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Extensive alopecia areata

Results of treatment with 3% topical minoxidil

RICHARD E. RANCHOFE, MD; WILMA E BERGFELD, MD, FEACP; WILLARD D. STECK, MD, FACP; STEVEN J. SUBICHIN, MD

m A 3% topical minoxidil solution was used to treat 31 normotensive persons (13 male, 18 female) with
extensive alopecia areata. After 15 months, three patients (14%) had 75%-100% regrowth, 13 (59%) had
some form of regrowth, and nine (41%) had no regrowth. In the initial three-month double-blind portion
of the study, minoxidil was not shown to be more effective than placebo. Biopsy specimens from eight
patients who underwent biopsy prior to treatment, after three months, and posttreatment showed no sig-
nificant change in peribulbar or perivascular inflammation. Prominent, new anagen follicles were ob-
served. The 3% topical minoxidil was generally well tolerated and skin irritation was minimal. Blood
pressure monitoring revealed no significant changes in diastolic or systolic pressures. Minoxidil is a rela-
tively safe treatment for extensive alopecia areata and may be effective in the treatment of some cases of

recalcitrant disease.
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INOXIDIL (2,4-diamino-6-piperidinopy-
rimidine-3-oxide), a potent peripheral va-
sodilator, is used orally for severe hyperten-
sion and has been noted to induce
reversible hypertrichosis in a majority of treated
patients.! The excess hair growth is most prominent on

B See also the editorial by Fiedler (pp 122-123)

the temples, sideburn areas, glabella, back and extremi-
ties.2 Previous studies have given mixed results.!! We
report the results of a 15-month study using 3% topical
minoxidil solution; the initial three months served as a
double-blind study in which patients received vehicle
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alone or vehicle with 3% minoxidil. From the 4th to the
15th month, all patients received 3% minoxidil solu-
tion. Scalp biopsies were done prior to treatment, during
treatment at three months, and at the end of the study.

PATIENTS AND METHODS

Thirty-one normotensive patients with extensive
alopecia areata entered the study. Patient age ranged
from 8 to 60 years; 13 (42%) were male and 18 (58%)
were female; 30 (97%) were white and one (3%) was
black. Of the 31 patients beginning this study, seven had
extensive alopecia areata, 10 had alopecia totalis, and 14
had alopecia universalis. Nine of the 31 patients did not
complete the study. Of the 22 patients completing the
study, seven had extensive alopecia areata, six had
alopecia totalis, and nine had alopecia universalis.

In this 15-month study the initial three months
served as a double-blind study in which patients re-
ceived vehicle alone or vehicle with 3% minoxidil.
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FIGURE 1. Right side of scalp of patient 18 (8 years old with extensive alopecia) prior to (A) and after (B) treatment;

75%-100% regrowth category.

From the 4th to the 15th month, all patients received
3% minoxidil solution. Half of the patients were ran-
domly chosen to undergo scalp biopsies, which were
done at the start of the study, during treatment at three
months, and at the end of the study. Of the eight
patients who underwent all three biopsies, four were in
the placebo group and four were in the 3% minoxidil
group.

The vehicle consisted of 30% propylene glycol USP,
50% ethanol USP, and 20% purified water USP. The ac-
tive solution contained 3% minoxidil, 30% propylene
glycol USP, 50% ethanol USP, and 17% purified water
USP

The solution was applied to the entire scalp in the
morning and evening with a Dab-O-Matic Mesh Appli-
cator Top. The patients were instructed to cover the
treatment sites with petrolatum after the evening appli-
cation.

Regrowth was grouped into five categories: 0%, 1%-—
25%, 25%-50%, 50%—-75%, and 75%-100% regrowth.

The patients’ blood pressures, weights, respirations,
pulses, treatment sites, and adverse reactions were moni-
tored every month for the first six months and then
every two months after that until the end of the study.
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Laboratory data (including complete blood count,
urinalysis, and alkaline phosphatase, total bilirubin,
blood urea nitrogen, calcium, chloride, cholesterol,
creatinine, glucose, phosphorus, potassium, protein,
serum aspartate aminotransferase, sodium, thyroxine,
thyroid stimulating hormone, and uric acid levels) were
taken at 0, 12, 24, 40, 48, and 64 weeks. Photographs
were obtained at 0, 12, 24, 40, and 64 weeks. Electrocar-
diograms were obtained at the start and at the end of the
study. Serum minoxidil and minoxidil glucuronide levels
were measured by radioimmunoassay at the same time
intervals as routine laboratory tests.

