CME

Flutamide in the treatment of
female androgenic alopecia

Leonello Cusan, MD, PhD, André Dupont, MD, PhD,
Michéle Cossette, MD, and Fernand Labrie, MD, PhD

Female androgenic alopecia (FAA) is a common endocrine abnormality in premenopausal women.
Evidence suggests that androgens are involved in this condition and that positive clinical response
can be obtained by using antiandrogens to treat balding women. The following study investigates

the effect of the pure antiandrogen flutamide on 13 female patients with androgenic alopecia.

Baldness affects approximately 13% of
women in their early 20s and 30s.! The
most common type of hair loss, known
as “diffuse alopecia,” is not generally
related to increased androgen produc-
tion and does not present with fronto-
parietal recession."? The second type,
known as “patterned androgenic alo-
pecia,” is associated with increased an-
drogen production. This latter form of
baldness usually coexists with other
virilizing features, especially hirsutism,
acne and seborrhea.>* Despite these
classificattons, there is increasing evi-
dence that acommon etiology exists for
female baldness, involving abnormali-
ties in androgen metabolism and ge-
netic factors.>*%

The response of balding women to
antiandrogen therapy provides evidence
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that male hormones play arole in FAA.
Clinical trials”'? using cyproterone ac-
etate and spironolactone have yielded a
positive response rate of about 43%.
Such a limited rate of success may be
related to the lack of specificity of these
antiandrogens and their undesirable side
effects 11-13

We!4 have recently observed a dra-
matic positive response to the adminis-
tration of the specific nonsteroidal
antiandrogen flutamide in patients suf-
fering from hirsutism and related symp-
toms. These positive effects, coupled
with a lack of significant adverse effects
from the drug, prompted us to conduct
our own pilot study on the effects of
similartreatment with flutamideonFAA.

Subjects

Thirteen premenopausal women aged
between 20 and 39 years (mean = 28
years) met the criteria for FAA and
were included in the study. Informed
consent was obtained from all patients,
who had generally good health and
received no medication for two months
before the start of the study.
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Study protocol

To evaluate the degree of androgenic
alopecia in patients, the following arbi-
trary rating score (0-4) was used, based
on the criteria of Rook and Ludwig: 113
* 0: no hair loss
« 1: perceptible thinning of scalp hair
« 2: obvious thinning of hair on the
crown area
« 3: pronounced rarification of hair on
the crown

» 4: full baldness, total denudation.

All patients were evaluated monthly
by adermatologist who was unaware of
the medication used by the patients.
The sum of the individual scores were
then used to evaluate the degree of
alopecia in the study group. Other hair
loss problems such as iron deficiency,
alopecia areata and hypothyroidism
were ruled out. Ten patients had con-
comitant hirsutism, while nine had
seborrhea and two had acne; these con-
ditions were all evaluated according to
Cremonici et al.'

Each patient underwent a complete
endocrine baseline evaluation between
day 20 and 25 of their menstrual cycle,
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Table 1: Clinical data of patients with androgenic alopecia at start of therapy
* Patient Age | Ideal Bod Assoclated . | LHFSH Pelvic Previous Menses!
{number) | (years) | weight (% symptomst ) ultrasound therapy
ovaries
1 29 +65 HA,S 0.96 Normal Oral H
contraceptive
2 25 +85 2.40 Normal Spironolactone
3 31 +15 2.58 Increased volume Oral A
bilaterally contraceptive,
. dexamethasone
4 21 +140 H,S 1.80 Normal Nil A
5 33 +5 H,A, S 05 Normal Spironolactone N
6" 25 +2 H, S 216 Normal! Nit N
7 23 +47 H,S 249 Cystic bilateral Nil A
8" 20 +60 H, S 026 Normal Nil N
9 39 +12 H,S 1.37 Normal Nit N
10 28 -10. H,S 0.90 Normal Nil N
11* 26 +2 S 0.26 Normal Minoxidil N
12* 36 -8 Nil 0.12 Normal Nil N
13 29 -8 Nil 1.15 Foliicular cyst Nil N
*family history of female pattem androgenic alopecia
tH = hirsutism, A = acne, S = seborrhea
$N = nomal, O = oligomenorrhea, A = amenorrhea, H = hypomenorthea

