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ABSTRACT Background: Androgenic alopecia (AGA) is a pattern of hair loss in men and women characterized by
progressive miniaturization that does not cause scarring of hair follicles. Prostaglandin analogues have been recognized
as being capable of inducing hypertrichosis. Objective: To determine the effect and safety of bimatoprost on androgenic
alopecia. Methods: Eight subjects diagnosed with androgenic alopecia based on history, physical examination and
dermoscopy, were given one drop (≈ 50µL) bimatoprost 0.03% in the target area of therapy once a day for 12 weeks. A
dermoscopy was used to measure the diameter and number of vellus hairs (hair with a diameter less than 1mm). Result:
All target areas of therapy showed an increase in the velus hair diameter after therapy. Conclusion: This study shows
that the 12-week topical application of bimatoprost 0.03% solution results in a significant increase in vellus hair diameter.
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Introduction

Androgenic alopecia (AGA) is a pattern of hair loss in men and
women characterized by progressive miniaturization that does
not cause scarring of hair follicles with a distribution pattern
that tends to occur in men compared to women.[1] In AGA,
shortening of the anagen phase, which shifts the anagen and
telogen ratios in the scalp that do not experience baldness from
about 12:1 to less than 5:1.[2] The aetiology of AGA is multi-
factorial and polygenetic. Male AGA (MAGA) is an androgen-
dependent condition that caused by genetic predisposition even
though inheritance mode is still unclear.[1] Generally, treatment
of AGA can be divided to androgen-dependent agonist and an-
tiandrogen independent. Androgen-dependent agonists drugs
act against androgens, and anti-androgen independent drugs
work through a variety of mechanisms other than hormones,
such as minoxidil, and prostaglandin analogues.[3] Latanoprost
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and bimatoprost were used to decrease ocular pressure in glau-
coma, and incidentally, hair lengthening was observed. Based
on recent evidence, latanoprost and bimatoprost induced hu-
man hair lightening probably due to its functions as an analogue
prostaglandine that stimulated hair follicle growth.[4] Garza et al.
in their study showed due to the positive effect of prostaglandin
E2 ( PGE2) and prostaglandin F2α (PGF2α) on hair growth. [5]
This study aims to determine the effect of bimatoprost on an-
drogenic alopecia based on diameter and number of vellus hair
count.

Patient and Methods

The study was conducted in the Department Dermatology,
and Venereology has Hasanuddin University Teaching Hospi-
tal approved by Ethics Commission from Faculty of Medicine,
Hasanuddin University. This study used a clinical trial research
design with prospective pre-and post-treatment methods. The
inclusion criteria were men aged 20-40 years with androgenic
Norwood-Hamilton alopecia degree ≥ III, willingness to main-
tain the same hairstyle, length and colour of hair during the
study, agree and sign the informed consent form. The exclusion
criteria were using a low-level light comb for hair care, using
topical steroids / NSAIDs on the scalp and patients suffering
from scalp infections and various disorders of the scalp. All
patients who had been diagnosed with androgenic alopecia (his-
tory, physical examination and dermoscopy) were given one
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drop (≈ 50µL) bimatoprost 0.03%, at the target area of therapy
once a day for 12 weeks. The target therapeutic area was marked
using a nonpermanent tattoo. Evaluation of the vellus hair was
zone using a dermoscope before treatment at the first visit, four
weeks, eight weeks and 12week after treatment.

Results

From 8 subjects, there were three subjects in the 20-29 years
age group (37.5%) and five people in the 30-39 years age group
(62.5%). Seven people (87.5%) had a family history of andro-
genic alopecia, and one person (12.5%) did not have a history of
alopecia.

Paired t-test
Table 1 shows the increase in vellus hair diameter after 4, 8, and
12 weeks of bimatoprost treatment. It was shown that the hair
diameter significantly increased in week 4, 8, and 12 compared
to the baseline value (p<0.05).

Table 1 Increase in Vellus Hair Diameter.

Time of Measurement N Mean SD p

Diameter

T0-4 8 0,0112 0,006 0,002

T0-8 8 0,0202 0,005 0,000

T0-12 8 0,0211 0,008 0,000

Table 2 shows the hair count at week 4,8, and 12 did not
significantly different compared to week 0 before treatment
(p>0.05).The observed side effects were pruritus (3 subjects) and
erythema (3 subjects).

