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INTRODUCTION 

 

Melasma 

A commonly acquired disorder which is characterized by 

symmetric, hyperpigmented patches with a geographic irregular 

margins, occurring commonly on the sun exposed areas of  the 

face. It is mostly prevalent among middle-aged to young women
1
. 

People with darker skin types are more frequently affected
2
.Occurs 

most commonly among Middle Eastern descent,  Asians or 

Hispanics (i.e. those with more darkly pigmented skin).  

 

Aggravating factors 

Includes sun exposure,  oral contraceptives usage,  pregnancy 

& drugs
3
. These factors cause increased synthesis of melanosomes 

in melanocytes and increased transfer to keratinocytes
4
.  The 

lesions usually fades in winter and aggravate during  summer. 

Chloasma (melasma of pregnancy) typically resolves few  months 

after delivery but melasma lesions caused by oral contraceptives 

usually persist
5
. 

 

Clinically melasma is  classified as three types,they are : 

malar (the most frequent),  centrofacial and mandibular
7
.Based on 

investigation with woods lamp,  dermascope & histopathological 

examination melasma is classified as dermal, epidermal,  

indeterminate and mixed type.  Treatment of melasma is a 

challenge and it can be very frustrating because w e aim to reduce 

melasma pigment without hypopigmentation
8
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Various conventional treatments used in melasma include 

sun avoidance, sunscreens, depigmenting agents like  

hydroquinone, kojic acid,  azelaic acid alone or as combination 

with various other localised therapies such as dermabarasion, 

localised steroids, lasers, chemical peels,  and tretinoin. Selective 

reduction of pigment by various  lasers is becoming popular 

recently.Other topical treatments introduced recently for melasma 

include linoleic acid,  zinc sulphate,  lincomycin either alone or in 

combined with hydroquinone andtopical  steroids. Despite the wide 

range of treatment modalities, their efficacy and  safety is still  

controversial. Nevertheless  tranexamic acid (TA) has become as 

an effective therapeutic option for resistant melasma
6  

 

Introduction of tranexamic acid (TA) in the management of 

melasma is a novel concept. TA, is a  derivative of synthetic amino 

acid lysine. It has been extensively used  as an antifibrinolytic  

agent, it has been currently found that TA inhibits the interaction 

between keratinocyte and plasminogen which reduces the 

tyrosinase action and results in less melanin production by the 

melanocytes
9
.  Kligman’s Formula is an only combination 

consisting of, tretinoin 0.1%, and 0.1% dexamethasone and 

hydroquinone 5% in hydrophilic base. It was formulated  by Dr 

Albert Kligman, the formulation is used in the management of  

conditions involving hyperpigmentation like  ,melasma, age spots 

and scar.
10  
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REVIEW OF LITERATURE 

INTRODUCTION 

Melanocytes 

Melanocytes are important cells phenotypically  that are 

accountable for the pigmentation of skin and hair , influencing  the 

skin tone and giving direct shield against the repairs initiated  by 

the Ultraviolet rays.  

 

They are derived embryological from the melanoblasts, 

which are dendritic cells which appear from the neural crest and  

later transported to the skin  after the neural tube closure. The 

various factors and signals that influence the migration process is 

yet to be explained.  

 

After complete development the  cells migrate to various 

sites like the eyes (pigmented retinal  epithelium, the iris and the 

choroid), ears (vascular stria), central nervous system (the 

leptomeninges), the hair matrix, mucosa, and the  skin. 

 

They are situated on the basal layer of the epidermis and in 

the dermis occasionally. Their dendrites project  through the 

Malpighian layer and transports their melanosomes to the 

keratinocytes. This keratinocyte and melanocyte  complex is called 

the epidermal melanin unit and is formed by one melanocyte and 

about thirty-six keratinocytes.  
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Arrangement of melanocytes on the epidermis  

and their inter relation with keratinocytes  

 

Desmosomes attaches the epidermal basal cells to the 

adjacent cell and the hemidesmosome attaches the basal cell to the 

basement membrane. The melanocytes are not fixed on and they 

can be seen as a small irregularity in their location in association 

to the alignment of the basal layer, protruding into the dermis.  
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Stratum corneal comprised of polygonal anucleated 

corneocytes 

 

The population of the melanocytes differs  in various parts of 

the body. There are more than 2,000 melanocytes in each square 

millimeter of epidermis of the head and the upper limb, and about 

1,000 in the other parts  of the body, in every race. The control of 

the number of melanocytes in the epidermis is  regulated by the 

specific regulators such as the fibroblast growth factor (FGF2) of 

the keratinocytes.  

 

The amount of the melanocytes decreases as  age progress, in 

light protected areas,by 6% to 8% per decade, and the  differences 

in the pigmentation among races are due to their activity 

proportions ie (the melanosomes and melanin synthesis) and the 

ratio of the different subtypes of melanin like pheomelanin and 

eumelanin, their location, and  other influencing factors like sun 

exposure, which enhances the melanin production.  
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The synthesised melanin in the melanocytes is accumulated 

in specific intracytoplasmaic organelle called the melanosomes.  

 

Melanosomes 

The elliptical highly specialized  organelles melanosomes, is 

the site of synthesis and storage of melanin, deposition of t he 

tyrosinase occurs in the ribosomes, the biochemical phenomenal 

site where the storage of tyrosinase and initiation of the melanin 

occurs. 

 

Melanin production and distribution pathway on the epidermis, 

through melanosomes 

 

The melanin production in the  melanosomes are regulated by 

multiple genes. 
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The melanosomes develop in a sequence of morphological 

stages, from unpigmented structures  to the organelles loaded with 

melanin. 

 

The basic phenotypical difference between races  depends on 

the quantity of the melanocytes and the quality of the 

melanosomes. 

 

 Blacks have larger and mature melanosomes stored in units 

and their destruction is delayed The destruction of larger 

melanosomes in keratinocytes is delayed, which also attributes  to 

the enhanced amount of skin pigmentation. The processes results  

the behavioural differences. 

 

 Normally, the melanin is insoluble high molecular weight 

polymer of nitrogen that is extremely dense. Apart from imparting 

the colour, it  also plays a protective role, by  filtering and 

absorbing the UVR. It hence plays a vital photo protective role 

against UVR damages, which is shown by the inverse relation 

between the melanin content of  human skin and the occurence of 

skin carcinomas and melanomas.  
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MELASMA 

Synonyms  

 Mask of pregnancy 

 Chloasma 

 

The word melasma is derived from ‘melas’ meaning black in 

greek. ‘chloasma’ is derived from , ‘chloazein’ which means ‘to be 

green’, it refers to  melasma developing during pregnancy
13  

 

Definition :  

A common acquired hypermelanosis seen commonly  in 

females, that occurs mainly on sun-exposed skin on the face, only 

occasionally affecting the forearms
11  

 

 The pathogenesis of melasma is complex and the treatment is 

still challenging. 

