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Background: Melasma is an acquired hyperpigmentary disorder commonly seen in 
Orientals. Recently it has been demonstrated that tretinoin (all-trans-retinoic acid) can produce 
significant clinical improvement of melasma. However, moderate cutaneous side effects (retinoid 
dermatitis) occurred in a number of patients. 

Objective: To investigate the efficacy of topical 0.05 per cent isotretinoin gel (Isotrex) 
in the treatment of melasma in Thai patients. 

Method: Thirty patients with moderate to severe melasma entered a 40-week, ran­
domized, vehicle-controlled clinical trial in which they applied either 0.05 per cent isotretinoin 
gel, or its vehicle base together with a broad spectrum sunscreen (SPF 28) daily to the entire face. 
They were evaluated clinically (using Melasma Area and Severity Index), and colorimetrically 
(using our Melasma Area and Melanin Index). 

Results: After 40 weeks, the average MASI and MAMI scores of the isotretinoin-treated 
group decreased by 68.2 per cent and 47 per cent respectively, while the corresponding control 
scores declined 60 per cent and 34 per cent. There was no statistically significant difference 
between the isotretinoin and vehicle groups. When the MASI and MAMI scores of each visit 
were compared to their baseline data, a statistically significant reduction of the score was first 
noted at weeks 4 and 12 respectively. Lightening of melasma, as determined clinically (MASI 
score), correlated well with pigmentation measurements (MAMI score). Side effects were limited 
to a mild transient "retinoid dermatitis" occurring in 27 per cent of isotretinoin-treated 
patients. 

Conclusion: Daily use of broad spectrum sunscreen has a significant lightening effect on 
melasma in Thai patients. However, there was no statistically significant difference between the 
isotretinoin and vehicle-treated group. 
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Melasma is an acquired masklike, facial 
hyperpigmentation. The pathogenesis of melasma in 
Orientals is not fully understood, but pregnancy, 
estrogen ingestion, UV light exposure, and family 
history are well-recognized associations in Cauca­
sians( 1). Although melasma is seen in both sexes 
and all races, women are most commonly affected, 
and it appears to be more prevalent in darkly pig­
mented races(l-3). Hydroquinone is probably the 
most widely used drug, which has been used alone 
and in combination with corticosteroids or retinoic 
acid(4,5). The use of hydroquinone is inadvisable 
because of the risk of depigmentation, dermatitis 
and ochronosis,(2,6) and topical corticosteroids may 
produce skin atrophy and telangiectasia. Recently it 
has been shown that, as monotherapy, tretinoin (all­
trans-retinoic acid) can produce significant clinical 
improvement of melasma, but the improvement is 
rather slow(7,8). Moreover, treatment with tretinoin 
is associated with local irritation (retinoid derma­
titis) in many patients,(7,8) a factor that may limit 
its therapeutic usefulness. 

We have attempted to identify another reti­
noids that may have improved therapeutic profile 
for the treatment of melasma. Because isotretinoin 
resembles tretinoin chemical structure, and has 
many similar therapeutic effects on many skin 
diseases such as acne vulgaris(9), and photoaging 
(10), we considered it worthwhile to try this well­
tolerated treatment modality on melasma. We con­
ducted a vehicle-controlled investigation to assess 
the efficacy of topical 0.05 per cent isotretinoin gel 
in the treatment of melasma in Thai patients. Study 
participants were also assessed for type and distri­
bution of melasma. 

MATERIAL AND METHOD 
Patients 

Thirty Thai patients (26 fe!Jlale, 4 male) 
with moderate to severe facial hypermelanosis cli­
nically consistent with melasma entered the 40-
week study. Fifteen patients were treated with iso­
tretinoin gel and 15 with its vehicle base. Prior to 
entry in the study, patients had to cease using sys­
temic retinoids for 6 months or topical retinoids for 
1 month. None of the patients had used topical ste­
roid creams or other agents on their face for at 
least 2 weeks prior to the study. Women of child­
bearing age were to use an approved method of 
contraception, and pregnant or nursing women were 
excluded. The subjects were asked not to expose 

themselves to ambient sunlight during the study. 
All patients signed informed consent forms, and the 
protocol was approved by the institutional review 
board of Mahidol University. 

