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Abstract

Background: Androgenetic alopecia (AGA) more commonly known as male pattern baldness affects up to 50% of men
worldwide. Tretinoin prolongs anagen phase and increases percutaneous absorption of minoxidil three fold. Azelaic acid is
an inhibitor of 5 alpha reductase and could be an effective agent in the treatment of androgen related pathology of human
skin. Aims and Objective: 1) To study the efficacy of topical minoxidil 5% in treatment of androgenetic alopecia. 2) To
study the efficacy of combination of topical minoxidil 5%, topical azelaic acid 1.5% and topical tretinoin 0.01% in treatment
of androgenetic alopecia. 3) To compare the efficacy of foresaid topical preparation in treatment of androgenetic alopecia
Setting: Outpatient department of Dermatology, Venerology Leprology of a tertiary health care centre with an attached
medical college. Material and methods: Topical minoxidil 5 % lotion was used in 23 (50%) patients of the present study:.
Combination of topical minoxidil 5%, azelaic acid 1.5 % and tretinoin 0.01 % lotion was used in 23 (50 %) patients of the
present study. Statistical analysis used: Epi info version 7. Results: There was statistically significant increase in hair
number and thickness after treatment in both the groups. The comparison of the increase of hair number and thickness
was statistically insignificant. Conclusions: Topical Minoxidil 5% is equally effective to combination of topical Minoxidil
5%, azelaic acid 1.5% and tretinoin 0.01% in treatment of androgenetic alopecia.
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1. Introduction worldwide'. The disorder occurs in almost all patients

before 40 years and in many patients below the age of 30
Androgenetic alopecia (AGA) more commonly known years®. AGA is, for most men, an unwanted and stressful
as male pattern baldness affects up to 50% of men event that diminishes satisfaction with their body image’.
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It is a result of interplay of genetic, endocrine and aging
factor®. Pre-programmed follicles on the scalp undergo
a transformation from long growth (anagen) and short
rest (telogen) cycles to long rest and short growth cycles
coupled with progressive miniaturization of the follicle>*.
These changes are androgen dependent and require the
inheritance of several genes. The gene that encodes the
androgen receptor has been identified®. The evolution of
baldness progresses from thinning in the temporal areas
producing a reshaping of the anterior part of the hairline
(temporal recession) then on to the loss of hair from the
vertex region’.

There are many resources available for the assessment
of patients who present with hair loss. Evaluations can be
categorized as invasive (e g, scalp biopsies), semi-invasive
(e g, trichogram), or noninvasive (e g, hair counts,
microscopic evaluation, trichoscopy). Each of these
approaches, when interpreted with the comprehensive
clinical picture, can provide valuable insights into patient
diagnosis, treatment and monitoring’.More recent studies
have accumulated evidence that use of dermoscopy of
hair and scalp (trichoscopy) in the clinical evaluation
of hair disorders improves diagnostic capability beyond
simple clinical inspection®!.

Without treatment, AGA takes a chronic progressive
course with an

average hair loss of 5-6 % annually with great inter
individual variability'>".

Minoxidil increases the duration of anagen growth
phase and gradually enlarges miniaturized hair follicles
(vellus hairs) into mature terminal hairs*. Minoxidil
does not restores all the hairs, and the response varies
among men. Even in those who respond, there may be
disappointment at the limited extent of improvement®.
Treatment for 3-6 months is needed to reduce hair fall
and 6-12 months to improve scalp coverage. Continued
treatment is needed to maintain the benefit. Even though
continuous use has been advocated for a sustained
cosmetic benefit, in long-term use its efficacy has been
found to decrease gradually. The extent of hair loss
reverts to pre-treatment level six months after stopping
minoxidil'®.

The findings that tretinoin prolongs anagen phase'
and increases percutaneous absorption of minoxidil three
fold"® has been impetus for the use of combination of
tretinoin and minoxidil in AGA. There is evidence that
tretinoin, when combined with minoxidil, may enhance
its efficacy. Azelaic acid is an inhibitor of 5 alpha reductase
and has been tried in AGA" and it could be an effective
agent in the treatment of androgen related pathology of
human skin. There are no sufficient reports regarding the
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efficacy of topical tretinoin and azelaic acid in treatment
of androgenetic alopecia and there added advantage in
treatment of androgenetic alopecia along with minoxidil.
In this study we intend to compare efficacy of topical
5% minoxidil versus efficacy of combination of topical
minoxidil 5%, topical azelaic acid 1.5% and topical
tretinoin 0.01% in treatment of androgenetic alopecia
on the basis of dermoscopic analysis in the patients of
androgenetic alopecia.