 

Risk factors 

1. Genetic 

2. Sunlight 

3. Hormonal (OCP, Pregnancy, Endocrine dysfunction) 

4. Toxic ingredients in cosmetics  

5. Drugs (phenytoin Therapy) 

6. Nutrition 

7. Ovarian tumours
12  
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Epidemiology: It is a very common skin disorder, accounting for 

0.25 to 4% of the patients in South East Asia, but it is the most 

frequent pigmentary disorder  among Indians.  It does not have any 

racial predilection, but there is more common among Hispanics 

and Asians. Although women are commonly affected, men 

represent approximately 10% of the cases. It is rare before 

puberty
13

.  

 

PATHOGENESIS: 

The pathophysiology of melasma is fully not known. It 

occurs commonly in women,  that worsens during pregnancy, The 

upregulation of estrogen receptors  in melasma lesions. All of 

which indicates the causal relationship between hormones and 

melasma. The role of hormone in male melasma development is 

still debatable. 

 

Increased melanisation 

There is no increase in the total number of melanocytes in 

melasma. But the melanocytes are highly dendritic, and shows 

increased DNA production in electron microscopic studies in the 

lesional skin. Melanocytic activity is enhanced resulting in 

increased formation of melanin pigments, melanisation and  

increased transfer of melanosomes to keratinocytes. The 

melanosomes are also increased in size.  Higher amounts of 
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melanin are found in the epidermis and within the macrophages in 

the dermis. Increased melanogenesis - associated genes and the 

proteins are commonly found in the epidermis. Frequently, there 

are high levels of the tyrosinase-related protein 1 (TRP-1) mRNA 

denoting a controlling mechanism at the mRNA level.  

 

Basal membrane damage 

 The dropping off of melanin into dermis due to basal 

damage results in the persistent hyperpigmentation in melasma
24

. 

 

Vascular factors 

The relationship between the vasculature and melanocytes 

may results the development of pigmentation of the  epidermis. 

Their size and the number of the dermal blood vessels in the 

lesional skin increases. Thus melanocytes express increased 

number of vascular endothelial growth factor (VEGF) receptors 

thus responding to angiogenic factors..  

 

Neural factors 

There is an increased expression of nerve growth factor 

receptors and neural endopeptidases in the lesional skin  thus 

resulting in various neural peptides to act as etiological factors.  
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Miscellaneous 

 The UV light exposure plays a major role in the pathogenesis 

of melasma. Ultraviolet (UV) irradiation induces the plasminogen 

activator production and enhances the plasmin activity in 

keratinocytes, which regulates the release of  the arachidonic acid 

(AA) via the phospholipase A2 Free arachidonic acid regulates 

melanogenesis via its bye product, prostaglandin E2  

 

 Hence, the release of AA is increased by the plasmin in 

endothelial cells. Elevated plasmin itself  enhances the α-

melanocyte-stimulating hormone, which activates the melanin 

production in melanocyte. Plasmin also plays a role in the release 

of the basic fibroblast growth factor (FGF), which is again a vital 

melanocyte growth factor. All of these processes ends  in higher 

melanin production in the skin  

 

Stem cell factor, c-kit and mast cells may also have 

etiological roles.  Thus tranexamic acid has been found to prevent 

the binding of plasminogen to keratinocytes, hence leading to 

reduction ofmelasma
25

. 

 

Increased sun exposure and genetic factors are considered 

the most important etiological factors. UV rays lead to lipid 

peroxidation of the cellular membranes which results in the free 

radical production and finally increased melanin production. All 

the wavelengths radiated from sunlight, including visible light can 

produce melasma. 
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Anti-thyroid antibodies and thyroid dysfunction may 

sometimes be associated with melasma. No exact cause can be 

identified in one-third of women and more than 75% of men, 

Idiopathic melasma in women is found to be secondary to 

subclinical ovarian dysfunction with end organ hyper-

responsiveness
26

. 

 

Clinical features: 

 Grey-brown patches with ill defined geographic margins 

occurring symmetrically primarily over  the face, The other 

uncommon sites are forearms and chest. The three classic patterns 

are: (1) centrofacial63% (most common), affec ting the forehead, 

nose, cheeks, lip (sparing the philtrum) and chin; (2) malar 21%, 

involving the cheeks and nose; and  

 

(3) Mandibular16%, affecting the jaw.  

Melasma is subdivided into four types depending on t he 

primary location of pigment, they are:dermal,  epidermal,  mixed 

and indeterminate.
15

. 

 

Classification of melasma 

It depends on the level of melanin pigment and aids to 

predict the response to treatment.  
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Prognosis 

Melasma has no mortality, morbidi ty or malignant 

transformation. Patients with melasma are regarded to be at 

reduced risk for melanoma. The darker skin have lower incidence 

of skin cancers.. The dermal pigmentation  persist longer than the 

epidermal pigmentations as no  treatment is effective to remove the 

dermal pigmentation. But, the treatment should not be withheld  

due to occurrence of dermal pigmentation. The epidermis is the 

origin of the dermal pigmentation, therefore, when the epidermal 

melanogenesis is inhibited for a pextended  periods, the dermal 

pigmentations will not persist and will gradually disappear.  

Resistance and recurrences of melasma are common
16

. 

 

Pathology 

There is increased melanin deposition in all the layers of the 

epidermis. An increase in the number of melanophages is se en. 

The melanocytes are increased to normal in number, and they are 

increased in size and have protruding dendrites.  
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The melanocytes contain an enhanced number of melanosomes, 

mitochondria, golgi apparatus and rough endoplasmic reticulum
17

. 

 

Differential Diagnosis 

1. Drug induced hyperpigmentation 

 History of use of drugs like doxycycline  and amiodarone 

 The pigmentation is less patterned and less irregular in 

outline 

 Round shape of the fixed drug eruption is confused  with 

melasma 

 Follow phototoxic drug reaction 

 Oral contraceptives and phenytoin aggravate melasma  

 

2 Post inflammatory hyperpigmentation due to contact 

dermatitis, cutaneous lupus erythematosus, photosensitivity 

reactions due to hydroquinone or tretinoin) and other types  

of dermatitis 

 

3. Actinic lichen planus 

 Violaceous lesions with fine scales  

 Histologic features: hydropic degeneration of basal layer 

with lichenoid infiltrate  
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4. Lichen planus pigmentosus 

 Most often affects the temples/preauricular area and neck 

± intertriginous site  

 Coexist with classic lichen planus in 20% of patients 

 Histology shows vacuolar degeneration of basal layer 

with variable lichenoid infiltrate and atrophy of the 

epidermal  

 

5. Pigmented contact dermatitis (Riehl’s melanosis)  

 Affects sites of application of cosmetics 

 May be reticulated 

 Dermal melanin deposits produces brown grey colour  

 Histology shows vacuolar degeneration of basal layer 

with lichenoid infiltrates.  

 

6. Exogenous ochronosis 

 History of application of hydroquinone to the affected 

area followed by progressive darkening. 

