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Abstract  
Background:  Melasma is an acquired symmetrical hyper-

pigmentation that typically presents on the face. Its etiology  
is multifactorial; its treatment remains a challenge and unsat-
isfactory. Glutathione is a major antioxidant which plays  
critical roles in protecting cells from oxidative damage and  
the toxicity of xenobiotic electrophiles, and maintaining redox  
homeostasis.  

Aim of the Work: To assess the efficacy and safety of  
topical and oral glutathione in the treatment of melasma.  

Patients and Methods:  This study included 30 female  
patients with melasma were selected among those attending  
the Outpatient Clinic of Dermatology and Venereology De-
partment, Tanta University Hospitals during the period between  

December, 2015 and February, 2017. The studied patients  
were divided into 3 groups. Group I (10 patients) applied  
glutathione (2%) cream to right side of the face while placebo  
cream to left side (as a control) twice daily for 10 weeks.  
Group II (10 patients) received oral glutathione capsules  
(500mg/day) for 4 weeks. Group III (10 patients) received  
oral placebo capsules (as a control) once daily for 4 weeks.  
Modified melasma area and severity index (MASI) score was  
calculated before and after therapy. The patients were followed  
up for a period of 3 months.  

Results:  Significant reduction in modified MASI was  
observed in patients treated with topical and oral glutathione  

(p=0.011) and (p=0.007) respectively, while patients treated  
with topical or oral placebo had no response. Topical and oral  

forms of glutathione were safe and well tolerated.  

Conclusion:  Glutathione is safe, tolerable and effective  
whitening agent when used in topical cream (2%) and also in  
oral form in treatment of melasma.  
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Introduction  

MELASMA  is a common disorder of cutaneous  
hyperpigmentation [1,2] . It leads to cosmetic and  
psychological problems to many people, especially  
women and can result in the early appearance of  
facial aging [3,4] . Melasma affects all racial groups  
but common among those living in areas of intense  
ultraviolet radiation [1,5] . Fitzpatrick skin photo-
types III and IV were most commonly affected [6]  
but all skin phototypes can develop melasma [7] .  

Melasma is classified into three main types:  
epidermal, dermal, and mixed. The epidermal type  

is the most common in which melanin is distributed  
throughout the epidermis. In the dermal type, the  
pigmentation due to plenty of melanophages in the  
dermis. In the mixed type, the pigmentation is due  
to increased epidermal melanin as well as dermal  
melanophages [8] .  

The exact underlying etiology of melasma re-
mains a mystery and several well known risk factors  
exist [9,10] . Genetic predisposition is suggested by  
a high reported incidence in family members in  
several studies and it has been reported in identical  
twins without affecting other siblings [11] . Ultravi-
olet radiation (ultraviolet A and ultraviolet B),  
sunlight, and also visible light exposure are some  
of the most important factors in the development  
and aggravation of melasma [12] . Ultraviolet radi-
ation induces melanocyte proliferation, migration,  
and melanogenesis by producing several keratino-
cyte-derived factors such as nitric oxide, endothelin-
1, basic fibroblast growth factor, granulocyte/  
macrophage colony-stimulating factor and a -
melanocyte-stimulating hormone [13,14] . High  
estrogen and progesterone levels have been impli-
cated in causing melasma, based on the frequent  
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association of melasma with pregnancy, use of oral  

contraceptives and hormonal replacement therapy  

in postmenopausal women [15] . Drug-induced skin  
pigmentation accounts for 10-20% of all cases of  
acquired hyperpigmentation. The main ones impli-
cated include non-steroidal anti-inflammatory  

drugs, phenytoin, griseofulvin, antimalarials, ami-
odarone, antipsychotic drugs, cytotoxic drugs and  

tetracyclines [16,17] . Cosmetics made of poorly  
refined ingredients containing irritating or photo-
sensitizing substances (e.g., oil of bergamot) may  

have a role in developing melasma [18] . Some  
patients reported melasma development or wors-
ening after stressful events [9] . Most of the cases  
in men and up to one-third of melasma in women  
are idiopathic [15] .  