2. Aims and Objectives

 To study the efficacy of topical minoxidil 5% in treat-
ment of androgenetic alopecia.

o To study the efficacy of combination of topical minox-
idil 5% ,topical azelaic acid 1.5% and topical tretinoin
0.01% in treatment of androgenetic alopecia.

o To compare the efficacy of foresaid topical preparation
in treatment of androgenetic alopecia.

3. Setting

The study was undertaken in the outpatient department
of Dermatology Venerology and Leprology of a tertiary
health care centre with an attached medical college after
approval from the institutional ethics committee.

4. Material and Methods

The present prospective comparative interventional
study was carried out in department of dermatology of
a tertiary health care institute. A total of 46 male patients
were included in the study during the period of August
2012 to December 2014. Approval of institutional ethical
committee was taken. A written informed consent of each
patient was taken.

4.1 Patient Selection
4.1.1 Inclusion Criteria

1. Male patients in the age group of 18-50 years.

2. Clinically diagnosed cases of androgenetic alopecia.

3. Patients willing to participate in the study and ready
to sign the informed consent form and patients willing
to follow up.

4.1.2 Exclusion Criteria

1. Use of following drugs during 1 year prior to the
screening
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minoxidil(topical)

tretinoin (oral or topical)

azelaic acid (topical)

drugs with anti androgenetic properties (eg finas-

teride,cyproterone  acetate,  spironolactone,keto-

conazole,flutamide)

2. Use of systemic steroids for past 6 months prior to en-
rolment in the study.

3. Patients using anabolic steroids, vasodilators, antihy-
pertensives, calcium channel blockers, antiepileptic
drugs, cytotoxic agents, lithium, phenothiazines.

4. History of radiation to scalp or chemotherapy.

5. Known sensitivity to the used drug.

6. Chronic illness, surgery, stress or any psychiatric ill-
ness.

7. Ophthalmic implants and eye surgery in past 1 year.

a0 o

4.2 Treatment Modalities

1. Topical minoxidil 5 % lotion was used in 23 (50%) pa-
tients of the present study.

2. Combination of topical minoxidil 5%, azelaic acid 1.5
% and tretinoin 0.01 % lotion was used in 23 (50 %)
patients of the present study.

4.3 Method
4.3.1 During Visit 1

The eligible patients according to inclusion criteria were
enrolled in the study and written informed consent was
obtained after counseling. Baseline assessment in terms
of medical history, physical examination, general scalp
and hair examination (area of involvement, frontal hair
line-retained or lost, dandruff present or absent, hair
pull test-positive or negative, area of alopecia other than
scalp) and blood investigations (complete blood count,
random blood sugar, antinuclear antibody titre, thyroid
stimulating hormone and anti thyroid antibodies) were
done. Hamilton’s classification was used for grading the
alopecia.

In patients with normal blood investigations global
photographs were taken from frontal and temporal view
using digital camera(SONY CYBER SHOT DSC TX1)
followed by selection of two patches from the scalp,
one from the affected area (vertex region at the cross
between nose line and ear implantation line) and one
from the unaffected area (occipital region - occipital
protuberance),in lcm by 1 c¢cm area; marked with a
permanent marker, shaved with a disposable razor, and
photographed with digital camera and dermoscope (
ARAMO SMART NAVI ASN -202) The digital images
were transferred to the computer.

Calculations of total number of hair per cm? and

average hair thickness in mm/cm* was made both for
unaffected and affected area after magnifying the images
further in the computer. The patients were given the drug
on sequential basis by dermatologist like first patient who
came on day one was given 5% topical minoxidil, day
two combination of 5% minoxidil, azelaic acid 1.5% and
tretinoin 0.01% around 1ml to be applied twice daily on
the affected area (at night, 2-3 hours before sleeping and
next morning after washing the hair).

4.3.2 Follow up Guidelines

Patients were asked to follow up after 1 month, 3 months
and 6 months from the baseline visit.At each visit global
photographs, photographs of the marked area were taken
by digital camera and dermoscope, calculations of total
number of hair and average hair thickness was made
both for unaffected and affected area after magnifying the
images further in the computer of the same marked area.
Final result was compiled after 4" visit.

4.3.3 Evaluation

Total no of hair- each hair emerging from the follicular
ostia was counted per cm?. Hair thickness — Average hair
thickness in mm per cm?

Safety evaluation- safety monitoring was designed to
detect any potential local intolerance of topical minoxidil,
tretinoin and azelaic acid and systemic cardiovascular
effects of topical minoxidil. Clinical history & physical
examination including evaluation of scalp for signs of
dermatitis, measurement of blood pressure, pulse rate,
auscultation of the chest, evaluation of extremities for
signs of peripheral edema. At each follow up visit, physical
condition was checked by medical examination and any
adverse effect was noted.