 Superimposed with small pigmented papules.  

 Histology shows banana-shaped, yellow pigmentation in 

the dermis 

 

7. Acquired bilateral nevus of Ota-like macules (Hori’s nevus)  

 Affects Asian women in their fourth or fifth decade of 

life 
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 Present as multiple brown–grey to brown–blue macules in 

the malar region 

 Less common sites: lateral forehead, temples, upper 

eyelids, nasal root or alae 

 Lack ocular or mucosal involvement  

 Histology shows pigment-producing dermal melanocyte 

 

8. Erythema dyschromicum perstans 

 Rim of erythema is seen in inflammatory phase  

 Lesions are slate-grey to blue–brown 

 Affects the sun-protected areas 

 

9. Poikiloderma of Civatte 

 Atrophy and telangiectasias are seen  

 Affects lateral and inferior aspects of anterior neck; 

spares the perifollicular skin and submental region.  

 

10. Erythromelanosis follicularis faciei et colli  

 Present as red–brown patches onthe neck and lateral 

cheeks 

 Superimposed with tiny pale follicular papules  

 

11. Mercury deposits 

 History of use of creams containing mercury 

 Inflamation is frequently present 
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 Histology shows brown–black granules lying freely in the 

dermis, in association with the elastic fibers and within 

the macrophages
18

. 

Acanthosis nigricans 

Pigment demarcation lines 

 

INVESTIGATIONS 

1.Histopathology: 

 There is increased melanin. Melanin is found in the basal 

and suprabasal keratinocytes. The melanocytes number is 

constant, but they are larger, more dendritic, and more active. 

Melanin is found in the superficial and mid dermis and inside  the 

macrophages, which is often found around the small vessels. 

Melanocytes have larger number of  ribosomes, mitochondria, 

rough endoplasmic reticulum and golgi aparatus in their 

cytoplasms. Usually there is sparse or absent inflammation.
19

  

 

2.Wood lamp examination:  

 Epidermal lesions are enhanced. But dermal lesions  shows 

less colour contrast.  

 

3.Dermoscopy: 

 Dermoscopy of melasma lesions shows a background of faint 

light brown structure less areas superimposed by fine brown 

reticular pattern superimposed .It is  differentiated from exogenous 

ochronosis which shows diffuse brown background dark brown 

globules and globular structures on it.  
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4.Confocal microscopy 

 Used for the objective measurement of the melanin content, 

Mexameter can also be used.  

 

5.Thyroid function test 

 

Grading systems for the evaluation of pigmentation 

1. MASI 

 Melasma area severity index (MASI) is proposed  by 

Kimbrough-Green et al to assess the severity of melasma. The 

severity of melasma in each of the four quadrants (ie. Forehead 

(F), right malar region (rm), left malar region(lm) and chin(c)) is 

assessed based on three variables: percentage of the total area 

involved (A), darkness (D), and homogeneity (H).  

 

A numerical value assigned for the corresponding percentage area 

involved is as follows: 

0=no involvement;  

1=<10% involvement;  

2=10-29% involvement; 

3=30-49% involvement;  

4=50-69% involvement; 

5=70-89% involvement;  

6=90-100% involvement.  
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The darkness of the melasma (D)  is compared to the normal skin 

and graded on a scale of  0 to 4 as follows:  

0=normal skin colour without evidence of hyperpigmentation; 

1=barely visible hyperpigmentation;  

2=mild hyperpigmentation;  

3=moderate hyperpigmentation;  

4=severe hyperpigmentation.  

 

Homogeneity of the hyperpigmentation (H)  is also graded on a 

scale of 0 to 4 as follows:  

 

0=normal skin colour without evidence of hyperpigmentation; 

1=specks of involvement;  

 

2=small patchy areas of involvement <1.5 cm diameter; 3=patches 

of involvement >2 cm diameter;  

 

4=uniform skin involvement without any clear area s). 

 

To calculate the MASI score, the sum of the severity grade 

for darkness (D) and homogeneity (H) is multiplied by the 

numerical value of the areas (A) involved and by the percentages 

of the four facial quadrants (10-30%).  

 

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 the 

maximum score is 48 and the least 0.  
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.  

 

2.Physician’s global assessment  

The PGA is the primary efficacy end point . It is the clinical 

subjective assessment of the changes in  grading of pigmentation 

after therapy as weighed with the baseline. Used  in the assessment 

which is very simple cartography of the initial lesions. The 

efficacy of treatment evaluated based on initial and post treatment 

photographs. 

 

3.Objective evaluation techniques  

1. Narrow-band reflectance spectroscopy (mexameter and 

dermaspectrometer) 

2. Photography: UV and light 

3. Hand-held tristimulus reflectance meter (minoltachromameter  

4. Corneomelametry 
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5. Fluorescence video recording (allows determination of area of 

pigmentation compared to non-pigmented skin) 

6. Histology 

 

Dermoscopy 

 Used for the identification. Shows a diffuse reticular 

pigmentation in shades of brown with  sparing of follicular 

openings. Diffuse dark brown to greyish pseudoreticular 

pigmentation, annular, honeycomb and arcuate structures may also 

be seen in dermal lesions.  

 

TREATMENT 

1. Patients education 

2. Avoiding known provocating factors, like the sunlight, oral 

contraceptive pill.  

3. Strict avoidance of sun and using protective sun-blocking 

creams. 

4. Depigmenting agents-topical and systemic.  

5. Chemical peels, dermabrasion and laser and light  treatment. 

6. Skin camouflage. 

 

Patient Education 

 Compulsory sun avoidance is utmost important for remission 

and to prevention relapse of melasma. Patients with melasma 

should use the depigmenting creams to the areas of pigmentation 



22 

only. Remission with strict sun avoidance and the topical 

depigmenting creams can take months; caution patients to expects 

a slow and a gradual lightening. 

 

Sun protection 

Melasma affected skin darkens more rapidly than the 

surrounding skin on sunlight exposure, so strict sun -avoidance and 

sun-protection are very important.  

 

 

 

Topical therapy 

Sunscreens 

Sunscreens are the most vital part of treatment strategy in 

melasma. All spectrum of sunlight, including the visible spectrum, 

have the potential of triggering melasma. Most commercially 

available sunscreens do not block the wavelengths more than 380 

nm and therefore they do not offer protection against the longer 
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UVA wavelengths and visible light, which of  are the most 

important cause of most of the pigmentation. Hence a broad 

spectrum sunscreen which protects against both UV and visible 

light protection is most useful in this condition. The minimum 

level of UVA protection factor (UVAPF) has been set at a s tandard 

of a minimium of one-third of the sun protection factor (SPF), 

hence a SPF/UVAPF ratio <3 is a minimum for providing a 

sufficient sun protection. Also in Indians, the minimum UVAPF 

required is maximum of 29-30 in summer and minimum of 12-17 

in winter. Sunscreens protecting against the visible light range 

usually made up of absorbing pigments like the zinc oxides. Hence 

addition of these compounds to sunscreens enhances their photo 

protective capacities. To achieve a balanced sun protection, a 

combination of UV filters are usually required. So while selecting 

UV filters, they must  have variable maximum absorbance peaks. 