Several therapeutic modalities are being used  
to treat melasma, which include numerous topical  
agents, chemical peels, dermabrasion, and a variety  

of lasers and light-based devices. However, most  

treatment options had been disappointing with  

relatively frequent failures. So, there is need for  
better, tolerated and effective skin lightening [19] .  

Glutathione is a tripeptide of three amino acids:  

glutamate, cysteine, and glycine [20] . Glutathione  
is a protein which is naturally produced in the body  

and has three essential crucial protective functions:  

as an antioxidant, booster of immune system, and  

a detoxifier. It decreases wrinkles, dark spots, and  

nourishes the skin while efficiently detoxifying  

the body [21] . Glutathione inhibits tyrosinase en-
zyme, participate in the conversion of dopaquinone  
to pheomelanin and quenching of reactive oxygen  

species and free radicals that influence tyrosinase  

activation [22] .  

In this study, we set out to assess the efficacy,  

tolerability and safety of oral and topical glutathione  

in management of melasma.  

Patients and Methods  

After approval of the research ethics committee  
(approval code 30557/10/15), this study included  
30 female patients with melasma aged between 25  

to 50 years old. Pregnant or lactating patients,  

patients with other dermatological diseases in the  
face, patients with history of using of any depig-
menting agent (oral or local) in the last 6 months  

before the study, or patients suffer from systemic  
diseases that may cause facial hyperpigmentation  

were excluded from the study.  

The studied patients were classified into three  
groups regarding line of treatment. Group I included  

ten patients were treated with local glutathione  

(2%) cream was applied to the right side of the  
face and placebo cream (contain cream base only  

without glutathione) was applied to the left side  

(as a control) after cleaning melasma area with  
soap and water then applying it twice daily (at day  

and night) for 10 weeks. Group II included ten  
patients were treated with oral glutathione capsules  

(500mg/day) for 4 weeks. Group III included ten  

patients were treated with oral placebo capsules  
once daily for 4 weeks as a control group. The  
capsules contain dextrose 5% and were packed in  

identical containers.  

After signing informed consents, the studied  

patients were subjected to detailed history taking,  

thorough general and dermatological examination  

which includes: Determining skin type of the pa-
tients according to Fitzpatrick skin types [8] . The  
clinical patterns of melasma [8]  (The centrofacial  
pattern, malar pattern, mandibular pattern and  

extra-facial melasma). Wood's light assessment  

(Wood's light used was Waldmann DHLL404 M)  
was done and the patients were classified into:  

Epidermal type, dermal type, and mixed type [8] .  
Dermoscopic examination (The dermoscope used  

was Dermlite II PRO HR (3 Gen, USA) was per-
formed showing pigmentation( brown or grayish  
blue) which are indicators of the location of pigment  

within the skin [23]  and structure (network, dots/  

granules, and globules which represent focal accu-
mulations of melanin in melanocytes or melano-
phages  [23] . Scoring of the patients at baseline, at  

the end of treatment and at the end of the follow-
up period (3 months) with modified MASI score.  
Modified MASI score=0.3 A (f) D (f) + 0.3 A (lm)  

D (lm) + 0.3 A (rm) D (rm)+0.1A(c) D(c).  

(A) area of involvement and (D) darkness, with  

the (f) forehead, right malar region (rm), left mala  

r region (lm) and chin (c), corresponding to 30%,  

30%, 30% and 10% of the total face, respectively.  

The area of involvement in each of these 4 areas  

is given a numeric value of 0 to 6 (0 = no involve-
ment; 1=<10%; 2=10%-29%; 3=30%–49%; 4=  
50%-69%; 5=70%-89% and 6=90%–100%). Dark-
ness is rated on a scale from 0 to 4 (0=absent; 1 =  

slight; 2=mild; 3=marked and 4=maximum). It is  
calculated by multiplied the value of the area of  

involvement by the severity rating for darkness,  

for each of the 4 facial areas. The range of the total  

score is 0 to 24 [24] .  

