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Abstract
Introduction. We undertook a prospective, interventional study to evaluate the efficacy and safety profile of Intense Pulsed 
light (IPL) treatment of  melasma in dark skin phenotypes. Material and Methods. The study was conducted in 32 patients 
of skin type IV and V. IPL with 640 nm and 690 nm filters was used. The patients were called once a month to undergo 6 
sessions. Melasma area and severity index (MASI) and Clinician Global Impression Scores were used for evaluation. We 
followed “per protocol” analysis. Results. Out of 26 patients who completed the treatment, 12 patients showed improvement, 
MASI remained unchanged in 10 patients and 4 patients showed deterioration. MASI scores before and after treat-
ment were 6.70 ± 3.53 and 6.32 ± 3.90 (p value=0.6891). Erythema and pain were the common side effects noted. 
Seventeen out of 32 patients had thyroid disorders. Conclusion. IPL should be avoided as a first line therapy in darker 
skin type. However, it can be used as an adjuvant therapy in some cases after careful deliberations. 
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Introduction 
	 Melasma is one of the most common pig-
mentary disorders seen by dermatologists and 
often occurs among women with darker com-
plexion (Fitzpatrick skin type IV-VI) (1). It is an 
acquired pigmentary disorder characterized by 
symmetrically distributed hyperpigmented 
macules, which can be confluent or punctate, 
mostly on the face. Exact pathogenesis is un-
known and various factors have been proposed 
such as sun exposure (2), hormonal factors (3), 
stress, pollution (4) and drugs.
	 Treatment of melasma has always been a 
challenge often resulting in a non response, 
adverse events and temporary or partial remis-
sion. Lasers, including Q switched Nd:YAG, are 
slowly becoming popular in the treatment of 
melasma; however, their efficacy and safety 
remains controversial (5, 6). Some recent stud-
ies have suggested that intense pulse light (IPL) 
may be effective for melasma (7, 8). However, 
similar studies in darker skin type are very 
scarce. We have done a prospective, interven-

tional study to evaluate efficacy and safety pro-
file of IPL in melasma in darker skin types.

Material and Methods 
	 The study was conducted at a tertiary 
care institution after having been granted the 
permission by the institutional ethical com-
mittee. Thirty-two consecutive patients having 
melasma, who fulfilled the inclusion and ex-
clusion criteria, were included in the study. All 
patients aged 18 years and above, attending 
dermatology outpatient department, who 
were diagnosed with melasma and gave their 
consent were included in the study. The pa-
tients were subjected to IPL treatment after 
the proper evaluation. Written informed con-
sent was taken from every patient after ex-
plaining the treatment procedure and likely 
repercussions in their vernacular language. 	
	 Patients with connective tissue disorders, 
psoriasis, vitiligo and keloidal tendencies 
were excluded from the study. Pregnant and 
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lactating patients were also excluded from the 
study. Institutional ethical clearance was tak-
en in compliance with the Declaration of Hel-
sinki. IPL with 640 nm & 690 nm cut off filters 
were used. The patients were called once a 
month to undergo 6 sessions. 
	 Details of the results and side effects 
were noted in case record forms. Melasma 
area and severity index (MASI) scores were 
noted in every visit. Association of melasma 
with thyroid disorders was also investigated. 
The patients were evaluated for thyroid disor-
ders by measuring T3, T4, TSH levels and also 
by gathering information regarding intake of 
thyroid supplement for the same disorders.
	 If 50-100% reduction in MASI Scire was 
noted, the results were evaluated as good; if 
MASI reduction was less than 50% results were 
evaluated as mild, and as poor if there was no 
redustion of MASI or increase in MASI. Parame-
ters of IPL treatment are presented in Table 1.

Statistical Analysis
	 We followed “per protocol” analysis, 
whereby only those patients who completed 
the entire study period (baseline and 5 follow 
up session) were considered for the final anal-
ysis. Melasma area and severity index (MASI) 
was calculated by considering 4 areas of 
face-forehead (30%), right malar (30%), left 
malar (30%) and chin (10%). Other than this 
area (A), two other factors were considered 
– darkness (D) and homogeneity (H). MASI 
was calculated by (D+H) ×A. 
	 Total MASI score: 

Forehead 0.3 (D+H) A + right malar 0.3 (D+H)
A + left malar 0.3 (D+H) A + chin 0.1 (D+H)A. 
	 For the statistical analysis, p value was 
calculated using Mann Whitney U test p value 
of <0.05 was taken as statistically significant.