Two hourly applications between 8 am and 4 pm are advised
27

.   
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Depigmenting Agents 

Some chemicals reduces the activity of the pigment-forming 

cells of the skin, hydroquinone is the most frequently used. 

Hydroquinone creams may cause irritation, and it must be ensured 

that they are not used for a prolonged period; in some case they 

cause excessive skin lightening. Hydroquinone rarely causes 

increased darkening of the skin, commonly in dark -skinned people. 

The hydroquinone creams now should be prescribed only by the 

doctors. 
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Hydroquinone 

HQ 2%-4% has been commonly employed for the treatment 

of melasma. It decreases the activity of tyrosinase and hence 

prevents the conversion of dopa to melanin and hence reduce 

pigment formation. It may also interrupt  with the synthesis of 

nucleic acids, it degrades  melanosomes, and degrade the 

melanocytes.  

 

Adverse effects:  

Irritant and allergic contact dermatitis, Post inflammatory 

hypopigmentation, bleaching of the nails and rarely, ochronosis -

like skin pigmentation.  

 

 Other ethers of HQ, when to treat melasma can lead to 

complete loss of melanocytes with the formation of a  confetti-like 

leukoderma. 

 

Retinoids 

Tretinoin 0.05%-0.1% decrease melasma by decreasing the 

coding of tyrosinase the key enzyme in melanogenesis, as well as 

by decreasing melanin synthesis. Effective in the treatment of 

melasma, but clinical improvement seen in 24 weeks.  
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Side Effects: 

Irritation, redness, peeling and pigmentation Adapalene, 

tazarotene and topical isotretinoin can also  be used to treat 

melasma 

 

Topical steroids 

Since few decades, milder steroids have been replaced by 

potent steroids in triple combinations. This has resulted in 

increased side effects like atrophy of facial skin.  Due to the 

regular use of steroid which causes extreme sensitivity following 

sun exposure. The atrophy also gives an appearance of increased 

area of involvement in melasma. Such skin also becomes intolerant 

to the routinely used drugs in melasma.  The commonly used 

topical steroids in various triple combinations are clobetasol and 

betamethasone which are the potent steroids, mometasone in the 

middle-range and hydrocortisone belongs to the low potent 

steroids The potent steroids should not be continued for more than 

4 weeks, which should preferably be tapered to low potent steroids 

which should also be stopped in a period of  2 months
28

. 

 

Combination Therapy 

Kligman Formula 

 Formulated by Dr Albert Kligman, this combination is 

employed in the treatment conditions involving hyperpigmentation 
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like melasma, age spots and scars. It contains of 5% hydroquinone, 

0.1% of tretinoin, and 0.1% of dexamethasone in the hydrophilic 

base. Modified Kligman formula: 4% hydroquinone, 0.05% 

tretinoin & 0.01%Flucinoloneacetonide.The ingredients are 

designed act in a synergistic manner.  

 

 Hydroquinone-decrease tyrosinase activity, as it is cytotoxic 

to the melanocytes. Tretinoin-is an irritant hence it  facilitate the 

penetration of HQ, in addition it also prevents the oxidation o f 

HQ. It also act on the keratinocytes and promotes its proliferation 

& hence the epidermal turnover.  

 

 Flucinolone acetonide-It has an antimetabolic effect. Hence 

decreases epidermal turn over, it also produces mild depigmenting 

effect by supressing the biosynthetic & the secretory function of 

the melanocyte & thus the melanin production. In addition it has 

anti inflammatory effects which  decreases erythema & burning due 

to Tretinoin & hydroquinone. 

 

 Side Effects-Erythema, dryness, burning sensation 

&desquamation
23

. 

 

Azelaic Acid 

 C9 dicarboxylic acid, it  is a competitive inhibitor of 

tyrosinase and it  has cytotoxic and antiproliferative effects on the 

melanocyte. The combinations of azelaic acid with retinoids and 

glycolic acid enhances depigmentation.  
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Adverse effects :pruritus, mild erythema, scaling, and 

burning sensation. 

 

Kojic Acid 

Synthesized by the fungus Aspergilline oryzae and it reduces 

the activity enzyme of pigment production, tyrosinase. It is 

equally effective as other therapies but may cause more irritation. 

KA may be effective if the patient is unable to tolerate other  

therapies. 

 

Glycolic Acid 

 Combined with the other topical agents. It reduces pigment 

by various actions like reducing the thickness of  the stratum 

corneum, increasing epidermolysis, dispersion of  melanin in the 

basement layer of the epidermis, and the increases  the production 

of dermal collagen.  

 

Adverse effects : Mild irritation was a commonest  side effect
22

. 

 

Systemic Therapy 

Tranexamic acid 

Proanthocyanidins 

 

It is also called condensed tannins, which are found in the 

apples, pine bark, cinnamon, cocoa beans, grape seeds and the red 

wine. Pycnogenol, the most prominent among them, obtained from 
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bark of Pinuspinaster, a pine tree, it  is a powerful anti-oxidant. It 

is a more powerful antioxidant than vitamins C and E. It is used at 

75 mg/day, it protects against harmful effects of sun exposure.  

They can be used in combination with vitamins A, C, and E as it 

protects them. It can al so be used along with tranexamic acid.  

 

Methimazole 

I is an oral antithyroid drug which has been recently found 

to have a depigmenting action if used topically in a 5% 

preparation. A potent peroxidase inhibitor, it is successfully use d 

in the management of melasma in few studies over a 6 week 

period, without affecting blood thyroid hormone levels.  

 

Other Drugs 

Aloesin 

It is a C glycosylated chromone, obtained from aloevera and 

has been shown to competitively inhibit the hydroxylation o f the 

tyrosinase to DOPA and the oxidation of DOPA to dopachrome.  

 

Flavanoids:  

These are benzopyrene derivatives; these are classified into 

flavones, flavanols, is flavones, flavanones and anthocyanidins. 

They are formulated into nano capsules so as to be  protected until 

they reach the active site of melanin synthesis where they act as a  

powerful reducing agent,  and exert antiradical activity, and act as 

a competitor for the tyrosinases.  
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Ellagic acid:  

 It’s a naturally occurring polyphenol obtained from 

strawberries, green tea and geranium. The skin -whitening effects 

of ellagic acid are because of  the decrease of the multiplication of 

melanocytes and melanin production by tyrosinase in melanocytes, 

without causing injury to the cells. Thus, ellagic acid c an be used 

as an efficient whitening agent for the skin without any 

undesirable side effects.  