4.3.4 Statistical Analysis

Statistical analysis was done using Epi info version 7.

5. Results

Table 1. Age distribution of cases in study groups
Agein 5% Combina-  Total Percent-
years  minoxidil tion  number of age

patients

20-25 4 2 6 13
26-30 3 6 9 19.5
31-35 9 8 17 36.9
36-40 5 3 17.3
>40 2 4 13
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Figure 1.  Age distribution of cases in study groups .

In this study youngest patient was 23 years old and oldest
patient was 56 years old.
There were 17 (36.9 %) patients in age group of 31-35
years, which formed majority of the study population.
Least number of patients i.e. 6 (13 %) were seen in age
group of 20-25 years and greater than 40years (Table 1 &
Figure 1).

Table 2. Distribution of cases according to duration of
alopecia in study groups

Duration 5% Combi-  Total Per-
minoxidil nation number centage
of patients
<12 months 4 4 8 17.3
13-24 months 7 5 12 26
25-36 months 3 5 8 17.3
37-48 months 5 4 9 19.5
49-60 months 3 2 5 10.8
>60 months 1 3 4 8.6
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Figure 2. Distribution of cases according to duration of
alopecia in study groups

There were 12 patients in age group 13-24 months which
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formed majority (26%). Least number of patients i.e.4
(8.6%) were seen in age group greater than 60 (Table 2 &
Figure 2).

Table 3. Comparison of mean age in study groups

Duration Minoxidil Combi- P value Signifi-
nation cance

Mean 37.04 38.60 0.82 NS

SD 24.58 20.77 0.817 NS

39

385

m Mean

Mean age in years

Minoxidil combination

Figure 3. Comparison of mean age in study groups.

In this study mean duration of alopecia in minoxidil group
were 37.04 months and 38.6 months in combination. After
applying chi square test, mean duration in two groups was
comparable and the difference was not significant (chi
square 2.14, t 0.232, degree of freedom 44, p value 0.82)
(Table 3 & Figure 3).

Table 4. Distribution of cases according to grades of
alopecia in study groups

Grade Treatment
5% Mi- Combi- Total % P  Signif-
noxidil nation value icance

I 2 1 3 6.5 0.56 NS

11 6 5 11 24

III 5 6 11 24

v 6 9 15 32.6

\' 4 1 5 10.8

VI 0 1 1 2.1

There were 15 patients in grade IV which formed
majority; there were 11 patients of grade IIT and II, 5
patients of grade V, 3 patients of grade I and 1 patient in
grade VI. After applying Chi square test, distribution of
grades of alopecia were comparable in both groups and
the difference was not significant (df 5, chi square 3.94, p
value 0.56) (Table 4 & Figure 4).
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o among 2 groups (18.54% in Minoxidil group and 18.3
% in combination group) from the baseline, increase
was comparable in both the groups with no significant
difference (p value 0.95).

9
8
7
6 ]
s ] In visit 4 there was increase in number of hair among
a m =Mt 2 groups (27.74% in Minoxidil group & 27.04% in
N = combiten combination group) from the baseline, increase was
: L comparable in both the groups with no significant
o] |

| I n v v Vi

No.of patients

difference (p value 0.90).

Table 6. Comparison of mean values of number of hair
after treatment in both groups

Number Minox- Combi- Unpaired P  signif-

Figure 4. Distribution of cases according to grades of alope- of hair idil _ nation _ ttest value icance
ciain study groups. 40.43 40.21 0.122 0.90 Not
signifi-
Table 5. Comparison of mean values of number of hair cant
at each sitting
Minoxidil ~Combi- Unpaired P value 2045
Mean+SD  nation ttest & signifi- wa )
Mean+ SD cance
Visit 1 31.65+4.15 31.65 + 6.32 0 INS 40.35
Visit2 3030 £4.17 30.52+6.25  -0.140 0.88 NS w03 -
Visit3 37.52+5.05 37.43+6.14  0.054 0.95 NS 4025 -
Visit4 40.43 +5.56 40.21 +£6.61 0.122 0.90 NS 40.2
40.15 + .
45 401 - i
40 minoxidil combination