Results
	 Of 32 study patients, 25 were female and 
7 were male. We followed “per protocol” anal-
ysis, whereby only those patients who com-
pleted the entire study (6 sessions) were eval-
uated for the effect of IPL. The age of our pa-
tients ranged from 24-56 years, the mean age 
being 37.9±7.9 years. Young adults in the 20-
40 age were most commonly affected (65.6%). 
All patients belonged to Fitzpatrick skin type 
IV and V, the phototype IV being the most 
common, n=19 patients. The presence of thy-
roid disorders was also evaluated. Out of 32 
patients, 17 (53.12%) had thyroid disorder: 16 
cases of hypothyroidism and 1 case of hyper-
thyroidism. Out of these 16 patients, 7 were 
newly diagnosed, and the others were already 
on treatment. Of these 17 patients, 2 also had 
concomitant diabetes. As for the relation be-
tween MASI value and the presence of thyroid 
disorders, there was a mild correlation seen 
in Spearman’s rho (0.119); however, the p val-
ue was found to be 0.56.
	 A positive family history of melasma was 
present in 16 (50%) patients. Based on clinical 
patterns, we found malar type being predom-
inant as it was seen in 21 (62.13%) patients 
and most i.e. 30 (93.75%) of them had patchy 
morphology. On the basis of Wood’s lamp 

Table 1. IPL parameters

Number of  Patients Filters used Number of treatments  Interval Dose 

26 640 nm,  
690 nm

6 4 weeks Fluence:
 20-30 J/cm2

(triple pulse)
Pulse: 4-6 ms

Delay: 20-30 ms

Table 2. Results of the IPL treatment

Number of Patients MASI score reduction assessment Clinical global efficacy index 

26
Good (50-100% reduction in MASI) - 1 
Mild (<50% reduction In MASI) - 11
Poor (no improvement or increase in MASI) - 14

CGI 4 = 0 
CGI 3= 1 
CGI 2= 11 
CGI 1= 14
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examination, epidermal type was the predom-
inant type observed in 17 patients, the mixed 
one was observed in 13 patients and dermal 
type was found in 1.

	 Of the 32 patients treated, six patients 
discontinued treatment due to the develop-
ment of significant post inflammatory hyper-
pigmentation (PIH) and were kept out of anal-
ysis. Of the 26 patients who completed the 

Figures 1 A and B. (A) At beginning of treatment (B) Improvement after 6 sessions

A B

Table 3. Improvement in MASI scores in patients who completed the study (n=26)

MASI score (baseline)  
(n=26)

MASI score (end of treatment) 
(n=26)

P value  
(in between groups)

Mean ± SD 6.70 ± 3.53 6.32 ± 3.90

0.681Median (IQR) 5.70(4.8, 7.2) 5.7 (3.6, 7.2)

Range 2.40-15.60 1.8 – 19.8

SD=Standard deviation, IQR = Interquartile range, P value between groups by Mann Whitney U test

Figures 2 A and B. (A) At beginning of treatment (B) Increase in MASI following treatment
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treatment, 12 patients showed improvement 
in MASI, (Figure 1) whereas MASI remained 
unchanged in 10 patients and 4 patients 
showed deterioration (Figure 2, Table 2). The 
mean MASI score of all the 26 patients taken 
together before the start of treatment was 
6.7±3.53 and af ter the treatment was 
6.32±3.90. However, the improvement was 
found to be statistically insignificant (p val-
ue=0.681) in Mann Whitney tet (Table 3).
	 When only the patients who had shown 
improvement were taken, mean MASI of those 
12 patients, before and after the treatment 
was 6.41±3.53 and 4.85±3.90, respectively.
	 Mild pain, burning sensation and erythema 
were common side effects noted. No perma-
nent side effects were seen. Treatment was 
discontinued in 6 patients following post inflam-
matory hyperpigmentation (PIH) (Figure 3). 
	 We tried to find the predictability of the re-
sponse against the clinical variable. The re-
sponse was found to be insignificant for both 
the clinical types, the malar type (p= 0.681) and 
the craniofacial type (p=0.643); however, the 
malar type showed to be correlating better with 
MASI improvement than the craniofacial type 
(Spearman’s rho value showing moderately 
strong correlation ρ = -0.245) (Table 3).  There 
was no correlation found between clinical re-
sponse and baseline MSI score, familiy history 
and presence of thyroid disorder (p>0.05).