 

Arbutin 

It is a natural plant product which acts by inhibiting 

tyrosinase and decrease the melanin production. The hydrolysed 

product of arbutin are scavengers of free-radicals and is more 

effective in inhibiting tyrosinase than arbutin.  Its action is dose 

dependent and has lower side effects than HQ.  Deoxyarbutin a der 

polymer of arbutin has been developed by deleting  the hydroxyl 

groups. It causes reversible lightening of the skin by directly 

inhibiting tyrosinase.  

 

Mequinol  (4-hydroxyanisole, 4-methoxyphenol) 

 

It is a derivative of HQ, which  competitively inhibits the 

formation of melanin precursors. It is reportedly more effective 

than HQ and has lesser adverse  effects. It is available as 2% 

solution containing 0.01% retinoic acid in addition.  
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N-acetyl-4-S-cysteaminylphenol 

It is a phenolic compound, and decreases tyrosinase by 

acting as a competitor of its  substrate. It has greater  stability and 

less irritation than HQ. Improvement may be seen  in 2-4 weeks. 

Ascorbic acid 

 

It is a compound antioxidant, it alters pigment production by 

converting dopaquinone to its reduced derivative DOPA. It 

scavenges free radical produced by absorption of UV rays. 

Vitamin C also chelate copper ions which cause inhibition of 

tyrosinase activity. The advantage of this 5% topical preparation is 

it is devoid of side effects. Magnesium ascorbyl phosphate, a more 

stable ester is the most important compound and it also protects 

against UVB pigmentation.  Iontophoresis increases the penetration 

and its efficacy. 

 

Alpha-tocopheryl ferulate 

A combination of ferulic acid and alpha-tocopherol with 

ferulic acid which helps in maintaining the tocopherol in stable 

state. It is another new agent for melasma.  

 

Niacinamide 

Niacinamide is the active amide of niacin. It decreases 

melasma by decreasing transport  of the melanosomes to 

keratinocytes. It has however,it does  not have direct action on 

tyrosinase. 
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Liquorice  

Obtained from the root of the Glycyrrhiza glabra, a herb. 

The glabridin and Liquiritin are derivatives of liquorice. Glabridin 

has anti-inflammatory properties and inhibits tyrosinase It 

disperses melanin and removes epidermal stains.  

 

Lumixyl 

New oligosynthetic peptide it acts by inhibiting the tyrosine. 

It accelerates clearance in mild to moderate melasma.  

 

Beta carotene 

Structural analog of vitamin A, it acts as agonist to vitamin 

A, reduces melanin production by saturating melanocytes 

receptors. It requires a prolonged duration of treatment but has 

fewer side effects.  

 

Rucinol 

It is a derivative of resorcinol, it acts by inhibiting TRP -1 in 

addition to its action on tyrosinase and thus provides additional 

benefit.  

 

Dioic acid 

It is a monounsaturated dicarboxylic acid derived primarily 

from bio fermentation of oleic acid. It acts by interfering with 

melanin synthesis as it binds competitively to nuclear peroxisome 
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receptor which regulates tyrosinase transcription and thereby 

inhibits melanosome transfer.  1% dioic acid for 12 weeks gives 

good results.  

 

Antisense oligonucleotides 

They are antagonist to tyrosinase, TRP-1 and TRP-2 at their 

molecular level by acting on the translation of targeted mRNA.  

 

Miscellaneous 

They include N-acetyl glucosamine, cinnamic acid,soyabean 

extract, mulberry extract, lincomycin,thioticacid, linoleic acid,  

silymarin, phenolic-thioether, pidobenzone, 4-isopropylcatechol. 

Tranexamic acid 

 

Tranexamic acid the (trans-4-amino methyl 

cyclohexanecarboxylic acid: TXA) is a synthetic lysine analogue 

which has an antifibrinolytic activity through the competitive 

blockade of the lysine-binding sites on plasminogen molecules .  

 

TXA is an approved drug for the treatment of menorrhagia 

since the year of 1970s in the dosage of 2.0 -4.5 g/day during the 

menstruation. Dosages up to 4-4.5 g/day have not been reported to 

cause any serious side effects. Prophylactic oral TXA has been 

successfully used in the hereditary angioedema for  a duration of 8 

to 34 months without any serious adverse  effects or abnormal 

blood fibrinolytic activi ty. 
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Its usage in the management  of melasma was first initiated 

in 1979 by Nijo in Japan . It was an serendipedous discovery in a 

patient who was treated with tranexamic acid for  the management 

of chronic urticaria. It has been mostly used in a reduced  dose of 

250 mg twice daily in the treatment of melasma, that  is only one-

sixth of the normal dosage as a hemostatic. It has also been used 

topically and intradermally in management of melasma.  

 

Its use is contraindicated in a defective colour vision, an 

active intravascular coagulations, and hypersensitivity to TXA. It 

should be also used with caution in patients with any 

cardiovascular disease, cerebrovascular disease, and concurrent 

use of coagulating agents. Laboratory tests including coagulation 

profile should be done before starting TXA. The common adverse 

effects of TXA are gastrointestinal complaints (nausea, diarrhoea, 

and abdominal pain).These adverse effects can be minimised by 

oral administration after a meal. Other reported side effects 

include hypomenorrhea which disappears after withdrawal of the 

drug tranexamic acid. Thromboembolism, myocardial infarction 

and pulmonary embolism have occurred rarely. The actual 

thrombotic risk is low although factors like old age, very high 

dose and long duration of  TXA and concurrent use of other 

prothrombotic drugs potentiates the risk.  
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CHEMICAL PEELS 

Glycolic acid, trichloro acetic acid (TCA) and salicylic acid 

are the important peeling agents in the management of melasma. 

They are routinely combined along with medical treatment for 

optimal and rapid resolution. They work well in epidermal and 

mixed variants of melasma. They are also of use  in the dermal 

variant by inducing inflammation and by helps the macrophages to 

phagocytosis of the stagnant melanin.  

 

Glycolic acid peels 

They are the most commonly used peels in melasma. 50 -70% 

concentrations are the most frequently used. They are safe and are 

used every 3-4 weeks for a minimum period of 3-4 peels. Marked 

reductions in melasma index have been attained in 90% of  the 

subjects with epidermal forms responding better than mixed and 

dermal type not responding at all. Combination therapies are 

useful in resistant cases when quicker responses are required. 

Glycolic acid has slower onset, but local irritant reactions is 

lesser. 

 

Trichloroacetic acid peel  

 Concentrations upto 25% are used in Indian skin. TCA 

shows rapid but unpredictable response and has prominent local 

reactions and relapse rates. Hence, TCA is better used initially to 

get rapid response followed by the g lycolic acid as maintenance.  
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Salicylic acid peel 

Used in concentrations of 15% to 30%, applied at weekly to 

2 weekly intervals for 4-6 sessions. However their efficacy in 

melasma is very low. 

 

DERMABRASION  

Dermabrasion and micro dermabrasion have been emp loyed, 

but occurrence of postprocedure hyperpigmentation limits routine 

use. Their use is better in refractory cases. Dermabrasion is often 

risky in the dark skin due to incidence of hyperpigmentation.  