in those patients with cycles. Patients
were assessed for hair loss, hirsutism,
acneand seborrhea, as well as forplasma
Beta human chorionic gonadotropin
(BhCG), luteinizing hormone (LH), fol-
licle stimulating hormone (FSH),
prolactin (PRL), sex hormone binding
globulin (SHBG) and ovarian as well as
adrenal steroid levels. These tests were
performed at monthly intervals for 12
months. In addition, patients had a
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complete medical examination with
hematologic, hepatic and renal func-
tion analyses. Ten ovulatory
nonalopeciacontrol subjects wereused
as controls for steroid serumand SHBG
levels during their late luteal phase.
Patients were identified by the above
clinical criteria and not according to
serum androgen concentration levels.
One to three days after the initial evalu-
ation, patients started taking 250 mg of

oral flutamide!” (Euflex®, Schering)
twice daily in combination with an oral
contraceptive (Ortho 1/35%, Ortho).

Hormone assays

All blood samples were collected at
8 a.m. Serum levels of the following
total steroids were measured by
radioimmunoassay: progesterone,
estradiol, androstenedione,
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testosterone, androstanc-3o.170a-diol
(3o-diol), androstane-38,178-diol (38-
diol),dehydroepiandrosterone (DHEA)
and its sulfate, (DHEA-S).!® Serum
B8hCG, LH, FSH and PRL were also
measured by double-antibody
radioimmunoassay,!? while SHBG lev-
els were measured with an
immunoradiometric assay (Farmos-
Diagnostics). The intra-assay coeffi-

cients of variation at low (20 nmol/L) .

and high (100 nmoVl/L) SHBG serum
concentrations were 4.1 + 0.9 standard
deviations (SD) and 2.6 +0.5 SD
respectively.

Calculations

Radioimmunoassay data were analyzed
using a program based on model II of
Rodbard and Lewald.?® Statistical sig-
nificance was measured according to a
multiple-range test of Duncan-
Kramer.2! Results are presented as
mean * standard error of means (SEM)
unless otherwise indicated.

Results

Table 1 illustrates the initial clinical
and laboratory evaluation of the 13
patients with androgenic alopecia. The
mean duration of symptoms of alo-
pecia was 5.6 years. Patients 3 and 7
had LH/FSH ratios and ultrasonic find-
ings consistent with polycystic ovarian
disease. Five women had an history of
abnormal menses and five had received
some previous treatment; another five
had a family history of female pattern
androgenic alopecia.

The overall changes in the andro-
genic alopecia score during the 12
months of therapy is illustrated in
Figure 1. A rapid improvement in
androgenic alopecia score was seen
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Figure 1: Androgenic alopecia score during 12 months of therapy with flutamide
and an oral contraceptive in women with female androgenic alopecia. Results are

expressed in % of basal values at time 0.

P <0.05
P < 0.01

during the antiandrogenic therapy with
a40% (P <0.05) decrease at four months
and an almost maximal inhibition at six
months of therapy (P < 0.01). At the
eight-month interval, an approximate
75% inhibition of alopecia score was
obtained with a regrowth (increased
hair density) of cosmetically suitable
scalphairin 10 of 13 patients. Only one
subject (patient 4) in the alopecia and
associated hirsutism group failed to re-
spond to antiandrogen therapy. Incon-
trast, only one of the three patients with
no associated hirsutism (patient 11) had
a favorable response. An example of
the remarkable improvement in
androgenic alopecia after eight months
of therapy is illustrated in Figure 2A
and 2B.

Patients suffering from seborrhea
and acne were completely relieved of

their symptoms within four to six
months of therapy respectively
(Figure 3). As shown in Figure 3, the
score for hirsutism was improved to
approximately 50% of initial values
after six months of therapy. This repre-
sents only a 10% higher score than that
found in normal (nonhirsute)
premenopausal women. By the end of
the 12 months of antiandrogen admin-
istration, the body hair distribution of
the study group was within the normal
range for premenopausal nonhirsute
women.