Discussion
	 Melasma is one of the most common pig-
mentary disorders and often occurs in per-
sons with darker complexion. It causes sig-
nificant cosmetic disfigurement which leads 
to psychological stress as well. There are 
various modalities of treatment in the form of 
topical creams and ointments (steroid and 
hydroquinone containing triple combination 
cream (9, 10), arbutin (11), kojic acid (12), hy-
droquinone), oral agents (tranexamic acid) 
(13, 14) and cosmetic procedures such as 
chemical peeling (glycolic acid (15), trichlo-
roacetic acid (16) etc.). However, treatments 
available are found to be either ineffective or 
partially effective. Many of these treatments 
have side effects when used for long term. 
	 The invention of lasers and IPL offers a 
new scope in the treatment of this recalcitrant 
condition. Various lasers have been tried for 
treatment of melasma such as QS Nd:YAG 
(5,1), Erbium YAG (8), QS Ruby (6) and Frac-
tional laser (19). In a Brazilian study involving 
302 patients, a high prevalence was found in 
adult females with skin types III-IV (20). Of the 
302 patients, skin type III (34.8%) and skin 
type IV (384%) were prevailing. In our study 
32 patients were recruited and they belonged 
to Fitzpatrick skin types IV and V. Most of the 
patients belonged to type IV (59.37%).
	 In the study conducted by Lutfi et al. in 
patients with melasma, the frequency of thy-
roid disorders (58.3%) was 4 times greater 
than in the control group (21). Estrogen, pro-
gesterone, or both could be the triggering fac-
tor in the development of melasma in women 
who have a particular predisposition toward 
both melasma and thyroid autoimmunity. In 
our study, thyroid disorders were present in 
53.12% of patients. Also a mild correlation was 
noted between MASI score and the presence 
of thyroid abnormalities, the correlation coef-
ficient (Spearman’s rho) being 0.119.
	 Wang et al. conducted a study on treat-
ment of melasma using IPL involving 17 pa-
tients. The patients underwent four sessions at 
4-week intervals (8). The patients were also 
given 4% hydroquinone cream and broad-spec-
trum sunscreens. Sixteen patients in the control 
group were treated with hydroquinone cream 
and sunscreens. The treatment efficacy was 
evaluated using reflectance spectrophotometer 
and patients’ satisfaction questionnaire. The 
patients in the IPL group achieved an average 

