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Thirty-one men with androgenctic alopecia completed 4% 10 5 years of therapy with 2% and
3% topical minoxidil. Hair regrowth with topical minoxidil tended 1o peak at 1 year with a
slow decline in regrowth over subsequent years. However, at 42 1o 3 years, maintenance of
nonvellus hairs beyond that seen at baseline was still evident. Topical minoxidil appears 1o
be effective in helping to maintain nonvellus hair growth in men with androgenetic alopecia.

(1 An Acan DERMATOL 19902 2:643-0.)

Topical minoxidil { Rogaine ) has been shown 1o be
an cffective agent in the treatment of androgenetic
alopecia, In a 4-month, placebo-controlled trial, pa-
tients treated with 2% and 3% topical minoxidil
twice daily showed a statistically significant increase
in target area Lerminal hair counts versus placeho.'
During the entire 12-month controlled tral, there
was almost a twofold increase in targel area termi-
nal hairs in those receiving active drug’ and 24% o
56% of patients had moderate to dense regrowth. ™

What happens with continued use of topical mi-
noxidil for many vears? We reported that hair re-
growth tended to plateau after approximately 1 year
of treatment with topical minoxidil with mainte-
nance of this growth after 2 vears and 9 months of
application twice a day. The purpose of this article
is to extend the follow-up in those men who have
continued 1o use Lopical minoxidil for 442 1o 5 years.

METHOD

Protocol. One hundred twenty-six men with androge-
netic alopecia completed the first vear of a placebo-con-
trolled trial of 2% and 3% wpical minoxidil (Fig. 1). At
4 months the placebo-treated group and at 12 months the
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Table 1. Study population at basehine

| Subjects who | Subjects who
completed 1 vr | continssed topicul
but mot 455 wr | minoxidil 455 sr
Ly = b5} im= A0
Age (vr) (range) 36.0 (20-48) 377 (27-48)
Dwration (yr) {range) 105 (2-30) 990 21)
Pattern (%)
I (verex) 33 32
1LY a0 b
W 28 19
Va 7 13
Vi 2 0

2% minoxidil group were crossed over 1o 3% wopical mi-
noxidil. Patients applied the study medication twice daily
for the entire 41 to 3 years of long-term follow-up with
the exception of a 9- to 12-month period beginning an 2
veairs when hall of the patients were randomized to once-
daily application. Because of perceived superior ellicacy
by patient and investigator alike of the twice-daily apph-
cation, all patients using topical minoxidil once daily re-
turned Lo twice-daily dosing by 3 vears.

Subjects. Thirty-one of the 126 men whocompleted the
first study year continued 10 use topical minoxadil for 4%
to 5 years. Hair counts were dong in the midvertex region
as previously descnibed” and by the same experienced
counter. Hair counts were performed monthly during the
first year, at 2 vears 9 months, 3 years. and at 4% to §
years, Standardized photographs were also taken and
evaluated.

Statistical analysis. Statistical resting was performed
with the x° stutistic for catcgorical data and linear
regression analysis for continuous data.
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Fig. 1. Topical minoxidil in the treatment of androgenetic alopeci.
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Fig. 2. Longitudinal nemvellus target arca hair counts in patients with androgenctic alope-

cia treated with topical minoxidil.

Table 11 Longitudinal nonvellus target area hair
counis

L hange Time receiving frcatmint
from bascl:
riimis (B hikirs 1sr AT -I.!'-i:.r
Men 2734 i e e
5D 157.1 1718 [fd,2
Plin/max 4,577 =45,/728 —47 /5T

Wieaer, Minimund) sasimien; S0, stamndard deviation.

RESULTS

A comparison af the age, duration, and pattern of
hair loss of these who completed the original 12-
month study versus those who continued topscal mi-
noxidil for 41: to 3 vears is given in Table 1. Patients
who completed the long-range follow-up were nat
statistically different in terms of baseline age, dura-
tion, or pattern of baldness from the larger initial
group (o= 0,153, The patients who continued with

topical minoxidil for 4% to 5 years tended to have
lower baseline nonvellus hair counts (p= 0.076)
than the short-term growp but had a similar amount
of hair growth during the initial 12 months
{p = 0.360).