For the patients of group I, who applied topical  
glutathione cream to the right side of the face,  

modified MASI score was calculated to this side  
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separate from the left side of the face of the same  

patient.  

Modified MASI score to the each side of the  
face only=0.15 A (f) D (f)+0.15 A (rm) D (rm)+  

0.05A(c) D(c).  

The range of the modified MASI score for one  
side of the face was (0-12). No response, no changes  
in modified MASI score at the end of therapy;  

poor response, less than 25% fall in modified MASI  

score; good response, 25-50% fall in modified  

MASI score; very good response, 50-75% fall in  

modified MASI score; and excellent response,  
more than 75% fall in modified MASI score.  

Post treatment care:  
All the patients were instructed to apply sun-

screen preparations with (SPF 30) or more when  

going outdoors at day time. All the patients were  
instructed to avoid use of any other melasma ther-
apy during the treatment. Any complaint or skin  
changes, whether observed by investigator or the  

patient as (skin dryness, erythema, irritation, burn-
ing sensation, and itching) or (flatulence, gastric  

irritation and allergic reaction) were reported. All  

patients were followed-up for a period of three  

months after treatment to evaluate recurrence of  

melasma.  

Statistical analysis was done with SPSS version  

20 (Armonk, NY: IBM Corp). Qualitative data  

were described using number and percent. The  

Kolmogorov-Smirnov test was used to verify the  
normality of distribution. Quantitative data were  

described using range (minimum and maximum),  

mean, standard deviation and median. Significance  

of the obtained results was judged at the 5% level.  

Results  

The study comprised 30 patients with melasma  

diagnosed by the typical clinical appearance. Pa-
tients' demographic data was discussed in (Table  
1). There was no statistically significant difference  

between the studied groups according to age of  

the patients (p=0.599); melasma duration (p=0.502);  
clinical pattern of melasma (p=0.879); Fitzpatrick  
skin type (p=0.895) or type of disease (p=0.640).  

There was statistically significant decrease in  
modified MASI score after therapy than before  

therapy in patients applied topical glutathione to  
right side of the face (group I) (p=0.011) and in  
patients received oral glutathione (group II)  
(p=0.007). There was no statistically significant  
difference in modified MASI score after therapy  

than before therapy in patients applied topical  

placebo cream to left side of the face (group I) and  
in patients received oral placebo capsules (group  

III) (Table 2).  

There was statistically significant more clinical  

efficacy in lesions treated with topical glutathione  

to right side of face (group I) than topical placebo  

to left side of the face (group I) (p=0.012), and  
there was statistically significant more clinical  

efficacy in lesions treated with oral glutathione  

(group II) than oral placebo (group III) (p<0.001).  
There was statistically significant more clinical  
efficacy in lesions treated with oral glutathione  

(group II) than topical glutathione to right side of  

face (group I) (p=0.019) (Table 3) and (Figs. 1-4).  

There was statistically significant more clinical  

efficacy to glutathione therapy in patients aged <_40  
years old than those aged >40 years old ( p<0.001);  
in patients with melasma duration <_ 5 years than  
those with melasma duration >5 years (p=0.004);  
in patients with Fitzpatrick skin type III than those  

with skin type IV (p<0.001); in both centrofacial  

and malar pattern (p=0.003) and (p=0.018) respec-
tively but there was more clinical efficacy to glu-
tathione therapy in patients with centrofacial pattern  
than those with malar pattern and in epidermal  
than in mixed and dermal types (p<0.001). There  
was a negative correlation between the clinical  

efficacy of glutathione therapy and age of the  

patients but it was of no statical significance (Group  
I: p=0.143; Group II p=0.403) (Fig. 5). There was  
significant negative correlation between the clinical  

efficacy of glutathione therapy and melasma dura-
tion in group II (p=0.031) (Fig. 6). There was  
significant negative correlation between the clinical  

efficacy of glutathione therapy and Fitzpatrick skin  

type in group I (p=0.036) (Fig. 7).  