35
30
25 4 Figure 6. Comparison of mean values of number of hair
B minoxidil i
20 after treatment in both groups.
B combination
15 -~
10 1 Statistically insignificant difference was found between
59 mean values of number of hair after two therapeutic

regimen, after applying unpaired t test ( t value 0.122, p

R value 0.90 not significant) (Table 6 & Figure 6).
Table 7. Comparison of mean values of average hair
Figure 5. Comparison of mean values of number of hair at thickness at each visit
each sitting, Minoxidil Combina- Un- P Signifi-
. s Mean + tion Mean pairedt value cance
To compare mean values of number of hair at each visit in
. SD +SD test
both the groups unpaired t test was used. Virl 0036+ 0036 % 001 ! Notsi
At visit 1 distribution of number of hair in cases 181 N N ’ ,0 S8
. .. 0.004337 0.004499 nificant
between 2 groups was comparable with no significant o )
. . Visit2  0.040 + 0.041 + -0.765  0.44 Not sig-
difference (p value 1) (Table 5 & Figure 5). )
.. . . 0.004679  0.004288 nificant
At visit 2 there was decrease in number of hair ( by Visit3 0,045+ 0,046 + 799 042 Notsi
. . . o isi .045 + .046 + -. ) ig-
4.26% in minoxidil group, 3.57% in combination group ° oL '8
. . 0.004315 0.004181 nificant
) from the baseline, decrease was comparable with no o )
significant difference ( p value 0.88) Visit4  0.050 0.051 -.754 0.45 Not sig-
& N 0.005128  0.003801 nificant

At visit 3 there was increase in number of hair
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Figure 7. Comparison of mean value of average hair thick-
ness at each visit.

To compare mean values of average thickness of number
of hair at each visit in both the groups unpaired t test was
used.

At visit 1 distribution of average thickness of hair
in cases between 2 groups was comparable with no
statistically significant difference (p value 1) (Table 7 &
Figure 7).

At visit 2 there was increase in average thickness of
hair among 2 groups (11.11% in minoxidil and 13.8% in
combination) from the baseline, increase was comparable
with no significant difference ((p value 0.44).

At visit 3 there was increase in average thickness of
hair among 2 groups (25 % in minoxidil and 27.7 % in
combination group) from the base line, increase was
comparable with no significant difference (p value 0.42).

At visit 4 there was increase in average thickness of hair
among 2 groups (38.8 % in Minoxidil group and 41.6 % in
combination) from the baseline, increase was comparable
with no significant difference (p value 0.45).

Table 8. Efficacy of Minoxidil
Visit Visit Visit Visit P sig-

1 2 3 4  value nifi-
cance
Mean 31.65 3030 37.52 40.43 0.0001 signif-
Number of icant
Hair
Mean 0.036 0.040 0.045 0.050 0.0001 Signif-
Thickness (f icant

40.36)

There was increase in mean value of number of hair at
visit 4 compared to baseline after applying anova test, (p
value 0.001, df 23.29) increase was statistically significant
(Table 8, 9 & Figure 8).
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Figure 8. Mean value of number of hair at every visit.

Table 9. Efficacy of combination group

Visit Visit Visit Visit P value Signif-
1 2 3 4 icance

Mean 31.65 30.52 37.43 4021 0.0001 (f Signifi-
Number 12.30) cant
of Hair

Mean 0.036 0.041 0.046 0.051 0.0001( Signifi-

Thick- f-55.52)  cant
ness
20
18
16 I
14 A
12 A
10 m 5% Minoxidil
81 m Combination
6|
N
2
0
Pruritus erythema Oryness Burning  Noside
effects
Figure 9. Comparison of side effects of treatment in both
the groups.
Table 10. Comparison of side effects of treatment in
both the groups
Side Effects 5% Minoxidil Combination
Pruritus 2 2
Erythema 1 1
Dryness 0 1
Burning 0 1
No side effects 20 18

Side effects like pruritus were seen in 2 patients and
erythema was seen in 1 patient in minoxidil group. In
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combination group side effects like prutitus was seen in
2 patients and erythema, dryness, burning were seen in 1
patient each. After applying chi square test, there was no
significant association between side effects of medications
in both the groups (p<0.01) (Table 10 & Figure 9).

6. Discussion

Factors such as occupation, marital status, religion
and economic status do not play a major role in the
manifestation of disease.

In the present study mean age of patients with AGA
was 34 years. There were 17 (36.9 %) patients in age
group of 31-35 years, which formed majority of the study
population which was comparable to study done by C L
Goh*in which mean age was 33.7 years. In study done by
Shin et al*! mean age was 37.77 years.

In a population based study of 1005 subjects done by
Dr DS Krupa Shankar® mean age was 37 years.

In the present study mean duration of hair loss
in patients of AGA was around 3 years which was
comparable with study of Sehgel et al** who reported 72%
of male patients having less than 4 years duration of AGA.