 

Platelet Rich Plasma   

The pigmentary resolution which occurs after platelet rich 

plasma (PRP) is probably related to increase in the skin volume. 

The platelet derived growth factors in PRP causes hyaluronic acid 

synthesis which increases skin volume and tone, thereby providing 

a more glowing skin with a feeling of decreased pigmentation.  

 

LASER AND LIGHT SOURCE 

 Variety of lasers and light sources can be used. As melanin 

has a wide absorption spectrum Longer wavelengths target dermal 

pigment, but melanin absorption is better with shorter 

wavelengths. However lasers are not recommended as the first line 

therapy due to high rates  of postinflammatory hyperpigmentation 

and due to lesser efficacy. Various lasers used are: - 
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Intense pulsed light 

These light devices work at the wavelengths of 515 -1200 

nm. They have average results in melasma unresponsive to topical 

therapy. Delivery of specific wavelengths and lower fluencies 

using cut off filters can reduce adverse effects. There is a free 

period of 1-2 weeks and the sessions are repeated every 3 -4 weeks. 

 

Q-switched lasers 

The earliest lasers used in melasma. High chances of 

occurrence of post inflammatory hyperpigmentation, and it is not 

regarded presently as a good therapy. 1064 nm Q switch Nd: YAG 

is the emerging satisfactory mode of new therapy. Ideal spot size : 

6-8 mm diameter with energy: 400-900 mJ. It targets the lesional 

melanocytes by selective photo thermolysis. It has the additional 

advantage of being effective in the dermal type of melasma 

because of its deeper penetration.  Rare side-effects are wheals and 

purpura. Q switched alexandrite laser penetrates deeper and is 

therefore useful in dermal melasma. Ultra pulse CO 2 is used to 

remove the epidermal pigmentation followed by the alexandrite 

has also been used. However, the usual problem of post 

inflammatory pigmentary alteration limits its routine use.  
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Copper bromide lasers 

The 511 nm wavelength emits a green beam having fluences 

of 12-14 J/cm 2 which can be utilized in the treatment of 

pigmentary lesions. The effectiveness  is due to the vascular 

etiology of melasma. Ideally spot sizes of 1 mm,50-60ms of 

emission time, frequency of 7.7-8.3 pulses/s and 4 passes are 

caused. Melanin absorbs this spectrum to much greater extents 

resulting in selective damage. The selective thermal destruction of 

melanin containing epidermis. It is best when used in cases with 

telangiectasia.  Rarely transient hyperpigmentation is seen.  

 

Ablative lasers 

Erbium YAG and CO 2 are not used for  Types IV to VI skin 

due to increased incidence of scarring and post  procedure 

pigmentary changes.  Combination of erbium: YAG laser (2940 

nm) with the peels has good efficacy in refractory melasma after 6 

months. Associated with risk of post procedure pigmentary 

problems.  

 

Non ablative fractional resurfacing 

This is a novel method of treatment in melasma. Acts by 

transdermal elimination of melanophages,  which occurs with lesser 

post inflammatory hyper pigmentation. Improvements to the tune 

of 80% occurs in 26-28 weeks after one session of fractional 
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photothermolysis. Ideally 6 mJ and 8 mJ  of energy with a intensity 

setting of 250 MTZs/cm 2 with total density of 2000 MTZ/cm 2 is 

used. Three treatments are used with one third  of the horizontal 

and vertical overlap. It is most useful in treatment of resistant 

cases. Sessions are repeated every 3 weeks with improvement seen 

in 6 months after procedure. Initial erythema seen for 2 days,  

followed by pigmentation for 3-4 days, is the commonly 

encountered side effects. Usually 75-100% clearances with 

fractional lasers in melasma is noted. Side effe cts are common in 

the darker skin where efficacy and improvement are less.  

Recurrence rates are high.  The energy of 6-12 mJ with once in 4 

weeks sessions for about  4 sessions are the optimal duration of 

prescription. 

 

Q switch fractional ruby laser  

This novel modality with 694 nm wavelength,40ns of pulse 

width and 7.1 mm × 7.1 mm spot size  is usually used. Fluences of 

2-3 J/cm 2 with 6 sessions at 2 week intervals involving the whole 

face 3 times per session is found ideal. This wavelength is being 

more strongly absorbed and is more selective for melanin than the 

identical Nd:YAG variant and should hence very  useful .  
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Vascular lasers 

The pulse dye laser (PDL) is an evolving modality . Its use 

in melasma is based on the  involvement of vascularity and 

expression of VEGF receptors in pathogenesis of melasma. PDL 

targets the vascular component of melasma lesions, hence reducing 

melanocyte stimulation and ultimately even the subsequent 

relapses. 

 

The 1927 nm wavelength thulium laser  

Thulium laser is the latest  which offers promising results.  

 

Combination lasers 

Provide better relief. 950 μ/s pulsed CO 2 laser in one pass 

at 300 mJ/cm 2 decreases the pigmentation by removing the entire 

epidermis and destroys the melanocytes. The application of Q 

switched alexandrite laser at 6 J/cm 2 targets dermal melanin. Oral 

tranexamic acid when combined with Q switched lasers is also 

beneficial.  

 

Laser toning 

Recent method uses the collimated, low fluence, Q -switched 

Nd:YAG 1064 nm laser which gives promising results. This 

method reduces heat  damage by the use of  hat beam mode, ideally 

shorter pulse width, higher peak power and lower fluence.  Pulses 

of 5-7 ns with spot size of 7 mm and 1.6-2.0 J/cm 2 fluences 
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weekly for 8 weeks and two passes per treatment session have 

been found to be effective . Triple cream combination  along with 

laser therapy adds on to the benefits. A test spot is preformed  

prior to any laser procedure. Premedication with 4 weeks of  HQ 

and antiviral prophylaxis for  herpes simplex are also advised. 

Combination with chemical peels reduces the pigmentation and 

enhances efficacy of lasers.  Lasers do not modify the basic patho 

mechanisms of melasma like genetic influences, sun exposure and 

hormonal factors. Lasers occasionly gives consistent and long 

standing improvement and recurrence almost commonly occurs. 

The high cost and risk of adverse effects makes them as second 

line therapies for melasma. Medical management and chemical 

peels should ideally be combined  with the laser therapy.  

 

Skin camouflage 

Skin camouflage is a heavily  pigmented cream which 

matches the lesional  skin colour and cannot be remove. 