Figure 3. Post inflammatory hyperpigmentation
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of 39.8% improvement in relative melanin index, 
compared to 11.6% improvement in the control 
group (p<0.05) at week 16. More than 50% 
clearance of lesion was observed in 35%, 26-
50% clearance in 35% and < 25% clearance in 
30% of patients. Two patients in the intense 
pulsed light group, however, experienced tran-
sient post-inflammatory hyperpigmentation.
	 A study was conducted by Zoccali et al. in 
38 patients to see result of IPL in treatment of 
melasma (22). In this study 80-100% improve-
ment in lesion was seen in 47.37% (18 patients), 
60-79% improvement in 28.95% (11 cases) and 
moderate improvement (40-59%) in 13.16% of 
patients (5 cases) and poor in 4 cases (10.52%). 
They have concluded that IPL stands out as an 
effective tool in the treatment of melasma, with 
a very low risk of complications and an excel-
lent satisfaction rate among patients.
	 In a study conducted by Moreno et al to 
evaluate the efficacy of IPL in treatment of 
melasma better results were obtained for 
epidermal (76-100% clearance) than mixed 
melasma which showed < 25% clearance of 
lesion (7). Superficial and deep melanocytic 
lesions were treated by an intense pulsed light 
source with thefollowing parameters: filters of 
590, 615, and 755 nm, fluence energy of 34-38 
J/cm2, double mode, a pulse width of 3.8-4.5 
msec, and a delay of 20 msec, at 4 to 8 week 
intervals. Two treatment sessions were applied 
to superficial lesions, while deep ones received 
four sessions. Side effects were minimal, with 
no permanent side effects seen.
	 Our study results were in contrast to 
those mentioned above. 50-100% improve-
ment was noted in 1 patient, <50% reduction 
in 11 patients; whereas the remaining 14 
showed no improvement or increase in MASI. 
The inferior response in our patients can be 
explained by the facts that we have done the 
study on darker skin types only. In addition 
we did not use hydroquinone or any other 
bleaching agent in our patients. 
	 Darker skin types are also more prone to 
side effects. PIH developed in 6 of our pa-
tients; therefore, the treatment was discontin-
ued in those patients. Of these 6 patients, 4 
were of Fitzpatrick type V skin and 2 of Fitz-
patrick type IV. Thus darker skin appears to 
be more at risk of developing PIH.
	 However, in some of our patients (n=12) 
IPL seems to be working well even without 
any other bleaching agent; but we did not find 

any strong correlation between the response 
pattern and most of the clinical variables  In 
our study, better response was noted in pa-
tients with malar type of melasma and in pa-
tients with low MASI score. 

Conclusion
	 We suggest that IPL should be avoided 
as the first line therapy in treatment of melas-
ma especially in darker skin type. However, it 
can be used as an adjuvant treatment in some 
patients. We have also concluded that in case 
of darker skin types, IPL should be used with 
caution in the treatment of melasma as there 
is a high chance of post inflammatory hyper-
pigmentation. We also found that there was 
association between melasma and hypothy-
roidism and many of these patients may be 
unmasked only when investigated for the 
same.

Abbreviations
IPL – intense pulse light
MASI – Melasma area and severity index
PIH – Post inflammatory hyperpigmentation
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Uvod. Sproveli smo prospektivnu, interventnu studiju 
da bismo procenili efikasnost i bezbednost intenzivne 
pulsirajuće svetlosti (IPS) u lečenju melazme kod fo-
totipa IV i V. Materijal i metode. Studija je izvedena na 
32 pacijenta sa kožom tipa IV i V. Primenjena je inten-
zivna pulsirajuća svetlost sa filterima 640 nm i 690 nm. 
Pacijenti su pozivani jednom mesečno na šest seansi. 
Za evaluaciju su korišćeni indeks površine i intenziteta 
melazme (Melasma area and severity index – MASI i 
ocena opšteg kliničkog utiska (Clinician Global Impres-
sion Scores). Rezultati. Od 26 pacijenata koji su završili 

tretman, kod 12 je došlo po poboljšanja, MASI je ostao 
nepromenjen kod 10 pacijenata, a do pogoršanja je 
došlo kod četiri pacijenta. MASI vrednosti pre i posle 
tretmana bile su 6,70 ± 3,53 i 6,32 ± 3,90 (p-vrednost 
= 0,6891. Eritema i bol su primećeni kao česti prateći 
efekti. Od 32 pacijenta, 17 su imali tiroidni poremećaj. 
Zaključak. Intenzivnu pulsirajuću svetlost bi trebalo 
izbegavati kao terapiju prve linije kod tamnije kože. 
Međutim, može se koristiti kao pomoćna terapija u 
nekim slučajevima posle pažljivog razmatranja.

Evaluacija efikasnosti i bezbednosti tretmana melazme inten-
zivnom pulsirajućom svetlošću na tamnijoj koži

Ključne reči: Terapija intenzivnim pulsirajućim svetlom; Melazma; Pigmentacija kože; Hiperpigmentacija; Tiroidne bolesti; 
Eritem; Bol; Ishod terapije

Sažetak

Received 2.03.2020.
Accepted 4.06.2020.

N. Choudhary et al.
IPL in melasma

© 2020 Nishant Choudhary The Serbian Association of Dermatovenereologists