In the present study family history was present in 80 %
males which was comparable with study done by Smith
and Wells** in which 82% men had positive family history
of AGA Ellis et al® reported that 81.5 % of significantly
bald sons had bald father.

Sehgel et al* reported 87 % of male patients had
positive family history. A family history of baldness was
present in 48-5% of men in a study done by Paik et al*.

In the present study Grade IV was the most common
grade of alopecia and grade VI was least common which
was comparable to study done by Wang et al* in which
grade IV was the commonest type. In a population based
study by Dr DS Krupa Shankar* the most common grade
was grade II (27.27%) followed by grade I (22.12%) and
grade III (21.78%). Korean study by Paik et al*® had type
III as the commonest type. Sehgel et al® reported grade
IT (28%) and III (15%) being the most grades of AGA.

The difference in the results of above studies from
the present study was attributed due to racial and ethnic
differences in the prevalence and types of androgenetic
alopecia.

In the present study there was significant increase in
mean values of total number of hair and average hair
thickness from the baseline at the completion of study in
both the study groups. Increase in both the parameters
was statistically significant. Mean values of number of hair
increased by 27.74 % in minoxidil group and by 27.04%

in combination group. Mean values of average thickness
of hair increased by 38 % in minoxidil group and by 41 %
in combination group. Comparison of increase in mean
values of number of hair and average thickness of hair was
statistically insignificant in both the study groups.

In the present study topical 5% minoxidil monotherapy
was equally effective to combination of 5% minoxidil,
1.5% azelaic acid and 0.01% tretinoin in treatment of
AGA.

6.1 Group 1: Topical Minoxidil 5% Lotion

In this study group average age of patient was 33 years
which was less as compared to study done by Shin et
al*' in which mean age was 40 years. In a study done by
Hamidreza Pazoki -Touroudi* average age of the patient
was 37 years.

In this study group grade I and IV were most common
grades of alopecia followed by grade III and grade VII
was least common. In a study done by Hamidreza Pazoki
-Touroudi” grade III alopecia was most common.

In the present study difference in the results were
attributed to ethnic and racial differences in prevalence
of AGA.

In this study group during follow up

At visit 1 (1 month after starting treatment) mean
values of number of hair decreased by 4.26 % from the
baseline. At visit 2 (3 months after starting treatment)
mean values of number of hair increased by 18.54 % from
the baseline.

At visit 3 (6 months after starting treatment) mean
values of number of hair increased by 27.74 % from the
baseline.

The increase in mean values of number of hair from
the baseline was significant in this group. In the present
study increment of number of hair was seen by 3 months
after treatment.

In study done by Price, Menefee, and Strauss'?> number
of hair increased by 35 % at 3 months after treatment and
15% at 6 months after treatment.In study done by Shin et
al’’ number of hair increased by 12 .9% after 18 weeks of
treatment.

The values in the above studies were different from the
present study as the results were evaluated at different
durations from baseline.

This suggests that there is lot of ethnic difference
in treatment response to minoxidil in patients of
androgenetic alopecia.

In this study group during follow up

At visit 1 (1 month after starting treatment) mean

values of average thickness of hair increased by 11.11
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% from the baseline. At visit 2 (3 months after starting
treatment) mean values of average thickness of hair
increased by 25 % from the baseline.

At visit 3 (6 months after starting treatment) mean
values of average thickness of hair increased by 38.8 %
from the baseline.

The increase in average thickness of hair was significant
in this group.

In the present study increment of thickness of hair was
seen by 1 month after treatment.

In study done by Shin et al*' average thickness of hair
increased by 5 % at 18 weeks after treatment.

Difference in the results was due to different study
durations used for evaluation of the results as compared
to present study.

Mean values of number of hair increased by 27.74 %
and average hair thickness increased by 38.8 % in this
group.

The comparison of increment of above parameters was
insignificant compared to combination group.

In the present study topical minoxidil 5% was effective
in increasing hair number and thickness.

6.2 Group 2: Combination of Topical
Minoxidil 5%, Tretinoin 0.01% and
Azelaic Acid 1.5%

In this study group average age of patients was 35 years
which was less compared to study done by Shin et al* in
which mean age was 39 years.

In this study group grade IV of alopecia was found to
be most common followed by grade IIT and grade I, V, VI
were least common. In study done by Shin et al*! grade III
was most common grade of AGA.

In this study group during follow up

At visit 1 (1 month after starting treatment) mean
values of number of hair decreased by 3.57 % from the
baseline.

At visit 2 (3 months after starting treatment) mean
values of number of hair increased by 18.3 % from the
baseline.