Figures 4 and 5 show the effect of
the combination therapy onovarianand
adrenal serum steroid levels. A highly
significant(P <0.01) maximal inhibition
of serum progesterone was already seen
after one month of therapy (Figure 4A).
The serum estradiol concentration was
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Figure 2: Patient #7 is shown with androgenic alopecia before (A) and after (B) eight months of therapy with flutamide

and an oral contraceptive pill

decreased by 60% (P < 0.01) at one
month, followed by a continuous
progressive declineto 10% (P <0.01)at
12 months (Figure 4B). On the other
hand, serumandrostenedione decreased
(P < 0.05) by 25% to 35% at one, two
and three months of treatment
(Figure 4C). Serumtestosterone values
progressively decreased throughout
treatment with a significant inhibition
(P <0.05) at six months of therapy and
at longer periods (Figure 4D).

There was no significant effect of
treatment observed on serum DHEA,
DHEA-S, 3a-diol and 3B-diol basal
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levels (Figure 5A, 5B, 5C and 5D
respectively). When comparing the
steroid values found in normal luteal
phase premenopausal women at time 0
(Figures 4 and 5), the patients suffering
from androgenic alopecia had signifi-
cantly higher (P <0.05) serum levels of
androstenedione, 3o-diol and 3B8-diol.
except for estradiol, which was
significantly lower.

Table 2illustrates the SHBG plasma
concentration through treatment in
patients with alopecia compared to
normal controls at time 0. Untreated
patients with androgenic alopecia had

much lower SHBG values compared to
normal controls (21 £9 and 60+ 7 nM
plasma respectively, P < 0.01). The
treatment regimen caused an almost
five-fold increase in pretreatment
SHBG values after only one month of
therapy. Suchaneffectis probably due
to the well-known estrogenic
stimulatory effect of the oral
contraceptive on hepatic synthesis of
the binding globulin. Although plasma
LH levels were maximally inhibited
after only one month of therapy
(from 25 £ 2.2 mIU/mL at time 0, to
6.4 + 1.5 mIU/mL at one month), no
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significant change was seen on plasma
FSH and PRL levels (data not shown).
The treatment had no significant effect
onhepatic, renal and hematologic func-
tion tests. The side effects most fre-
quently reported by patients were dry
skin and increased appetite.

Discussion

This study shows for the first time that
female pattern androgenic alopecia re-
sponds well to therapy with the
antiandrogen flutamide. Such therapy
caused a rapid and marked reduction in
androgenic alopecia score and induced
hair regrowth in 10 of 13 patients.
The hair follicles on the scalp differ
from all other hair, in that its growth is
not androgen-dependent.® On the con-
trary, in genetically predisposed male
and female individuals, androgens are
responsible for the progressive replace-
ment of terminal by vellus hair.
Although no related functional
hyperandrogenism can be identified in
many cases of FAA, evidence now sup-
ports the proposal that hair loss can be
due to alteration in the enzymatic activ-
ity of the pilosebaceous unit. The
pilosebaceous unit possesses the
enzymatic capability for converting
testosterone as well as other C-19 ster-
oid precursors into 50-DHT via 5a-
reductase. 233 Additionally, there is
evidence that bald scalp tissue has a
greater capacity than nonbald scalp to
convert testosterone into 50-DHT in
vitro.32% The critical factors involved
in female alopecia may be related to the
androgen biosynthetic ability and the
response of the target organ, and not 1o
the circulating steroid hormone levels.
It should be mentioned, however, that
serum androstenedione levels were el-
evated in women suffecing fromandro-
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Figure 3: Hirsutism, acne and seborrhea score during 12 months of therapy with
flutamide and an oral contraceptive in women with androgenic alopecia. Results are
expressed in % of basal values at time 0.
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Figure 4: Mean serum values of progesterone (A), estradiol (B), androstenedione
(C) and testosterone (D) during 12 months of therapy with flutamide and an oral
contraceptive in women with androgenic alopecia (solid circles). Serum steroid
levels of nonhirsute control women are also presented at time 0 (open circles).”
‘means + SEM
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genic alopecia (Figure 4). With the
evidence for a role of androgens in this
disease, it seems logical to propose that
the ideal means to alleviate androgenic
alopecia could be treatment with a

specific antiandrogen.
alopecia could well be an example of an
intracrine disease®® or excess local
formation of androgen.

