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ABSTRACT
  Introduction: Latanoprost has been shown to have potential for the treatment of hair 
loss evidenced by increased thickness and length of eyelashes and hypertrichosis that can 
be observed when it is used in the periorbital region.
Objective: To evaluate the effectiveness of latanoprost, used isolatedly or in associations, 
for reducing hair loss and/or stimulating its growth in patients bearers of telogen effluvi-
um or androgenic alopecia.
Methods: A comparative, double-blind study was carried out during 180 days, with 6 
groups: G1 - placebo, G2 - 5% minoxidil, G3 - 5% minoxidil + 0.005% latanoprost, G4 
- 0.005% latanoprost, G5 - 5% minoxidil + 0.010% latanoprost, G6 - 0.010% latanoprost. 
The total and percentage count of hair strands was carried out based on phototrichogram 
in the anagen and telogen phases.
Results: There was improvement in G2 (total number of hair strands, number of anagen 
strands in D92 and D180), G3 (total number of hair strands and number of anagen hair 
strands in D242), G4 (total number of strands in D182, and number of anagen hair strands 
in D92 and D182), and G5 (total number of hair strands in D182, percentage of telogen 
and anagen hair strands and number of anagen hair strands in D92 and D182). Treatment 
of G6 did not yield significant difference regarding the placebo.
Conclusions: The treatments with 5% minoxidil, 5% minoxidil + 0.005% latanoprost, 
0.005% latanoprost, 5% minoxidil + 0.010% latanoprost were shown effective in con-
trolling hair loss and in increasing the total number of hair strands.
  Keywords: Alopecia; Hair; Minoxidil

RESU MO
  Introdução: A latanoprosta tem demonstrado potencial para o tratamento de queda de cabelos devido 
ao aumento da espessura e do comprimento dos cílios e hipertricose, observados com seu uso na área 
dos olhos. 
Objetivo: Avaliar a eficácia da latanoprosta, isolada ou em associações, na redução da queda e/ou 
estimulando o crescimento de cabelos em pacientes portadores de eflúvio telógeno ou alopecia andro-
genética. 
Métodos: Estudo duplo-cego comparativo, durante 180 dias, entre seis grupos: G1: placebo G2: mi-
noxidil 5%; G3: minoxidil 5% + latanoprosta 0,005%; G4: latanoprosta 0,005%; G5: minoxi-
dil 5% + latanoprosta 0,010%; G6: latanoprosta 0,010%. Foi feita a contagem em fototricograma 
do total e percentual de fios em fase anágena e telógena.
Resultados: Houve melhora para os grupos G2 (total de fios e número de fios anágenos em D92 e 
D180), G3 (total de fios e número de fios anágenos em D242), G4 (total de fios em D182; núme-
ro de fios anágenos em D92 e D182) e G5 (total de fios em D182; percentual de fios telógenos 
e anágenos e número de fios anágenos em D92 e D182). O Tratamento do G6 não apresentou 
diferença significativa em relação ao placebo. 
Conclusões: Os tratamentos com minoxidil 5%, minoxidil 5% + latanoprosta 0,005%, lat-
anoprosta 0,005%, minoxidil 5% + latanoprosta 0,010% se mostraram eficazes no  
controle da queda e no aumento total de fios.
Palavras-chave: Alopecia; Cabelo; Minoxidil 
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G4, G5 and G6. An initial dermatological assessment was per-
formed at the time of inclusion to verify the absence of initial 
clinical signs not compatible with the inclusion criteria of the 
study (D0).

The inclusion criteria were: healthy participants of both 
genders, phototype I to IV, age between 20 and 55 years, pres-
ence of androgenetic alopecia (stages I to III in men, according 
to the Hamilton scale and I to II in women, according to the 
Ludwig scale), intact skin on the area to be studied (scalp), habit 
of washing the hair at least 3 times a week and those who were 
not using any product for hair growth for at least 4 weeks before 
the study.

Exclusion criteria were: presence of cicatricial alopecia 
or concurrent scalp disorders (infections, severe psoriasis and 
seborrheic dermatitis); active atopic dermatitis; allergy to the 
products being tested; pregnancy or breastfeeding; candidates 
with renal, cardiac or liver transplant, immunodeficiencies, use of 
corticosteroids, antihistamines, immunosuppressants, retinoids or 
anti-inflammatories; previous hair transplant or surgery for scalp 
reduction; use of minoxidil or finasteride (oral or topical) within 
6 months before the study; treatments with low energy light, in-
frared or laser within 6 months before the study; solar erythema 
on the area to be studied or predicted intense exposure to sun 
light or UV lamps during the study and use of hair extensions, 
wig or hair straightening during the 3 months prior to the study.

Procedures
The products were used by the participants themselves 

at home, according to the following instructions: daily topical 
application on dry and clean scalp, using the fingertips. The par-
ticipants were instructed to wash their hands soon after using 
the product.