At visit 3 (6 months after starting treatment) mean
values of number of hair increased by 27.04% from the
baseline.

In the present study it was observed that even in
combination group there was decrease in hair count after
1 month of therapy, tretinoin and azelaic combination
did not have an added advantage of preventing telogen
effluvium caused by minoxidil.

The increase in mean values of number of hair from the
baseline was significant in this group. In the present study
increment of number of hair was seen by 3 months after
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treatment. In study done by Shin et al* number of hair
increased by 14 % at 18 weeks in patients after applying
combination of minoxidil 5% lotion and tretinoin 0.01 %
lotion once daily. The difference in the results in above
studies from the present study may be due to difference
in the duration for evaluation of results from the baseline
and difference in frequency of application of the drug.

Bazzano et al* reported in 58 % of the male and female
patients, who were treated the twice daily with tretinoin
0.025% solution, had at least 20% increase from baseline
hair count at 12 months.

In this study group during follow up

At visitl (1 month after starting treatment) mean
values of average thickness of hair increased by 13.8 %
from the baseline.

At visit 2 (3 months after starting treatment) mean
values of average thickness of hair increased by 27.7 %
from the baseline.

At visit 3 (6 months after starting treatment) mean
values of average thickness of hair increased by 41.6 %
from the baseline.

The increase in mean values of average thickness of
hair was significant in this group.

In the present study increment of thickness of hair
was seen by 1 month after treatment. In study done by
Shin et al*! thickness of hair increased by 5 % at 18 weeks
in patients after applying combination of minoxidil 5%
lotion and tretinoin 0.01 % lotion once daily. In this study
group mean values of number of hair increased by 27.04
% and average hair thickness increased by 41 % from
baseline in this group.

The increase in mean values of number of hair and
average thickness of hair was significant in this group.

The comparison of increment of above parameters was
insignificant compared to minoxidil group. In the present
study combination of Minoxidil 5%, azelaic acid 1.5 %,
tretinoin 0.01 % was effective in increasing number of
hair and average thickness of hair.

In the present study combination therapy was equally
effective to minoxidil monotherapy in treatment of AGA.

In study done by Shin et al*' it was proven that efficacy
and safety of combined 5% minoxidil and 0.01% tretinoin
administered once daily are equivalent to those of
conventional 5% minoxidil administered twice daily for
the treatment of AGA.

Different fre quency of application of drugs (once
daily) can be factor for difference in the results in above
study as compared to present study in which combination
drug was applied twice daily.

Different time duration for evaluation of results (18
weeks) as compared to 6 months in the present study can
be a factor for difference in the results.
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Different racial and ethnicity factor can be a factor for
difference in the results from the present study.

In a study done in Iran MHEC containing 3 hair
growth promoters(minoxidil 12.5%, azelaic acid 5%,
betamethasone-17-valerate 0.025%) seemed to be effective
in hair loss treatment, more potent than minoxidil 5%
alone , without intolerable adverse effects and was to be
considerd for AGA patients who do not respond well to
minoxidil alone®.

There was a drastic improvement in cosmetic scalp
coverage with the use of tretinoin (58% with tretinoin
0.025% alone; 66% with tretinoin 0.025% combined with
0.5% minoxidil) in a study done by Bazzano et al*®.

Different concentration of azelaicacid 5 % and tretinoin
0.025% in above study can be a factor for difference in
results from the present study.

Different time duration for evaluation of results, 24 in
both the above studies weeks as compared to 6 months
in the present study can be a factor for difference in
the results from the present study. Different racial and
ethnicity factor can be a factor for difference in the results
of the above studies from the present study.

Side effects like pruritus were seen in 2 patients &
erythema was seen in 1 patient in minoxidil group. In
combination group side effects like prutitus was seen
in 2 patients and erythema, dryness, burning were seen
in 1 patient. However, symptoms were mild in all cases
and the patients were able to continue application of the
drugs. Side effects were not significantly associated with
treatment in both the study groups.

In study done by Shin et al*! five patients in the test
group (minoxidil 5% and tretinoin 0.01%) and four
patients in the control group (minoxidil 5%) complained
of scalp itching or prickling.

It was observed that minoxidil mono therapy group
was more effective in increasing number of hair than
combination group (27.74 % in minoxidil group and 25
% in combination but the difference in the increment was
not statistically significant.

It was observed that combination group was more
effective in increasing in average thickness of hair than
minoxidil monotherapy group (41 % in combination
group and 38.8% in minoxidil group) but the difference
in the increment was not statistically significant.

The patients were satisfied with scalp coverage in both
the groups.

Most of the studies are carried out in different parts of
the world; ethnicity is a factor while comparing results of
therapy.