 

Mechanism of action of tranexamic acid in Melasma  

The UV light exposure plays a major  role in the pathogenesis 

of melasma. Ultraviolet (UV) irradiation induces the plasminogen 

activator production and enhances the plasmin activity in 

keratinocytes, which regulates the release of  the arachidonic acid 

(AA) via the phospholipase A2 Free arachidonic acid regulates 

melanogenesis via its bye product, prostaglandin E2  
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Hence, the release of AA is increased by the plasmin in 

endothelial cells. Elevated plasmin itself  enhances the α-

melanocyte-stimulating hormone, which activates the melanin 

production in melanocyte. Plasmin also plays a role in the release 

of the basic fibroblast growth factor (FGF), which is again a vital 

melanocyte growth factor. All of these processes ends in higher 

melanin production in the skin  

 

Apart from effect on the melanocytes,  the plasmin changes 

extracellular matrix-bound VEGF into freely soluble  forms. TXA, 

is a plasmin inhibitor,  which decreases angiogenesis, and also 

reduce the neovascularization induced by the basic fibroblast 

growth factor (bFGF).  

 

Single chain urokinase PA (Sc-uPA) in the keratinocyte 

induces dose dependent rise  in melanocytes, the tyrosinase 

activity, cell perimeter, area, and the increased dendrites. Plasmin 

can significantly increase the amount of Sc-uPA. Sc-uPA can 

further induce the keratinocyte differentiation,  growth and 

migration. Thus in-vitro studies shows that Sc-uPA produced by 

the keratinocytes enhances0 the activity of melanocytes.  

 

Repetitive UV irradiation enhances the amount of mast cells 

and mast cell tryptase. The tryptase degrades the type IV collagen, 

thus, increased numbers of mast cells and tryptase might result  in 
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the weak basement membranes observed in melasma. Mast cells 

also play an significant role in the development of the solar 

elastosis, one of the histological features of melasma. Elastin 

content in UV exposed skin correlates with mast cell counts.  

 

Another major factor in the pathogenesis of melasma, 

contraceptive pills and pregnancy enhance the serum Plasminogen 

Activator, which as mentioned above can increase the 

melanogenesis process.  

 

Tranexamic acid prevents the UV-induced pigmentation by 

interfering with the structure of plasminogen and inhibiting the 

binding of plasminogen to the lysine-attaching sites of 

keratinocytes. The consequences of such event results in less 

amount of free arachidonic acid leading to a reduced ability to 

produce prostaglandins and thus decreased melanocyte tyrosinase 

efficacy and the melanogenesis. The tranexamic acid has no effect 

on the non-sun exposed healthy skin. Also, action of TXA on the 

angiogenesis via plasmin could also play a contributory role in its 

action on melasma. Blocking of the Sc-uPA pathway may be 

another pathway through which  the TXA reduces 

hyperpigmentation.  
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Apart from oral administration, Tranexamic acid, has been 

used as a topical application, the intradermal injections (4 mg/ml) 

and in combination with micro needling. The topical formulations 

which have been commonly used include 2% emulsion, 3%cream, 

5% solution and liposomal formulation. TXA can be combined 

with other modalities such as the Intense pulse light or Nd -YAG 

Laser 

 

Its positive effect on the melasma was first reported in a 

Japanese study by Nijo in 1979 . Subsequently its e ffectiveness 

has been proved in several experimental and in -vivo studies. 

Maeda and Tomitab stated that TXA prevents the melanin 

production in melanocytes by disrupting  the interaction of the 

melanocytes and keratinocytes through prevention  of the 

plasminogen/ plasmin system, when Zhang et al. demonstrated that 

TXA can reducing melanogenesis by disrupting  the catalytic 

reaction of tyrosinase. hence, TXA was found to be similar to the  

tyrosine in the part of its structure, that can competitively 

prevents the activity of tyrosinase. And Seong et al. used the 

neonatal foreskin cultured melanocytes to demonstrate the effects 

of TXA after the UVB irradiation and showed a considerable  

inhibition of multiplication of the  melanocytes, reduction in the 

tyrosinase activity, tyrosinase-related protein TRP1/2, and the 

melanin content. However, they observed no change in the number 

and length of melanocyte dendrites. 
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Zhu et al. reported that increasing the treatment duration was  

found to be most effective than rising  the dose of TXA. The 

duration of therapy has differed  in various studies ranging from 6 

weeks to a maximum of 6 months. Onset of effect is usually in 4 

weeks. The dosage has also differed  from 500 mg /day to 1.5 

g/day, but consensus has been considered  around 500 mg /day. Na 

et al. in their study described  the effects of oral and topical TXA 

on melasma. The patients received oral TXA three times a day 

along with the application of topical TXA twice a day for 8 weeks. 

The mean lesional melanin index (MI) scores reduced greatly, the 

MI scores for the perilesional skin increased. The erythema index 

scores of the lesional and perilesional skin also showed a uniform 

pattern. TXA decreased the epidermal pigmentation associated 

with melasma and also reversed the melasma-related dermal 

changes, such as the vessel number and the increased numbers of 

the mast cells. This indicates an effect of TXA on all pathogenic 

mechanisms in melasma.  

 

It has been shown that the TXA is as effective as the 

cumulative effect of the hydroquinone and dexamethasone in 

treatment of melasma while it is safer than the gold standard of 

melasma treatment, hydroquinone. 
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Thus oral TXA at 250 mg twice daily dosing for 6 months is 

a promising modality in the treatment of melasma. Tranexamic 

acid is possibly the sole treatment for melasma that can prevent 

the activation of melanocyte by the environmental triggering 

factors and injured keratinocyte (after UV exposure, chemical 

peeling, IPL, laser) through the inhibition of the PA activation 

system. It  can not only reduce the development of melasma, but 

also reduce the possibility of relapse after other treatment 

modalities. TNA can be used as stand-alone therapy or as an 

adjuvant to other treatment modalities.  

 

Although several studies have been documented, large scale 

randomised controlled studies and long term follow -up studies are 

required in future. Further studies are required to find out the 

frequency of usage, long-term benefits, and effect of combination 

therapy with other medications and methods of melasma treatment 

to evaluate the additive effect of TXN. Also large studies in all 

ethnic groups including Caucasians and Africans are required as 

studies have been done mostly in the Asians. A clinical trial with a 

control group and utilizing skin h istopathology and 

immunochemistry would be an ideal set up to make a more 

conclusive study. Also, research on the ideal duration of TXA 

intake to affect improvement in melasma with no recurrence is 

desirable; this will enable the detection of long -term effects of 

TXA. Lastly more studies are required to determine ideal 

dosage/duration of topical and intradermal TXA.
31  
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Prevention of melasma 

No treatment for melasma gives permanent results, hence 

Morales suggests maintenance therapy that can prevent the 

recurrence of melasma. Certain routine  modalities can also aids in 

preventing melasma from developing initially. These include:  

 

Sun Screen 

 Routine sunscreen use. A sun is one of the greatest triggers 

for melasma, regular sunscreen usage is non-negotiable to keep it 

at a check. Select sunscreen with  a broad-spectrum protection with 

an SPF of 30 or more.  
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Outdoor hats 

Broad-brimmed hats helps to prevent  the rays from the 

vulnerable parts of the face. Seek shade  and avoid sun whenever 

outdoors. 

 

Gentle skin care . 