Total duration of the treatment was 6 months (180 ± 4 
days) for all participants, except for the group G3, whose treat-
ment was prolonged for 2 more months (240 ± 4 days). The 
dermatological safety clinical evaluations were performed in 
the following experimental periods: D0, D30, D60, D90, D120, 
D150, D180, D210 and D240 (i.e., on the day of the first visit 
and 30 ± 2, 60 ± 4, 90 ± 4, 120 ± 4, 150 ± 4, 180 ± 4, 210 ± 
4 and 240 ± 4 days after the first visit). On the same days, the 
participants filled out a questionnaire of sensitization, regard-
ing possible clinical signs and discomfort experienced with the 
products being investigated.

To visually assess the efficacy of the products in promot-
ing uniformity and coverage of the scalp of the participants, we 
conducted a macro image registry using a photographic camera 
(Canon® T3i), with standardized configurations of camera, dis-
tance, background (blue) and lighting. The images were captured 
on the following experimental days: D0, D90 and D180. For 
the participants using minoxidil + 0.005% latanoprost (G3), the 
images were also taken on D240.

With the goal of evaluating hair growth and control of 
shedding provided by the use of the products being studied, ac-
cording to the percentage increase of hairs in the anagen phase, 

INTRODUCTION
Both in men and women, androgenetic alopecia and 

telogen effluvium are among the most common causes of hair 
loss. Androgenetic alopecia is an androgen-dependent condition 
characterized by miniaturization of hair follicles, with short-
ening of the anagen phase (phase of active hair growth) and 
lengthened telogen phase (“rest” phase) in each development 
cycle of the hair follicles.1-4 Telogen effluvium is characterized 
by increased number of hairs in the telogen phase and increased 
number of hairs shed per day. It can be associated to many fac-
tors, such as nutritional deficiencies (zinc, iron, essential fatty 
acids, etc.), endocrine disorders (thyroid, menopause, etc.), stress 
and drug reactions, among others.

Currently, there are not many options available for the 
treatment of hair loss, being minoxidil the only treatment ap-
proved by the Food and Drug Administration (FDA) for topi-
cal use. Minoxidil is a vasodilating agent originally used for the 
treatment of systemic hypertension and used topically for the 
treatment of androgenetic alopecia in humans.5

Latanoprost is analogous to prostaglandin F2, used for 
the treatment of open-angle glaucoma and ocular hypertension. 
This substance demonstrated potential for the treatment of hair 
loss because of the side effects seen with its topical use on the 
ocular region, mainly thickening and lengthening of eyelashes 
and hypertrichosis.6,7

The mechanism of action of these substances are not 
completely understood. Minoxidil seems to act by stimulating 
hair follicles, particularly those dormant, prolonging the anagen 
phase,5 whereas latanoprost seems to act by stimulating the ana-
gen phase, increasing the conversion of vellus hair into terminal 
hair. The objective of this study was to evaluate the efficacy of 
minoxidil and latanoprost, in isolation or associated, and confirm 
if these substances are capable of reducing hair shedding and/
or stimulate hair growth on patients with androgenetic alopecia 
and/or telogen effluvium.

METHODS
Study design
Double-blind, comparative between six treatment 

groups: G1: placebo − control inactive product; G2: topical lo-
tion containing minoxidil 5%; G3: topical lotion containing 5% 
minoxidil + 0.005% latanoprost; G4: topical lotion containing 
0.005% latanoprost; G5: topical lotion containing 5% minoxi-
dil + 0.010% latanoprost; G6: topical lotion containing 0.010% 
latanoprost.

The distribution of the participants in the above-men-
tioned groups was randomized.

Study participants
The study was performed at the Instituto de Pesquisa 

Clínica Integrada – IPclin (Jundiaí-SP). Before the study com-
menced, it was approved by the Committee of Ethics in Re-
search of the same institution.

In total, 123 participants were included, with 21 partic-
ipants in groups G1, G2 and G3, and 20 participants in groups 
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reduction of the percentage of hairs in the telogen phase and 
increase in the total of hairs in the experimental phase, pho-
totrichogram analyses were conducted. For this, images were 
captured with the device Dermoscope® Dynamic (FotoFinder 
Systems, Inc, Maryland, USA) in standardized conditions with 
the software Trichoscale, that performs a semiautomatic count 
of hairs in each phase of the growth cycle. Data obtained with 
the equipment: total number of hairs, percentage of hairs in the 
anagen phase and percentage of hairs in the telogen phase.

Images were captured two days after the participants had 
a small area of the scalp shaved. An area of the scalp was select-
ed for the shaving (preferably on the right of left frontoparietal 
region) of approximately 2cm2, which was marked and shaved 
with an electrical shaver, in the direction of the hair shaft, al-
lowing a maximum length of 1mm. Images were taken in the 
following experimental periods: D02, D92 and D182. For the 
participants in G3, images were also captured on D242. Data ob-
tained with phototrichogram were analyzed statistically with the 
software SPSS version 17.0. A T test was performed with paired 
data to determine if there was any statistical difference between 
the periods of evaluation (p-value ≤ 0.05).