Some patients with androgenetic alopecia might
respond better to therapy of any sort, and others respond
more slowly and less completely this factor should be
considered while comparing the results.

Minoxidil sulfate is the active metabolite that stimulates
hair follicles. The conversion of minoxidil to minoxidil
sulfate is catalysed by sulfotransferase enzymes, which
exist in scalp. There are individual variations in scalp
sulfotransferase levels. Patients with better response
to topical Minoxidil were found to have greater level of
enzyme activity®. Different study duration for evaluation
of results can be a factor for difference in results. Different
frequency of application of medications can be a factor for
discrepancy in results. As there are very few comparative
studies proving efficacy of combination of tretinoin and
azelaic acid with minoxidil versus minoxidil monotherapy
world wide and also in Indian population more studies
are invited to prove their efficacy.

In present study combination therapy (minoxidil 5%,
azelaic acid 1.5% and tretinoin 1.5%) was equally effective
to minoxidil 5% mono therapy in treatment of AGA.
The present study strengthens the evidence that topical
minoxidil 5% mono therapy is an effective treatment for
androgenetic alopecia and dermoscope is a very useful
tool in patients of androgenetic alopecia

7. Conclusions

To conclude, in the present study

o Topical minoxidil monotherapy 5% was effective treat-
ment for androgenetic alopecia. Drug was effective in
increasing hair number and thickness. Drug was safe
with minimal side effects.

o Combination of topical minoxidil 5 %, azelaic acid
1.5%, tretinoin 0.01 % was effective treatment for an-
drogenetic alopecia. Combination of topical minoxidil
5 %, azelaic acid 1.5%, tretinoin 0.01 % was effective in
increasing hair number and thickness. Combination
of topical minoxidil 5 %, azelaic acid 1.5%, tretinoin
0.01 % was safe with minimal side effects.

 Both topical minoxidil and combination of topical mi-
noxidil 5 %, azelaic acid 1.5%, tretinoin 0.01 % were
equally effective in treatment of AGA.

o Combination therapy had no added advantage over
minoxidil monotherapy.

8. Recommendations

As there are very few comparative studies of minoxidil
monotherapy versus combination of minoxidil, tretinoin
and azelaic acid in treatment of AGA as well as role of
topical tretinoin and azelaic acid in androgenetic alopecia
more studies are invited worldwide as well as in Indian
population.

MVP Journal of Medical Sciences | Print ISSN: 2340-263X | Online ISSN: 2348-2648sis



Anil Shankarlal Gugle, Vikrant M. Jadhav, Rahul P. Kote, Milind Devidas Deshmukh and Aditi Vijay Dalvi

Original Article

9.

References

10.

11.

12.
13.

14.

15.

16.

Vol 2 (2) | July-December 2015 | www.mvpjms.org

Springer K, Brown M, Stulberg DL. Common hair loss dis-
orders. Am Fam Physician. 2003 Jul 1; 68(1):93-102.
Thomas J. Androgenetic alopecia. Current status. Indian J
Dermatol. 2005; 50:179-90.

Cash TE The psychological effects of androgenetic alopecia
in men. ] Am Acad Dermatol. 1992 Jun; 26(6):926-31.
Mezick JA, Gendimenico GJ, Liebel FT, Stenn KS. Andro-
gen-induced delay of hair growth in the golden Syrian ham-
ster. Br ] Dermatol. 1999 Jun; 140(6):1100-4.

Hanneken S, Ritzmann S, N6then MM, Kruse R. Andro-
genetic alopecia: Current aspects of a common phenotype.
Hautarzt. 2003; 54:703-12. Ellis JA, Sinclair R, Harrap SB.
Androgenetic alopecia: pathogenesis andpotential for ther-
apy. Expert Rev Mol Med. 2002 Nov 19; 4(22):1-11.

Dhurat R, Saraogi P. Hair evaluation methods: merits and
demerits. Int ] Trichology. 2009 Jul; 1(2):108-19.

Ross EK, Vincenzi C, Tosti A. Videodermoscopy in the eval-
uation of hair and scalp disorders. ] Am Acad Dermatol.
2006 Nov; 55(5):799-806.

Olszewska M, Rudnicka L, Rakowska A, Kowalska-Oledz-
ka E, Slowinska M.Trichoscopy. Arch Dermatol. 2008 Aug;
144(8):1007.

Tosti A, Whiting D, Iorizzo M, Pazzaglia M, Misciali C,
Vincenzi C, Micali G. The role of scalp dermoscopy in the
diagnosis of alopecia areata incognita. ] Am Acad Dermatol.
2008 Jul; 59(1):64-7.