Flutamide has no androgenic,
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Figure 5: Mean serum values of DHEA A). DHEA-S (B). androstane-3o, 178-diol
(C)and androstane-38, 178-diol (D) durng 12 months of therapy with flutamide and
an oral contraceptive in women with a~drogenic alopecia (solid circles). Serum
steroid levels of nonhirsute women are 250 presented at time O (open circles).”
‘means + SEM
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crogestagen. glucocorticoid or
mineralocorticoidactivities. asopposed
zo the other clinically available
antiandrogens like spironolactone or
ovproterone acztate.'+1-37-30 Flutamide
acts exclusively by competitively pre-
venting endogenous androgens from
~indingonthe androgenreceptor.'’ The
results obtainad in this study indicate
that more than ~3% of women suffering
‘rom FAA experience a cosmetically
acceptable hair regrowth when treated
with this drug in combination with a
contraceptive pill. Most importantly,
the beneficial effects have been ob-
tained without significant adverse side
2ffect:. [t should also be emphasized
that 10 of the 13 women studied had
concomitant hirsutism, which re-
sponded favorably to treatment. The
role of androgen in this disease is fur-
ther supported by the finding of in-
creased serumandrostenedione, 3o-diol
and 2B-diol levels, as well as decreased
SHBG in thes: women. It should be
mentioned that one of the three women
«with alopeci: tbut no hirsutism) re-
sponded well -0 therapy, despite previ-
2us fzilure wizh topical minoxidil.

Ar intere:ng aspect of combining
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flutamide with oral contraceptives is
the possibility of creating a state of
hypoandrogenism by a dual mecha-
nism of action. The antiandrogen pro-
vides an androgen receptor blockade,
thereby decreasing the action of DHT
at the level of the pilosebaceous unit;
meanwhile, amarked increase in SHBG
levels induced by the estrogen causes a
reduction in the free biologically-ac-
tive testosterone fraction.’ These two
combined effects should be beneficial
in correcting hyperandrogenic symp-
toms in women suffering from andro-
genic-related diseases such as hirsutism,
alopecia, seborrhea and acne of various
etiologies. The effects should alsoben-
efit the treatment of polycystic ovaries,
partial adrenal enzymatic deficiencies
and idiopathic diseases. This conclu-
sive preliminary observation on the
inhibitory effects of flutamide on FAA
paves the way for further clinical
investigation in the form of randomized
double-blind placebo trials.

References

1. Ludwig E. Classification of the types of
androgenic alopecia {common baldness)
occurring inthe female sex. BrJ Dermtatol.
1977,97:247.

2. Venning VA, Dawber RPP. Patterned
androgenic alopecia in women. J Am
Acad Dermatol. 1988;97:1073.

3. Futterweit W, Dunaif A, Yeh HC, Kingsley
P. The prevalence of hyperandrogenism
in 109 consecutive female patients with
diffuse alopecia. J Am Acad Dermatol.
1988;19:831.

4. Adachi K, Takayasu S, Takashima 1. Hu-

Volume 5; Number 3; May/June 1993

Flutamide in the treatment of female androgenic alopecia

man hair follicles: Metabolism and controt
mechanisms. Joumal of the Society of
Cosmetic Chemists. 1970;21:91.

5. Scheweikerth U, Wilson JA. Regulation o
human hair growth by steroid hormones.
Testosterone metabolisminisolated hairs,
J Clin Endocrinol Metab. 1974;38:811.

6. Ebling FJG. Hair lollicles and associalec
glands as androgen targets. J Clin
Endocrinol Metab. 1986;15:319.

7. Hammerstein J. Possibilities and fimits of
endocrine therapy. In: Hammerstein J.
Lachnit-Fixon U, Neumann F, Plewig G.
eds. Androgenization In Women. Ams:er-
dam, Holland: Excerpta Medica; 1980:221.

8. Ludwig E, ZajnH. Le traitement parles
antiandrogénes des affections cutanges
par hyperandrogénie chez la femme. Buk
letin de la Societe Frangaise en
Dérmatologie. 1973;80:565.

9. Kasick JM, Bergfeld WF, Steck WD. Ad-
renal androgenic female pattem alopecia:
sex hormones and the balding women.
Cleve Clin J Med. 1983;50:111.

10. Dawber RPR, Stoner T, Ralfs T. Oral anti-
androgen treatment of common baidness
inwomen. BrJDermatol. 1982;106:517.

11. Poyet P, Labrie F. Comparison of the
antiandrogen/androgenic activities of
flutamide, cyproterone acetate anc
megestrol acetate. Mol Cell Endocrinol.
1985;42:283.