RESULTS
Of the 123 participants included in the study, 98 fin-

ished it and 25 withdrew for personal reasons not related to the 
research, being them 3 participants in G1, 4 in G2, 7 in G3, 4 
in G4, 3 in G5 and 4 in G6. The high number of withdrawal 
can be attributed to the long duration of the study. The total 
of participants finishing the study for each treatment was: G1: 
18 participants; G2: 17 participants; G3: 14  participants; G4: 16  
participants; G5: 17  participants and G6: 16 participants.

None of the participants reported discomfort related to 
the treatments and no clinical signs were detected on the scalp 
after 30 ± 2, 60 ± 4, 90 ± 4, 120 ± 4, 150 ± 4, 180 ± 4, 210 ± 
4 and 240 ± 4 days using the products. The evaluation of the 
results of the sensitization questionnaires showed that the prod-
ucts were well tolerated, with no significant signs of discomfort, 
pruritus, scaling or erythema on the scalp during the study.

Through comparative visual analysis of the macro images 
captured at each experimental period, no visual improvement 
was seen on groups G1 and G6 after 90 ± 4 and 180 ± 4 days of 
treatment, per treatment (respectively, D90 and D180), in rela-
tion to the initial aspect (D0).

For the other treatments, there was a visual improvement 
for: 35% of the participants in G2 (six), 36% of the participants 
in G3 (five), 19% of the participants in G4 (three) and 6% of 
the participants in G5 (one), on D30, D60, D120 and D150, in 
comparison to D0. Figures 1 and 2 demonstrate the visual im-
provement seen for the treatment with 5% minoxidil + 0.005% 
latanoprost.

Based on comparative analysis, it was observed in the 
phototrichogram in relation to D0: increased total number of 
hairs on D92, caused by treatment 2 (p-value = 0.0010) and 
on D182 caused by treatment 2 (p-value = 0.0026), treatment 

4 (p-value = 0.016) and by treatment 5 (p-value=0.005). Treat-
ment 3 caused increased number of total hairs on D242 (p-value 
= 0,.0025).

Regarding anagen hairs, an increased was observed on 
D92 in the groups receiving treatment 2   (p-value = 0.0005), 4 
(p-value = 0.024) and 5 (p-value = 0.004) and also on D182 for 
the same treatments (treatment 2: p-value = 0.0003; treatment 
4: p-value = 0.004; treatment 5: p-value = 0.0001), while treat-
ment 3 increased the amount of anagen hairs after 242 days of 
use (D242) (p-value = 0.001).

None of the six treatments significantly reduced the 
amount of telogen hairs.

Graphs 1, 2 and 3 show the total number of hairs, the 
number of anagen hairs and the number of telogen hairs, respec-
tively, on each period, per treatment.

Figure 3 demonstrates the phototrichogram analysis in 
different periods (treatment with 5% minoxidil).

DISCUSSION
By observing the results obtained, 5% minoxidil (G2) 

significantly increased the total hairs and total anagen hairs, from 
the first 90 days of use. A superior result than seen previous-
ly, where the increased density of hairs was only seen after 24 
weeks of using the product being tested.8 In another research, 
the increase was reported after 16 weeks.9

The 0.005% latanoprost (G4) yielded slightly inferior re-
sults to 5% minoxidil, in the total increase in the number of hairs 
and in the total number of anagen hairs after 180 days of use. On 

Figure 1: Macro image of a female participant at the start and end periods 
(treatment with 5% minoxidil + 0.005% latanoprost)

Figure 2: Macro image of a male participant at the start and end periods 
(treatment with 5% minoxidil + 0.005% latanoprost)
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Figure 3: Image for phototrichogram in different periods (treatment with 
5% minoxidil)

Graph 1: Total number of hairs by period and by treatment
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Graph 2: Number of anagen hairs by period and by treatment 

Graph 3: Number of telogen hairs, by period and by treatment 

the other hand, 0.010% latanoprost (G6) did not yield statistical-
ly significant improvement, with comparable results to placebo. 
When used for a prolonged time and in a higher concentration, 
more effective results were seen. In the end of a 24-week treat-
ment with 0.1% latanoprost, there was increased percentage of 
anagen hairs and reduction in the percentage of telogen hairs.6

The combination of both treatments had a better perfor-
mance for 0.010% latanoprost (G5), with increased total number 

of hairs after six months of treatment, whereas 0.005% latano-
prost associated to 5% minoxidil (G3) only yielded increased 
number of hairs after eight months of use.

CONCLUSION
None of the participants reported discomfort and no 

clinical signs were detected on the scalp during the study.
From the phototrichogram evaluation, we can conclude 

that:
Treatment with topical 5% minoxidil increased the total 

number of hairs and the total number of anagen hairs in the first 
3 months of the study (D92).

Treatment with topical lotion containing 5% minoxidil 
+ 0.005% latanoprost only increased the total number of hairs 
and the total number of anagen hairs after 8 months of study 
(D242).

Treatment with topical 0.005% latanoprost lotion in-
creased the total number of hairs after 6 months of use (D182).

Treatment with topical 5% minoxidil 5% + 0.010% lata-
noprost lotion increased the total number of hairs after 6 months 
of use (D182).

Treatment with topical 0.010% latanoprost lotion showed 
no statistically significant difference compared to placebo. l
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