For specific variables, means for placebo and minox-
idil groups were compared using unpaired t tests.
Changes in inflammation or blood vessel size (open v
closed) over the course of the treatment were compared
using an exact binomial test. Fisher’s exact test was used
to compare the amount of regrowth (none versus any) in
younger and older subjects at 64 weeks and in placebo
versus minoxidil at 12 weeks. One-way analysis of vari-
ance was used to compare the mean durations of disease
in different growth categories. Note that the small num-
ber of subjects studied may give insufficient statistical
power to detect differences in some cases.
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FIGURE 2. Vertex of scalp of patient 2 (15 years old with extensive alopecia areata) prior to (A) and after (B) treatment;
75%-100% regrowth category.

FIGURE 3. Left side of scalp of patient 2 prior to (A) and after (B) treatment.

RESULTS Twenty-nine patients completed the double-blind 12-

week portion of the study. There was no significant re-

Thirty-one normotensive patients initially entered growth difference between placebo and 3% minoxidil
the study. Nine patients dropped out of the study, of solution at 12 weeks (P=.14).

whom eight were lost to follow-up. Twenty-two patients completed the 15-month study.
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TABLE 1
RESPONSE TO TOPICAL MINOXIDIL BY AGE

during treatment. A lym-
phocyte transformation test

Age (yr) 0% 1%-25% 25%-50%

50%-75%

750%_100% to minoxidil was negative

8-19
20-29 1
30-39 3
40-49 3
50-60 2

N — N
=

1 3

and the patient continued
the minoxidil without recur-
1 rence.

One asymptomatic 15-
year-old patient had an elec-

TABLE 2
PERIBULBAR INFLAMMATION AT BASELINE AND 64 WEEKS

64 Weeks

Baseline Yes No
Yes 4 1
No 1 2

TABLE 3
PERIVASCULAR INFLAMMATION AT BASELINE AND 64 WEEKS

64 Weeks
Baseline Yes No
Yes 3 2
No 1 2

Three patients (14%) had 75%-100% regrowth, 13
(59%) had some regrowth, and nine (41%) had no re-
growth. None of the patients went without a wig
(Figures 1-3). When the age category of the patient was
analyzed according to the percent of regrowth, younger
patients (less than 30 years old) had a significantly
(P=.03) better response to topical minoxidil (Table 1).
There were no significant differences among the mean
duration of disease in the different growth categories
(P=.59).

One patient, 60 years old, was dropped from the study
when dyspnea on exertion and chest pain developed
while the patient was using the fourth bottle of minox-
idil. Cardiac catheterization revealed coronary artery
disease unrelated to minoxidil treatment.

Other side effects noted were pruritus, erythema, dry-
ness, stinging, burning, and mild folliculitis. Most of
these side effects were mild and resolved spontaneously
with continuation of the topical minoxidil or with low-
potency topical corticosteroids. Two patients were pre-
sumed to have allergic contact dermatitis to the topical
minoxidil solution, but had negative patch tests to 3%,
5%, 10% minoxidil in petrolatum, 4%, 10%, 30%
aqueous propylene glycol solution, and ethanol 95%.
One patient had an episode of erythema nodosum
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trocardiographic change
from normal to early repolarization variant. One patient
had hypertension that presented as vertigo during the
study and resolved after treatment with hydrochlorothi-
azide, 25 mg daily. Finally, one 19-year-old woman had
chest pain that was attributed to a long history of prema-
ture ventricular contractions. She continued in the
study without further difficulty.

Eleven patients were randomly chosen to undergo
scalp biopsies. Eight patients completed all three biop-
sies; three more patients completed a pretreatment and
three-month biopsy. Five of the eight patients complet-
ing all three biopsies had pretreatment and posttreat-
ment peribulbar inflammation (Table 2). Six of the eight
showed no change in the amount of peribulbar inflam-
mation from baseline to 64 weeks. There was no signifi-
cant change in peribulbar inflammation with treatment
(P=.75).

There was also no significant change in perivascular
inflammation, which was present in five of eight
patients initially and in four of eight at the end of the
study (P=.5) (Table 3). Five of the eight biopsy speci-
mens showed no change in the amount of perivascular
inflammation from baseline to 64 weeks.

There was evidence of new anagen formation and in-
creased follicular diameter (Figures 4 and 5). There was
no significant change in dermal blood vessel lumina
prior to treatment or after 64 weeks (P=1.0). Blood ves-
sel lumina remained open throughout the study.