Table 2 Increase in Vellus Hair Count

Time of Measurement N Mean SD p

Diameter

T0-4 8 6,625 15,82 0,275

T0-8 8 4,5 20,60 0,556

T0-12 8 5,37 19,37 0,458

Discussion

Alopecia is a common complaint that is often found in dermato-
logic practice. Androgenic alopecia (AGA) is seen in about 70%
of the population.[6] Yeo et al. found that men contributed to
nearly two-thirds of patients with AGA.[7] Currently approved
treatment options for AGA are finasteride and topical minoxi-
dil.[6] Other alternative therapies are prostaglandin analogues,
bimatoprost and latanoprost, which show hair growth effect on
eyebrows and eyelashes.[8]

In our study, we observe a hair growth effect denoted by an
increase in vellus diameter on subjects suffering from AGA. This
result is also in accordance with the research observing the ef-
fect of topical bimatoprost 0.03% conducted by Duke University

which showed a 78% increase in vellus hair count compared
to the placebo after 16 weeks of therapy [9] However, a signifi-
cant increase in the vellus hair count was not demonstrated in
this study, suggesting that bimatoprost works by increasing the
diameter of the hair but does not affect the amount of hair.

Recent studies have shown that PG inhibits hair growth and
promotes the onset of catagen and decrease hair lengthening,
leading to the increase in telogen follicles and miniaturization
of the hair follicle, features that are characteristics of AGA.[5]
In addition, there is also a dysregulation of PG where PGD2
inhibits hair growth and thus represents a negative counterbal-
ance to the positive effects on hair growth shown for PGE2 and
PGF2α.[10] A recent study from Garza et al., showed that the
level of Prostaglandin D2 synthase (PTGDS) in the alopecic area
of men with AGA was higher than the normal area.[5]

Bimatoprost is a prostaglandin analogue thought to induce
hair growth through a direct and indirect action on hair folli-
cles.[10] An in vivo study showed that bimatoprost induced hair
growth by targeting the follicular prostanoid receptors. Also,
an indirect effect on the blood vessels and surrounding tissues
involvement was also observed.[11] The effect of bimatoprost
towards hair growth was first suggested when it was found to
lengthen eyelashes, possibly through increasing the number of
eyelash follicles in the anagen phase as well as prolonging this
phase. Furthermore, bimatoprost is also suggested to cause an
increase in melanogenesis as well as dermal papilla and hair
bulb, leading to darker and coarser lashes.[10] Reported side ef-
fects found during the study were pruritus and erythema which
can be caused by several possibilities. In our study, it can be
caused by an uneven application on the target area.

Conclusion

This study shows that 12-week topical application of bimato-
prost 0.03% solution results in a significant increase in vellus
hair count. Future studies with longer follow-up period and a
larger population should be conducted to confirm this finding.

References

1. Kelly Y, Blanco A, Tosti A. Androgenetic alopecia: an up-
date of treatment options. Drugs. 2016;76(14):1349-64.

2. Kabir Y, Goh C. Androgenetic alopecia: update on epidemi-
ology, pathophysiology, and treatment. Journal of the Egyp-
tian Women’s Dermatologic Society. 2013;10(3):107-16.

3. Varothai S, Bergfeld WF. Androgenetic alopecia: an
evidence-based treatment update. American journal of clin-
ical dermatology. 2014;15(3):217-30.

4. Nieves A, Garza LA. Does prostaglandin D2 hold the
cure to male pattern baldness? Experimental dermatology.
2014;23(4):224-7.

5. Garza LA, Liu Y, Yang Z, Alagesan B, Lawson JA, Norberg
SM, et al. Prostaglandin D2 inhibits hair growth and is
elevated in bald scalp of men with androgenetic alopecia.
Science translational medicine. 2012;4(126):126ra34-ra34.

6. Falto-Aizpurua L, Choudhary S, Tosti A. Emerging treat-
ments in alopecia. Expert opinion on emerging drugs.
2014;19(4):545-56.

Dwi Aryaningrum / International Journal of Medical Reviews and Case Reports (ARTICLE IN PRESS)



7. Yeo I, Jang W, Min P, Cho H, Cho S, Hong N, et al.
An epidemiological study of androgenic alopecia in 3114
Korean patients. Clinical and experimenal dermatology.
2014;39(1):25-9.

8. Lee W-S, Lee H-J. Characteristics of androgenetic alopecia
in asian. Annals of dermatology. 2012;24(3):243-52.

9. Duke U. Topical Bimatoprost Effect on Androgen Depen-
dent Hair Follicles: Bethesda MD : National Library of
Medicine (US); 2014 [updated September 2014]. Available
from: https://clinicaltrials.gov/ct2/show/NCT02170662.

10. Zaher H, Gawdat HI, Hegazy RA, Hassan M. Bimatoprost
versus mometasone furoate in the treatment of scalp alope-
cia areata: a pilot study. Dermatology. 2015;230(4):308-13.

11. Khidhir KG, Woodward DF, Farjo NP, Farjo BK, Tang ES,
Wang JW, et al. The prostamide-related glaucoma ther-
apy, bimatoprost, offers a novel approach for treating scalp
alopecias. The FASEB Journal. 2013;27(2):557-67.

Dwi Aryaningrum / International Journal of Medical Reviews and Case Reports (ARTICLE IN PRESS)