Study design 
Patients were randomly assigned to either 

isotretinoin or vehicle treatment, on the basis of a 
computer-generated randomization code. Isotreti­
noin 0.05 per cent gel (lsotrex) and its color-matched 
vehicle, were supplied by Stiefel Laboratories Ltd. 
Neither investigator nor patient was aware of group 
assignment. 

Treatment 
Study patients were instructed to initially 

apply a "pea-sized" amount of test cream to their 
entire face (to treat clinically inapparent as well as 
apparent melasma) twice daily. They were directed 
to slowly increase the amount used to tolerance. A 
broad spectrum sunscreen with a sun-protection 
factor of 28 (Butyl methoxydibenzoylmethane 2%, 
padimate 0 8%, oxybenzone 3%, titanium dioxide 
2%) was supplied to all patients to be used daily 
and before exposure to sunlight. Use of emollients 
was encouraged. 

Clinical evaluations 
Patients underwent clinical evaluations by 

a single physician throughout the 40-week study. 
Evaluations were undertaken at baseline, after 2 
and 4 weeks of therapy, and at monthly intervals 
until study termination at 40 weeks. No makeup was 
worn by patients at any clinical assessment or pho­
tographic session. 

At the baseline visit, history of melasma 
regarding length of time present, relationship to 
pregnancy, hormonal therapy, sun exposure, and 
cosmetic use was taken. Patients were asked about 
previous use of hydroquinones and family history of 
melasma. A clinical type of melasma by pattern was 
assigned to each patient as centrofacial, mandibu­
lar, or malar. Wood's light was used to determine 
melasma type as epidermal, dermal, or mixed. 
Mixed and indeterminant types were considered 
equivalent for purposes of this study. 

Clinical evaluations of skin color were 
made at each visit. For more accurate quantification 
of the severity of melasma and its changes during 
therapy, a Melasma Area and Severity Index (MAS I) 
score as proposed by Kimbrough-Green et al(8). 
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Table 1. Grading of Melasma Area and Severity Index (MASI). 

Factor Area(A) Severity of melasma 

Forehead (F) 0.3 AF Dp+HF 
Right Malar (MR) 0.3 AMR DMR+HMR 
Left Malar (MF) 0.3 AMF DMp+HMF 
Chin (C) 0.1 Ac Dc+Hc 

A= Area involvement: 0=0%; 1=10%; 2=10-29%; 3=30-49%; 4=50-69%; 5=70-89%; 6=90-100% 
D =Darkness: O=absent; !=slight; 2=mild; 3=marked; 4=severe 
H =Homogeneity O=minimal; !=slight; 2=mild; 3=marked; 4=severe 
MASI = 0.3(Dp+HFlAF +0.3(DMR+HMRlAMR + 0.3(DMF + HMFlAMF + 0.1 (Dc+Hc)Ac 

Fig. 1. Areas of the face using in the calculation of 
the Melasma Area and Severity Index 
(MASI) and the Melasma Area and Melanin 
Index (MAMI): forehead (F), right malar 
area (MR), left malar region (ML), and chin 
(C). 

(Table 1) was devised and calculated for each sub­
ject at baseline and at each visit. This calculation 
was based on a scoring system similar to that 
devised for psoriasis( 11). Four areas of the face 
were evaluated for use in the calculation: forehead 
(F), right malar area (MR), left malar region (ML), 
and chin (C), corresponding to 30 per cent, 30 per 
cent, 30 per cent, and l 0 per cent of the total face, 
respectively (Fig. 1). The melasma in each of these 
four areas (AF, AMR• AML• and Ac) was given a 

numerical value: 0, no involvement; 1, less than I 0 
per cent; 2, 10 per cent through 29 per cent; 3, 30 
per cent through 49 per cent; 4, 50 per cent through 
69 per cent; 5, 70 per cent through 89 per cent; and 
6, 90 per cent through 100 per cent. Severity of 
melasma was based on two factors: darkness (D) of 
melasma compared with normal skin and homoge­
neity (H) of hyperpigmentation. These were assessed 
according to a scale of 0 to 4 in which 0 means mini­
mal homogeneity or absence of darkness and 4 
represents the most severe possible manifestation 
(Table 1). To calculate the MASI score, the sum of 
the severity rating for darkness (D) and homo­
geneity (H) was multiplied by the numerical value of 
the areas involved (A) and by the various percen­
tages of the four facial areas. These values were 
added to obtain the MASI score. The formula can be 
written as: 
MASI = 0.3(DF+HF)AF +0.3(DMR+HMR)AMR + 
0.3(DMF + HMF)AMF + 0.1 (Dc+Hc)Ac 