When placebo and minoxidil-treated groups were
compared, we found no significant change in systolic or
diastolic blood pressure, pulse, respiratory rate, or weight
from baseline to 12 weeks or baseline to 64 weeks

(P>.05).

DISCUSSION

We report the results of a 15-month study using 3%
topical minoxidil to treat patients with extensive alope-
cia areata, alopecia totalis, or alopecia universalis. Scalp
biopsies were done prior to treatment, during treatment
at three months, and at the end of the study. All subjects
had extensive alopecia areata; 16 of 22 patients who
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FIGURE 4. Pretreatment (A) and posttreatment (B) biopsy specimens from patient 15 showing new anagen formation but

continued peribulbar inflammation (x40).

FIGURE 5. Pretreatment (A) and posttreatment (B) biopsy specimens from patient 17 showing new anagen formation (x20).

finished the study had alopecia totalis or universalis.
Fourteen percent of our patients had marginal, cosmeti-
cally acceptable scalp hair regrowth. None of the
patients could go without a wig. Fifty-nine percent of
patients had some regrowth; 41% had no regrowth.
Younger patients had a better response to topical minox-
idil than older patients.

Results of other studies have varied. Weiss et al,’ in a
series of 48 patients, observed that 25 patients (52%)
had terminal hair regrowth and of those, 11 (23%) had
cosmetically acceptable regrowth. Fenton and Wilkin-
son’ reported that 16 of 26 (61%) patients treated with
1% minoxidil had cosmetically acceptable regrowth.
Vanderveen et al’ reported that none out of 10 patients
with alopecia areata had regrowth with either 1% or 5%
minoxidil. Fiedler-Weiss et al? reported a better re-
sponse to 5% minoxidil than to 1% minoxidil; 6% had
cosmetically acceptable regrowth.
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Histologically, there was no significant change in
blood vessel lumina opening, peribulbar inflammation,
or perivascular inflammation. There was evidence of
new anagen formation, and an increased diameter of the
hair follicle. Fenton and Wilkinson® reviewed a few
posttreatment biopsy specimens and suggested that the
disease is still active despite regrowth. Weiss et al’ re-
ported decreased perifollicular lymphocytic infiltrate,
increased hair follicle diameter, and opening up of pre-
viously closed dermal blood vessels. The perivascular in-
filtrate remained unchanged. Our study concurs with
that of Weiss et al’ in that there was no change in per-
ivascular infiltrate and an increase in hair follicle diame-
ter. However, we were unable to find a change in per-
ibulbar inflammation or change in lumina of dermal
blood vessels.

When placebo and minoxidil groups were compared,
we found no significant change in mean systolic or dias-
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tolic blood pressure, pulse rate, respiratory rate, or
weight from baseline to either 12 or 64 weeks. We origi-
nally reported a decrease in blood pressure with the use
of topical minoxidil'’*; however, in retrospect, when the
minoxidil blood levels and the double-blind code were
taken into account, this was not significant.

Throughout the study, there were no major adverse
reactions. The one patient who had dyspnea on exertion
and chest pain was found by catheterization to have
coronary artery disease. His symptoms were, therefore,
not likely to be due to the minoxidil. Early repolariza-
tion variant developed on the electrocardiogram of one
15-year-old patient. Olsen et al* reported similar
changes in patients with male-pattern alopecia treated
with minoxidil. Whether this was caused by the minox-
idil solution or a normal benign variant in a young
patient is unclear.

The mechanism of action of minoxidil is unknown.
Its mode of action may be by increasing cutaneous blood
flow.’* Cohen'¢ reported that minoxidil has a mitogenic
effect on epidermal cells and immunosuppressive effects
on lymphocytes, suggesting an immunologic effect.

A difficulty with our study was the short three-month
period of the double-blind portion of the study. To make
a definitive statement concering the efficacy of 3%
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topical minoxidil, a longer double-blind period may be
necessary. In addition, a study using topical minoxidil on
half of the scalp may be inadequate because of the sys-
temic effects of any absorbed minoxidil.

Our results of 14% marginal, cosmetically acceptable
regrowth may have been lower than those reported in
other studies since alopecia in the majority of our
patients had been unresponsive to other treatments
(dinitrochlorobenzene, topical anthralin, intralesional
steroids, and oral steroids). In our experience, alopecia
areata has a cyclic pattern of activity with shed, growth,
shed, and regrowth. It has been apparent in the long-
term minoxidil study that patients whose disease is re-
sponsive to minoxidil may have increased activity of
their alopecia areata, but will have regrowth with con-
tinuation of the minoxidil.
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