Tonci¢ R]J, Lipozenci¢ ], Pastar Z. Videodermoscopy in the
evaluation of hair and scalp disorders. Acta Dermatovenerol
Croat. 2007;15(2):116-8.

Price VH, Menefee E, Strauss PC. Changes in hair weight
and hair count in men with androgenetic alopecia, after
application of 5% and 2% topical minoxidil,placebo, or no
treatment. ] Am Acad Dermatol. 1999 Nov; 41(5 Pt 1):717-
21.

Sinclair RD, Dawber RP. Androgenetic alopecia in men and
women. Clin Dermatol. 2001 Mar-Apr; 19(2):167-78.

Price VH. Treatment of hair loss. N Engl ] Med. 1999 Sep
23; 341(13):964-73.

Tosti A, Camacho-Martinez F, Dawber R. Management of
androgenetic alopecia. ] Eur Acad Dermatol Venereol. 1999
May; 12(3):205-14.

Ross EK, Shapiro J. Management of hair loss. Dermatol
Clin. 2005Apr; 23(2):227-43.

Bergfeld WE. Retinoids and hair growth. ] Am Acad Derma-
tol. 1998 Aug; 39(2 Pt 3):586-9.

17.

18

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Ferry JJ, Forbes KK, VanderLugt JT, Szpunar GJ. Influence
of tretinoin on the

. percutaneous absorption of minoxidil from an aqueous top-

ical solution. Clin Pharmacol Ther. 1990 Apr; 47(4):439-46.
Stamatiadis D, Bulteau-Portois MC, Mowszowicz 1. Inhibi-
tion of 5 alpha-reductase activity in human skin by zinc and
azelaic acid. Br ] Dermatol.1988 Nov; 119(5):627-32.

Goh CL. A retrospective study on the characteristics of an-
drogenetic alopecia among Asian races in the National Skin
Centre, a tertiary dermatological referralcentre in Singa-
pore. Ann Acad Med Singapore. 2002 Nov; 31(6):751-5.
Shin HS, Won CH, Lee SH, Kwon OS, Kim KH, Eun HC. Ef-
ficacy of 5% minoxidil versus combined 5% minoxidil and
0.01% tretinoin for male pattern hair loss: a randomized,
double-blind, comparative clinical trial. Am ] Clin Derma-
tol. 2007; 8(5):285-90.

Krupa Shankar D, Chakravarthi M, Shilpakar R. Male an-
drogenetic alopecia: population-based study in 1,005 sub-
jects. Int ] Trichology. 2009 Jul; 1(2):131-3.

Sehgal VN, Kak R, Aggarwal A, Srivastava G, Rajput P. Male
pattern androgenetic alopecia in an Indian context: a per-
spective study. ] Eur Acad Dermatol Venereol. 2007 Apr;
21(4):473-9.

Smith MA, Wells RS. Male-type alopecia, alopecia areata,
and normal hair in Women; family histories. Arch Derma-
tol. 1964 Jan; 89:95-8.

Paik JH, Yoon JB, Sim WY, Kim BS, Kim NI. The preva-
lence and types of androgenetic alopecia in Korean men and
women. Br ] Dermatol. 2001 Jul; 145(1):95-9.

Wang TL, Zhou C, Shen YW, Wang XY, Ding XL, Tian S, Liu
Y, Peng GH, Xue SQ, Zhou JE, Wang RL, Meng XM, Pei GD,
Bai YH, Liu Q, Li H, Zhang JZ. Prevalence of androgenetic
alopecia in China: a community-based study in six cities. Br
J Dermatol. 2010 Apr; 162(4):843-7.

Pazoki-Toroudi H, Babakoohi S, Nilforoushzadeh MA, Nas-
siri-Kashani M, Shizarpour M, Ajami M, Habibey R, Sadr
B, Rashighi-Firoozabadi M, Firooz A. Therapeutic effects of
minoxidil high extra combination therapy in patients with
androgenetic alopecia. Skinmed. 2012 Sep-Oct; 10(5):276-
82.

Bazzano GS, Terezakis N, Galen W. Topical tretinoin for
hair growth promotion. ] Am Acad Dermatol. 1986 Oct;
15(4 Pt 2):880-3, 890-3.

Buhl AE, Waldon DJ, Baker CA, Johnson GA. Minoxidil
sulfate is the active metabolite that stimulates hair follicles. |
Invest Dermatol. 1990 Nov; 95(5):553-7.

MVP Journal of Medical Sciences | Print ISSN: 2340-263X | Online ISSN: 2348-2648 I 99 -