12. Labrie C, Cusan L, Plante M, Lapointe S.
Labrie F. Analysis of the androgenic activ-
ity of synthetic “progestins” currently usec
for the treatment of prostate cancer. J
Steroid Biochem Mol Biol, 1987;28:379.

13. Belisle L, Lowe ET. Clinical efficacy and
safety of cyproterone acetate in severe
hirsutism: Results of a multicentered Ca-
nadian study. Fertil Stenl. 1986;46:1015.

14.Cusan L, Dupont A, Bélanger A, Tremblay
RR, Manh&s G, Labrie F. Treatment of
hirsutism with the pue antiandrogen
flutamide. J Am Acad Dermatol.
1990;23:462.

15. Ebling FJB, Rook A. Rook A, Wilkinson
DS, Esling FJB, eds. Textbook Of Derma-
tology. Oxford, UK: Blackwell Scientific
Publications; 1985:1733.

16. Cremoncini C, Vignati E, Libroia A. Treat-
ment of hirsutism and acne in women with
two combinations of cyproterone acetate
and ethinyl-estradiol. Acta Eur Fertil.
1970;7:298.

17. Neri R, Florance K, Koziol P, Van Cleave
S. A biologicai profile of nonsteroidal
antiandrogen SCH13521 (4'-nitro-3".
triftuoromethylisobutyranilide).
Endocrinology. 1972;91:427.

18. Bélanger A, Caron S, Picard V. Simultane-
ous radicimmunoassay of progestins, an-
drogens and estrogens in adult rat testis. J
Steroid Biochem Mol Biol. 1980;13:185.

19. Lemay A, Labrie F, Bélanger A, Raynaud
JP. Luteolytic effects of intranasal admin-
istrationof [D-Ser(TBUE)ILHRH ethylamide
in normal women. Fertil Steril.

1979;32:646.
20. Rodbard D, Lewald JE. Computer analy-
sis of radicligand assay and

radioimmunoassay data. in: Diczfaluzy E,
ed. Second Karolinska Symposium On
Research Methods in Reproductive
Endocrinology. Acta Endocrinol (Copenh).
1970;64(suppl):79.

21. Kramer CY. Extension of multiple-range
tests to groups means with unique mem-
bers of replications. Biometrics.
1956;12:307.

22. Uno H. Cyclic dynamics of hair follicles in
nomal and abnormal hair growth. In:
Greenblatt RB, Mahesh UB, GrombellRD,
eds. The Cause And Management Of
Hirsutism. New Jersey: Parthenon Pub-
lishing; 1987:31.

23. Vermorken AJM, Sultan C. The piloseba-
ceous unit: Hormonal regulationin relation
to cellular differentiation. Ciin Dermatol,
1988,6:52.

24. Mowszowicz §, Riahi M, Wright F. Andro-
gen Receptors in human skin cytosol. J
Clin Endocrinol Metab. 1981;52:338.

25. Bingham KD, Shaw DA. The metabolism
of testosterone by human male scalp skin.
J Endocrinol. 1973;57:111.

26. Labrie F. Intracrinology. Mol Cell
Endocrinol. 1991,78:C113.

27. Plante M, Lapointe S, Labrie F. Stimulatory
effectof synthetic progestins currently used
for the treatment of prostate cancer on
growthof the androgen-sensitive Shionogi
tumor in mice. J Steroid Biochem.
1988;31:61.

28, Luthy §, Bégin D, Labrie F. Androgenic
activity of synthetic progestins and
spironolactone in androgen-sensitive
mouse mammary carcinoma (Shionogi)
cells in culture. J Steroid Biochem.
1988;31:845.

29. Labrie C, Simard J, Zhao HF, Pelletier G,
LabrieF. Synthetic progestins stimulate
prostatic binding protein messenger RNAs
in the rat ventral prostate. Mo! Cell
Endocrinol. 1990,68:169.

30. Simard J, Luthy i, Guay J, Bélangert A,
Labrie F. Characteristics of interaction of
the antiandrogen flutamide with the andro-
gen receptorin various targettissues. Mol
Cell Endocrinol. 1986;44:261.

427