Skin color measurement and Melasma Area and 
Melanin Index (MAMI) 

The melasma color at each involved site 
(forehead, right malar, left malar, and chin) were 
measured at baseline and at each visit with a ret1ec­
tance spectrophotometer (Dermaspectrometer, Cor­
tex Technology, Denmark)(12), where each mea­
sure consisted of 5 averaged measurements of each 
target area. This instrument irradiates the skin with 
a known intensity of red (655 nm) and green light 
(568 nm) and measures the ret1exion, which gives 
an erythema index (EI) and melanin index (MI) 
related to the erythema and pigmentation of the 
skin. Equations for calculation of erythema-index 
and melanin-index are built into the instrument. 
One measurement takes about 10 seconds. 
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Table 2. Grading of Melasma Area and Melanin Index (MAMI). 

Factor Area (A) Melanin Index (M!) 

Forehead (F) 0.3 AF MIF 
Right Malar (MR) 0.3 AMR MIMR 
Left Malar (MF) 0.3 AMF MIMF 
Chin(C) 0.1 Ac Mic 

A= Area involvement: 0=0%; 1=10%; 2=10-29%; 3=30-49%; 4=50-69%; 5=70-89%; 6=90-1 00'7r 
MAMI = 0.3*MIF* AF +0.3*MIMR * AMR + 0.3*MIMF* AMF + 0.1 *Mic* Ac 

For more accurate quantification of the 
severity of melasma and any change during therapy, 
a Melasma Area and Melanin Index (MAMI) score 
was devised and calculated for each subject at base­
line and at each visit. This calculation was based on 
a scoring system similar to that devised for MASI 
score. However, the severity of melasma was based 
on a melanin index (MI) instead of darkness (D) 
and homogeneity (H) of melasma. To calculate the 
MAMI score, the melanin index (MI) was multi­
plied by the numerical value of the areas involved 
(A) and by the various percentages of the four 
facial areas. These values were added to obtain the 
MAMI score (Table 2). The formula can be written 
as: 

MAMI = 0.3*MIF*AF +0.3*MIMR*AMR 
+ 0.3*MIMF*AMF + 0.1 *Mic*Ac 

Tolerability and efficacy 
At each visit tolerability was determined 

by localized erythema, peeling, burning sensation, or 
pruritus in the treatment area. These factors were 
assessed on a four-point scale as absent, mild, mode­
rate, or severe. 

Photography 
Color photographs of patients were taken 

by a professional photographer at baseline and after 
3, 6 and 10 months of therapy. En face, left and 
right poses were used for all patients. During subse­
quent photographic sessions, each patient's baseline 
photographs were examined by the photographer to 
verify that the current orientation matched baseline. 

Statistical Method 
Changes in clinical (MASI score) and skin 

color (MAMI score) parameters of melasma between 
isotretinoin- and vehicle-treated groups were com-

pared using a two-sample t test. The strength of the 
relationship between the MASI and MAMI values 
was assessed with simple linear regression model. 
The MASI and MAMI scores of each visit were 

compared to their baseline data using a paired t-test. 
All P values were two sided. Summary statistics 
were expressed as mean ± SE. 

RESULTS 
Twenty-three patients completed 40 weeks 

of treatment (II patients in the isotretinoin group 
and 12 patients in the vehicle group). Of the seven 
patients who dropped out of the study, 4 had been 
assigned to the isotretinoin group and 3 to the 
vehicle group. Two patients (one in the isotretinoin 
group and one in the vehicle group) dropped out at 
weeks 20, another two patients (one in the isotre­
tinoin group and one in the vehicle group) dropped 
out at weeks 36, the last 3 patients (two in the isotrc­
tinoin group and one in the vehicle group) dropped 
out in the last week. The reasons for dropping out 
were: non-compliance (3 isotretinoin, 3 vehicle) and 
pregnancy (one isotretinoin). 

