related to the
spironolactone. The uchria settled within 7 days of cessation and did not recur when

the minoxidilwas recommenced as monotherapy

Mean hair loss severity at lisie was Sinclair 2.79 (range5}- Mean hair shading
score at baseline was 4.8ange 16).

Meanreduetion in hair loss severity score was 0.1 at 3 months, 0.85 at 6 months, 1.1 at 9
months'and=1.3 at 12 months (figuje Blean reduction in hair shedding score Wakat
3 months, 2.3 at 6 months, 2.7 at 9 months and 2.6 at 12 months.

Discussion

Oral minexidil wasapproved by the FDA for the treatment of hypertension in 1979. It
wasfirstsneticed to improve hair loss in nesindrogenetic alopecia in 1980 [30].
Topical minoxidil received FDA approval for male androgenetic alopecia in 198®mand
female pattern hair loss in 1992.

Oral minexidil is notoftenused in the treatment of AGA, largely due to the sitfieet

profile’Seen at standard doses

Our wame’s hair loss clinic was established in 1995 and currently treats over 750
women.with FPHL. The mainstay of therapy was an oral antiandrogen such as
cyproterone acetate or spironolactone wesgeer alone [19] otogether topical minoxidil

[31] Qver theyears we had accumulated a number of women in our clinic that were
either not satisfied with the results achieved by conventional therapy, or who were
intolerant of topical minoxidil. Intolerance was either due to scalp irritation or altered
hair texture Oral minoxidil is available in Australia as 10mg tablets. Off label use of a
half or quarter tablet of oral minoxidil led to noticeable improvement in haiitgdems

most ofithese women, but was complicated by postural hypotension, fluid retention and
hypertrichosis. While fluid retention can often be managed by the addition of

spironolactone, this has the potential to increase postural hypotension.

As Minoxidil side-effects are all dose related, w@mpoundeadral minoxidil

extemporaneously into capsules containing 0.25 mg or one fortieth of a tablet.
This article is protected by copyright. All rights reserved



To reduce the risk of fluid retention and to augment therapy by the addition of an oral
antiandrogen, spironolactone 25mg was added to the capsule. For women with low blood
pressure, 50mg of sodium chloride was also added to the capsule. The combination of
spironolactone and minoxidil is likely to have an additive benefit in FPHL [31

Low dose oral minoxidivaswell tolerated in the majority afur patientsvith FPHL and

is a reasonable alternative in women intolerant of, or unwilling to use topical whinoxi
While hyperkalaemiacreatinineslevationand hepatitis are reported with spironolactone
[32]pwerdid'not encounter any haematological abnormalities at the dose used in this
study.

Most women noticed a reduction in hair shedding at 3 months and an énicrdwzsr
density.at.6,months.
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Figure 1.
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Sinclair hair shedding scale. Patients are asked how thaitihey shed in a single day.
As hair shedding is usually worse after washing that score was documented.

Figure 2

Sinclaithairloss severity scale for female pattern hassl|

Figurer3:

Before andsaftet2 months therapy.
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