Regarding tolerability and post-treatment com-
plaints one patient only (10%) in group I (right  

side of the face) experienced mild dryness which  

resolved by using bland emollient. No any other  

reported side effects. In group I (right side), recur-
rence was recorded in 3 patients after 3 months  

(all were <40 years old and with melasma duration  

<5 years; one was with skin type IV and 2 were  

with skin type III and all were with epidermal type  
of melasma). In group II, recurrence was recorded  

in 3 patients after 3months (all were <40 years  

old; 2 were with melasma duration <5 years and  
one was with melasma duration >5 years; one was  

with skin type IV and 2 were with skin type III  
and one patient was with epidermal type of melas-
ma, one was with mixed type and one was with  
dermal type).  
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Table (1): Patients' demographic data.  

Groups [N (%)]  

X2 
 p-value  

I (n=10)  II (n=10)  III (n=10)  

Age (years):  
≤40  7 (70%)  8 (80%)  6 (60%)  1.009  0.599  
>40  3 (30%)  2 (20%)  4 (40%)  

Duration of melasma (years):  
<1  1 (10%)  0 (0.0%)  0 (0.0%)  3.689  0.502  
1-5  5 (50%)  7 (70%)  4 (40%)  
>5  4 (40%)  3  (30%)  6 (60%)  

Melasma pattern:  
Centrofacial  8 (80)  6 (60)  7 (70)  1.009  0.876  
Malar  2 (20)  4 (40)  3 (30)  

Skin type:  
III  5 (50)  6 (60)  7 (70)  0.895  0.895  
IV  5 (50)  4 (40)  3 (30)  

Melasma type:  
Epidermal  7 (70)  6 (60)  8 (80)  3.135  0.640  
Mixed  3 (30)  2 (20)  1 (10)  
Dermal  0 (0)  2 (20)  1 (10)  

Dermoscope finding:  
A- Color:  

Brown  7 (70)  6 (60)  8 (80)  3.135  0.640  
Brown+grayish blue  3 (30)  2 (20)  1 (10)  
Grayish blue  0 (0)  2 (20)  1 (10)  

B-  Structure:  
Network  10 (100)  8 (80)  10 (100)  2.909  0.312  
Dots  4 (40)  1 (10)  0 (0.0)  5.201  0.091  
Globules  1 (10)  3 (30)  4 (40)  2.372  0.454  

Table (2): Comparison between the studied groups according to modified MASI score.  

Modified  
MASI score  

Groups I (n=10)  
Groups II  
(n=10)  

Groups III  
(n=10)  Glutathione  2%  cream  

(right side)  
Placebo cream  

(left side)  

Before:  
Min.-Max.  2.10-5.60  1.05-5.60  3.0-12.0  1.05-10.0  
Mean ±  SD.  4.22± 1.45  3.41± 1.63  5.98±2.98  3.87±2.49  
Median  4.68  3.30  5.15  3.20  

After:  
Min.-Max.  1.50-5.60  1.05-5.60  1.80-6.90  1.05-10.0  
Mean ±  SD.  3.61± 1.38  3.41± 1.63  3.64± 1.96  3.87±2.49  
Median  3.40  3.30  2.70  3.20  

p  0.011 *  1.000  0.007*  1.000  

p : p-value for Wilcoxon signed ranks test for comparing between before and after in each group.  

*: Statistically significant at p≤0.05.  
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Table (3): Comparison between the studied groups according to clinical efficacy of therapy.  