Patient Demographics 
The average age for the isotretinoin group 

was 38 years, and for vehicle group was 40 years. 
Prior to study entry, 5 patients had used hydroqui­
none without benefit. For patient demographics sec 
Table 3. 

Melasma Area and Severity Index (MASI) 
After 40 weeks, the average MASI score 

of the isotretinoin-treated group decreased by 68.2 
per cent from 8.57 ± 1.7 at baseline to 2.73 ± 1.2, 
compared with a 60 per cent decrease, from 8.93 ± 5 
to 3.6 ± 0.9, in the vehicle group (p=0.4337, Fig. 2). 
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Table 3. Patient demographics. 

Variable 

Sex. M/F 
Age. y* 
Age at onset, y* 
Duration of melasma, y* 
Baseline MAS! score* 
Baseline MAMI score* 
Distribution of melasma, No. (%) 

Centro facial 
Mandibular 
Malar 

Type of melasma by Wood's light, No.(%) 
Epidermal 
Dermal 
Mixed 

Family history, No.(%) 

*Values are expressed as mean± SD 

0.05% Isotretinoin 
gel (n=IS) 

3112 
38 ± 10 
27 ± 3.1 

9 ± 5.5 
8.57 ± 6.6 

87 ± 45 

6 (40) 
2 (13) 
7 (47) 

I (7) 
2 (13) 

12 (80) 
10 (67) 

MAS! indicates Melasma Area and Severity Index 
MAMI indicates Melasma Area and Melanin Index 

MASI score 

J Med Assoc Thai September 1999 

Vehicle (n=l5) 

1/14 
40± 10 
32 ± 10.4 

5 ± 3.3 
8.93 ± 5 

94 ± 47 

8 (53) 
I (7) 

6 (40) 

I (7) 

0 (0) 

14 (93) 
6 (40) 

Overall (n=30) 

4/26 
39 ± 10 
30 ± 8.1 
7±5 

8.75 ± 5.8 
91 ± 45 

14 (47) 
3 (10) 

13 (43) 

2 (7) 

2 (7) 

26 (87) 
16 (53) 
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12 16 20 24 28 32 36 40 week 0 2 4 8 

Fig. 2. Change in MASI score after treatment with 0.05 per cent isotretinoin 
gel or vehicle. Values are expressed as mean ± SE of MASI score. 

When the MASI scores of each visit were 
compared to their baseline data, a statistically sig­
nificant reduction of the score was noted at week 4 
and thereafter in both isotretinoin- and vehicle­
treated groups (p<0.02, Fig. 2). 

Melasma Area and Melanin Index (MAMI) 
The reductions of MAMI score after 40-

weeks treatment with isotretinoin gel and vehicle 
were 47 per cent and 34 per cent respectively. 
When the mean between the MAMI score of the 2 
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MAMI Scores 
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Fig. 3. Change in MAMI score after treatment with 0.05 per cent isotretinoin 
gel or vehicle. Values are expressed as mean ± SE of MAMI score. 

Fig.4. 
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MASI = -1.785 + .116 * MAMI; R2 = .836 

Relation between MAS! and MAMI score at the baseline in 30 
patients (r2=0.836, p=O.OOOl). The line represents the best linear fit as 
determined by the least-squares method. 

873 

groups was analyzed using the paired t-test, no 
statistically significant difference was found (p = 
0.2587, Fig. 3). 

12 in both isotretinoin- and vehicle-treated groups 
(p<0.02, Fig. 2). 