Hair regrowth with topical minoxidil peaked at
approximately 1 year of treatment with a slight but
not statistically significant decrease in 1-vear counts
seen at the 3-year visit {p=10.16, Fig. 2). AL | yeur
there was a mean inerease in nonvellus hairs com-
pared with the baseline count of 273.4( + 157.1 }and
that at 3 years, 246.2 ( = 1T1.8). At 4% 10 5 vears a
further decrease was noted in the mean noavellus
hair counts [ Table 11}, which was a statstcally sig-
nificant decrease from the L-year nonvellus hair
counts (p=0.012) but was still a significant
(p<0001} increase over the baseline count
(206.6 = 163.3). However, some patients receiving
Wing-term treatment with topical minoxidil contin-
ued 1o have an increase in nonvellus target area
counts at 4% 10 3 vears bevond their 1-vear counts
(1= %), Similarly, a few subjects, despite continued



ign F =0t " bid applcation Ihrougheul Irsaiment course
= b applcation to Byrs, gd Syr 1o Jyra, bid therealier

S00
iy
]
A=
>
]
=
=
=]
=
|:| e !
i 1 2

J a & B
Yaars

Fig. 3. Lengitudinal analyvsis of target area hair counts in patients using topical minoxidil
[or androgenetic alapecia; comparison of frequency of application.

Fig. 4. Patient at baseline and 3 vears 4 months with topecal muinoxidil.

treatment with topical minoxidil, had nonvellus tar-
get area hair counts decrease below haseline (5 = 4.
=36 + 40.5).

We attempted Lo identify whether patients whao
were treated with topical minoxidil once daily (=
|73 for 9 1o 12 months had a different subsequent
course of hair growth or loss compared with those
who continuously used twice-daily topical minoxidil
throughout thestudy (n = 14, Fig. 3). Theonce-daily
group had a notable decline in larget area nonvellus
counts between | and 3 years (—68.2 + 909
F=0015) compared with the twice-daily group,
who continued to have a slight increase in counts
(226 + 104.3). After transfer back 1o twice-daily
treatment, the hair loss stabilized in the dailv dose

treatment group. Al 4% to 3 vears the change from

the I-year nonvellus hair counts in both treatment
groups was nod statistically different (p = 0.87). The
statistical results of the COMPArison -._|_"|,J._|i|:. resimens
were unaliered by a covariate adjusiment for ape.
duration of baldness, and baldness patiern.

I’Jmlug raphs of patients seen at 3 yveurs 4 months
and 4 years 2 months of follow-upare shown in Figs
4 and 5, respectively.

DISCUSSION

In androgenetic alopecia. topical minoxidil pro-
duces regrowth of a cerlain percentage of miniator-
fed hanes in affected areas. Discontinuation of ihe
medication resulls in & prompt fall-om in 4 w &
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Fig. 5. Patient at 5 months and 4 vears 2 months with topical minoxidil.

months of the hair gained during treatment® A re-
duced maintenance schedule has not been thor-
oughly evaluated, but preliminary evidence supports
the need to continue indefinitely with a twice-daily
regimen to maintain hair growth.”

Like Koperski et al,’ we® found that hair re-
growth with topical minoxudil tends to platcan at
about 12 months of treatment with a slight decline
in this new growth by 2': o 2% vears. With follow-
up now to44% to 3 vears, we have found that contin-
ued use of topical minoxidil is sssociated with a show
decline in the 12-menth hair counts but continued
maintenance of nonvellus hair regrowth well beyvond
Lhat at baseline, Rietschel and Robertson® reporied
a 43-month follow-up ol patients who used topical
minoxidil under a similar study protocol and found
that there was a continued increase in target hair
counts with time. The reason for the dispanty is not
clear,

We have reported on the cquivalency of 2% and
1% topical minoxidil so the results here ean proba-
bly be extrapolated to the commercially available
form of 2% topical minoxidil {Rogaine)."* There
are several explanations as to why topical minoxidil
could be less effective at 5 vears than at 1 vear. Per-
haps this is secondary to tachyphylaxis or an oblig-
atory cycling in hair growth, Topical minoxidil
stimulates the growth of epidermal cells in cul-
ture'™ ' and presumably stimulates hair growth by
initiating and promoting the anagen phase of these
epidermally derived structures, The average dura-

tion of anagen in scalp hair is 3 vears.'- Whether

topical minoxidil or any other hair growth promoter
can prolong anagen or the way in which it afTects the
anagentelogen cyeling process is unknown,
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