Groups I (n=10) 

Clinical  
efficacy  

Glutathione 2% cream  
(right side)  

Placebo cream  
(left side)  

Groups II  
(n=10)  

Groups III  
(n=10)  

No. % No. % No. % No.  % 

No response  2 20.0  10 100.0  1 10.0  10  100.0  
Poor response  5 50.0  0 0.0  2 20.0  0  0.0  
Good response  3 30.0  0 0.0  4 40.0  0  0.0  
Very good response  0 0.0  0 0.0  3 30.0  0 0.0  
Min.-Max.  0.0–44.55  0.0–0.0  0.0–62.30  0.0–0.0  
Mean ±  SD.  13.62± 15.63  0.0±0.0  37.05± 19.43  0.0±0.0  
Median  8.04  0.0 39.23  0.0  
Sig. bet. Grps  p 1 =0.012*, p2=0.019*, p3 <0.001 * 

p1: p-value for Wilcoxon signed ranks test for comparing between glutathione 2% cream (right side) and placebo  

without glutathione (left side).  
p2: p-value for Mann Whitney test for comparing between glutathione 2% cream (right side) and group II.  

p3: p-value for Mann Whitney test for comparing between group II and III.  

* : Statistically significant at p≤0.05.  

Fig. (1A): Female patient with epidermal melasma before  
treatment.  

Fig. (1B): Good improvement after treatment with topical  
glutathione cream.  

Fig. (2A): Female patient with mixed melasma before treat- Fig. (2B): Poor improvement after treatment with topical  
ment. glutathione cream.  
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Fig. (3A):Female patient with epidermal melasma before  
treatment.  

Fig. (3B): Very good improvement after treatment with oral  
glutathione.  

Fig. (4A): Female patient with dermal melasma before treat-
ment.  

Fig. (4B): Poor improvement after treatment with oral glu-
tathione.  
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Fig. (5): Correlation between the clinical efficacy of glutathione  
therapy and the age of the studied patients.  

Fig. (6): Correlation between the clinical efficacy of glutathione  
therapy and melasma duration.  
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Discussion  

Melasma is an acquired disorder of symmetrical  
hyperpigmentation. Appearing as light brown to  

dark patches on the forehead, malar areas, nose,  
and chin [25] . Melasma has traditionally been  
treated with a combination of photoprotection,  
avoidance of trigger factors, and topical depigment-
ing agents with varying degrees of success [26] .  
Glutathione has been recognized as a master anti-
oxidant. It is involved in many important biological  
processes such as deoxyribonucleic acid and protein  

synthesis and the protection of cells through the  
metabolism of xenobiotics and carcinogens. It also  
functions to detoxify electrophilic compounds and  
acts as a reductant in the detoxification of peroxides,  
protecting cells from intracellular free radicals and  

reactive oxygen species [27] .  

In this study, the patients who were treated with  
topical glutathione showed significant decrease in  
modified MASI score from base line to the end of  

treatment than who used topical placebo. These  
results were in consistent with Watanabe et al., [20]  
studied skin whitening and skin condition improv-
ing effects of topical oxidized glutathione lotion  

2% to one side of the face and a placebo lotion to  
the other side twice daily for 10 weeks. The skin  
melanin index was significantly lower with treat-
ment measured by Mexameter (a tool objectively  

measures melanin index of skin) than with placebo  
at the end of the study period. They also reported  
significant increases in moisture content of the  
stratum corneum by Corneometer, suppression of  
wrinkle formation, and improvement in skin  
smoothness by SkinSys. Sriharsha et al.,  [28]  used  

glutathione soap for 3 months for melasma patients  
and showed that there was some improvement in  
the hyperpigmentation in most patients.  

In the current study, the patients who were  
treated with oral glutathione showed significant  
decrease in modified MASI score from base line  
to the end of treatment than who used oral placebo.  
These results were in consistent with Arjinpathana  
and Asawanonda,  [21]  studied the effect of oral  
glutathione on the skin melanin index; there patients  
received glutathione capsules in a dose 500mg per  
day for 4 weeks and control group received placebo  
capsules for the same period. The melanin indices  
decreased consistently at all six sites measured by  
Mexameter in subjects who received glutathione.  
The reductions were statistically significantly  
greater than those receiving placebo at two sites,  

namely the right side of the face and the sun-
exposed left forearm. This was similarly reflected  
in the changes in the number of ultraviolet spots,  
as measured by VISIA system. Handog et al.,  [27]  
studied safety and efficacy of glutathione lozenge  
as a skin-lightening agent; their patients received  
lozenge containing 500 mg glutathione daily for  
eight weeks and showed that all patients (100%)  
showed a significant decrease in melanin index  
from baseline measured by Mexameter.  