When the MAMI scores of each visit were 
compared to their baseline data, a statistically signifi­
cant reduction of the score was first noted at week 

Relationship between MASI and MAMI score 
The relation between the MASI and MAMI 

score is very good, as shown in Fig. 4. The best 
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linear fit as determined by the least-squares method 
can be represented by 
MASI=-1.785+0.116 * MAMI ;r2=0.836,p=0.0001 

Adverse reactions 
Cutaneous reactions were the only side 

effects noted throughout the study and were limited 
to mild erythema and/or peeling in the area of appli­
cation. This was experienced in 4 (27%) of the 15 
patients receiving isotretinoin and none (0%) of the 
15 vehicle-treated patients in the first two weeks. 
However, the skin irritation disappeared after 4 
weeks. No patients experienced hyperpigmentation 
or gross depigmentation. 

DISCUSSION 
This study shows a statistically significant 

reduction of the severity of melasma demonstrated 
by MASI and MAMI scores after 12 weeks in both 
the isotretinoin- and vehicle-treated groups when 
compared to their baseline (p<0.02, Fig. 2, 3). The 
results of this indicate that daily use of broad spec­
trum sunscreen has a significant lightening effect 
on melasma especially in tropical countries where 
people are exposed to sunlight throughout the 
year. 

After 40 weeks, the average MASI and 
MAMI score of the isotretinoin-treated group 
decreased by 68.2 per cent and 47 per cent respec­
tively which was more than the reduction of the 
MASI and MAMI score of the vehicle-treated group 
(60%, 34%) (Fig. 2, 3). Although, there was no sta­
tistically significant difference between the isotre­
tinoin and vehicle groups, the reductions of the 
MAMI score seem to be more rapid in the isotre­
tinoin group than the vehicle group after week 24 
(Fig. 3). 

Cutaneous retinoid reactions such as mild 
transient erythema and/or peeling occurred in 27 per 
cent of patients receiving isotretinoin. The retinoid 
dermatitis disappeared after continuous use of iso­
tretinoin gel. The incidence of retinoid dermatitis in 
our study seems to be lower than in a previous study 
using tretinoin cream which had an incidence 
between 67 per cent and 88 per cent(7,8). 

The MASI and MAMI were found to be a 
simple and useful tool to assess the effects of treat­
ment, and to be superior to global evaluation. The 
MASI score is not an "exact" numeric value, 
because the severity rating is subjective. The objec­
tive measurement of skin pigmentation such as 
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melanin index may improve the assessment accu­
racy of melasma severity. By using the MAMI for­
mula, which includes melanin index and area, this 
score may be more reliable. Moreover, we found 
that the relation between the MASI and MAMI 
score was very good (r2 = 0.836, p = 0.0001), as 
shown in Fig. 4. We found it to be a good basis for 
judging the effect of treatment, particularly when a 
limited number of patients is involved, as was the 
case in our study. 

The average age of the patients at onset 
of melasma was 30 years, with a range of 20 to 48 
years. This is similar to the recent study of melasma 
in Caucasians,C7) but differs from another study of 
melasma in black people,(8) in which the average 
age at onset was older, namely 44 years. With 
regard to the distribution of melasma, 14 ( 4 7%) of 
the patients in our study had a malar distribution 
and 13 (43%) of our patients had centrofacial distri­
bution. This is in contrast to previous studies in 
Caucasians and black people, in which the centro­
facial and malar distribution were predominant, 
respectively(7,8). With regard to the type of melasma 
by Wood's light, 26 (87%) of our patients had mixed 
type. This is in contrast to previous studies in which 
the epidermal type was predominant in Caucasians 
(94% )(7). In black people, however, all three types 
are equally found(8). A strong family history of 
melasma was present in 16 (53%) of the patients in 
our study, which is in agreement with the findings 
of other studies( 1, 7,8) and suggests an important 
genetic factor in the pathogenesis of this condition. 

This study demonstrated that daily use of 
broad spectrum sunscreen has a significant ligh­
tening effect on melasma especially in tropical 
countries. Although, the reductions of the severity 
of melasma seem to be more in the isotretinoin 
group than in the vehicle group, there was no sta­
tistical significance. It is possible that the sunscreen 
effect was strong and that the isotretinoin could not 
overcome this effect. It is also possible that isotre­
tinoin is much less effective than tretinoin in this 
condition. A larger number of cases and a longer 
follow-up are required for assessing the efficacy of 
topical isotretinoin. 
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