According to clinical efficacy of the therapy in  
this study; oral glutathione group showed the best  
results with median 39.23, followed by topical  
glutathione group with median 8.04, while topical  
and oral placebo groups showed no response.  

According to the response to therapy in the  
present study, patients who were treated with oral  

glutathione showed very good results in 30%, 40%  

had good results, 20% had poor results and 10%  
showed no response. While patients who were  
treated with topical glutathione showed good results  
in 30%, 50% had poor results and 20% showed no  
response.  

On comparing the results of the studied groups,  

oral glutathione showed statistically significant  
more clinical efficacy than topical glutathione  
cream. This may be due to that oral administration  
of the drug enhance and ensure steady bioavaila-
bility  [29]  while topical form may require frequent  
application, larger concentration, application for  
longer duration or application with other methods  
like dermapen to enhance transdermal delivery of  
drug  [30] .  

Regarding the relation between the clinical  
efficacy of therapy and age of the patients in this  
study, there was statistically significant more clin- 
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ical efficacy to glutathione therapy in patients aged  
<40 years old than those aged >40 years old. This  
may be explained by the more compliance of young  

patients to the therapy and the more attention to  
their appearance.  

In the present study, there was statistically  
significant more clinical efficacy to glutathione  

therapy in patients with melasma duration <5  years  
than those with melasma duration >5 years. This  
may be explained by cumulative effect of the sun  
and transformation of epidermal melasma to mixed  
and dermal type with the long duration.  

Regarding skin type in this study, there was  
statistically significant more clinical efficacy to  

glutathione therapy in patients with Fitzpatrick  

skin type III than those with skin type IV. This  
may be due to skin type IV tans easily than skin  
type III.  

In this study, there was statistically significant  
more clinical efficacy to glutathione therapy in  
patients with epidermal type of melasma than in  

mixed and dermal type. This may be explained by  

presence of melanin in epidermal melasma in the  

superficial cells so easily targeted by the therapy  
and the presence of melanin deep in the dermis  

within macrophages make it difficult to be removed  

by the therapy.  

In this study, oral glutathione was well tolerated  
without any reported side effects. Only few patients  

experienced mild skin dryness in early days after  

application of glutathione cream which resolved  
by application of emollient cream.  

Arjinpathana and Asawanonda,  [21]  found that  
one patient experienced flatulence in the first few  

days after taking oral glutathione capsules otherwise  

the treatment was well tolerated. In another study  

by Handog et al.,  [27]  found that few patients  
complained of soreness in the gums caused by use  
of oral glutathione and the lozenge was sour and  

chalky in texture.  

Watanabe et al.,  [20]  found that few patients  
experienced mild erythema of the face on days 2  
and 3 after use of local glutathione. However, the  

erythema had disappeared by day 4 without the  
need to discontinue the application of glutathione.  
No adverse reactions related to GSSG were reported  

during the study period. All patients tolerated local  

GSSG lotion well. Sriharsha et al.,  [28]  found that  
there was no side effect with glutathione soap in  
their study.  

In the present study, the recurrence rate was  

recorded in 30% of patients who used topical  
glutathione after 3 months, and in 30% of patients  
who received oral glutathione after 3 months.  

From this study, it could be concluded that  

glutathione is safe, inexpensive and effective whit-
ening agent in the treatment of melasma. Both  

topical and oral forms of glutathione were well  
tolerated for all types of skin. It is better to use  

topical form in recent lesions, epidermal melasma  

type and in skin type III. It is advised to use oral  
form in old lesions, mixed melasma type, and skin  

type IV. Dermal melasma type may need combina-
tion of both topical and oral glutathione. Duration  

of glutathione treatment must be not less than 10  

weeks in topical form and not less than 4 weeks  
in oral form.  
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