 As irritates the skin promotes melasma, the use gentle 

products which don't sting or burn.  

 

"Melasma can not be completely prevented, even with the 

efficient skin care and precautions,"  says Morales. "But in the 

majority of cases, tries  to prevent it or treat it are successful at 

keeping those annoying spots away. 

 

Avoid OCP 

Hormones worsen the symptoms of melasma undoing the 

progress of treatments.  

 

Chemical Peels 

When there is no improvement with topical therapy consider 

a lighter peel containing sal icylic acid every 1-2 months. 

 

Laser Therapy 

Most effective is the low energy laser. Better results are 

obtained by combination of laser with hydroquinone.  

 

Avoid high intensity Laser therapy 

Use of Sunscreen even when indoor 
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AIM AND OBJECTIVE 

 

This study aims to 

1. Compare the efficacy, safety and tolerability of oral 

tranexamic Vs topical Kligman formula in moderate to 

severe melasma. 

2. Compare the end points of the two groups . 

3. Identify the common side effects in each group.  
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METHOD AND MATERIAL 

 

OBJECTIVES:  

 To assess the efficacy, safety & tolerability of oral 

tranexamic acid Vs Modified Kligman formula in moderate to 

severe melasma. 

 

PLACE OF STUDY: Dept of Dermatology Govt. Stanley Medical 

College, Chennai.  

 

TYPE OF STUDY:  

Open Label Prospective, Interventional Study 

DURATION: 6 months July 2015-december 2015 

SAMPLE SIZE:  20+20=40 

 

INCLUSION CRITERIA 

1. Female  

2. Age:18-45 

3. Patients willing for follow up 

 

EXCLUSION CRITERIA 

1. Known hypersensitivity to the drug  

2. Thrombophilic & thromboembolic diseases  

3. Hypercoagulable states 

4. Pt on OCP/HRT  
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5. Thyroid dysfunction with hypothyroid state  

6. H/O cancer in the family  

7. Patients with unexplained fetal loss (antiphospholipid 

syndrome) 

8. ANA positive  

9. Chronic medical illness 

10. Tobacco or alcohol use 

11. Obesity 

12. Pregnancy &lactation 

13. Renal failure 

14. Irregular menstrual cycles 

15. Epileptic 

16. Defective colour vision 

17. Post inflammatory hyperpigmentation & other  pigmentary 

disorders 

18. Medical treatment for melasma within 3 months  

19. Chemical peel or laser treatment within 9 months  

20. Patients on anticoagulants or tretinoin 

 

ADVANTAGES OF THE STUDY:  

i. Safe 

ii. Little expertise  

iii. persistent& sustained improvement  
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EXPECTED COMPLICATIONS:  

GI discomfort, Hypomenorrhea, Erythema, burning sensation, 

desquamation, dryness 

 

METHODOLOGY 

Fourty patients with moderate to severe melasma fulfilling 

the inclusion & exclusion criteria were enrolled. The type of 

melasma was graded by wood’s lamp and dermascopic 

examination. Pre treatment investigations & examinations were 

done. All patients were be informed about nature , prognosis, the 

course of the disease &the probable adverse effects of the 

treatment modalities After obtaining  informed consent, patients 

were be allocated into 2 different groups/regiments.  Each 

group/regiment consists of 20 patients.  After screening patients 

who were willing to participate in the trial& signed the consent 

letter were be advised the following 

 

Group A:  

Oral TXN 250mg BD with topical sunscreen(zinc oxide) & 

physical sun protection in the morning  for 3 months &reviewed for 

follow up every week for 3 months.  

 

Group B: 

 Topical sunscreen& physical sun protection in the morning 

& Modified kligman formula at night for 3 months & reviewed for 

follow up every week for 3 months . 
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The size & severity of melasma was noted (initially & at 

weekly visit) serial photographs were taken at enrolment & every 

two weeks with their consent.  Patient was followed up every week 

meticulously. An adverse event was analyzed at each follow up 

visit. Patient compliance was carried at every follow up visit.  

Patients who develop palpitation or abdominal pain were excluded 

from the study. Patients who develop any side effects including 

abdominal pain or palpitation due to tranexamic acid were 

withdrawn from the study.  Response was evaluated on the basis of 

Melasma Area Severity Index (MASI).  

 

Mean score between the two groups was compared Response 

was evaluated on the basis of Melasma Assessment Severity Index 

(MASI) score. MASI score was calculated before the start of 

therapy (baseline) and at the end of eight and twelve weeks of 

treatment. Patient satisfaction score was subjectively graded on 

the basis of four point Likert scale: excellent, good, fair, and poor.  

 

 

 

 

 

 

 



54 

PICTURES 

Wood’s Lamp findings  
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Wood ‘s Lamp  
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Dermascopic Findings 
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OBSERVATIONS & RESULTS 
 

 A total of 40 patients were enrolled in the study who were 

randomized to either  of the two treatment groups.  

 

 Patient demographics and baseline disease characteristics 

were generally well  balanced across both the treatment groups. 

The mean age was 35 years and mean MASI score at baseline was 

13. The mean duration of  melasma was 4 yrs.  

 

Total number of patients in the study: 40  

Study population 

This study included 40 female patients  

Youngest patient was 27 years of age and  oldest was 45 years of 

age. All the patients fulfilled the inclusion and exclusion criteria.  
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 The collected data were analysed with IBM.SPSS statistics 

software 23.0 Version.  To describe about the data descriptive 

statistics frequency analysis, percentage analysis were used for 

categorical variables and the mean & S.D were used for 

continuous variables. To find the significant difference between 

the bivariate samples in Independent groups (Txn & Klig) the 

Unpaired sample t-test was used.  To find the significance in 

categorical data Chi-Square test was used. In both the above 

statistical tools the probability value .05 is considered as 

significant level.  
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GRAPH SHOWING AGE DISTRIBUTION 

 

75% of the cases were in the age group of 30 -38 years. 

 

 

GRAPH SHOWING DURATION 

 

In 80% of cases the duration of disease varied between 4 -5 years. 
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GRAPH SHOWING CLINICAL TYPES 

 

70% of the cases had centrofacial distribution.  

 

Crosstabs 

HPE type * Groups 
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GRAPH SHOWING HPE TYPES 

 

70% of the cases were of epidermal type.  

 

GRAPH SHOWING MASI SCORE 

 

Baseline MASI was between 7-22. 
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Week wise reduction in MASI 

Duration Txn Klig 

Baseline 13.1 13.7 

8 weeks 8.8 11.3 

12 weeks 6.7 9.4 

 

 This Table shows week wise reduction in Mean MASI score 

from the baseline.  

 

 In Txn group mean MASI reduced from13.1 to 6.7 (38%).In 

Klig group there was reduction from 13.7 to 9.4.(31%)  
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GRAPH SHOWING ASSOCIATED SKIN CONDITION 

 

1 cases had co existing pemphigus vulgaris  

 

GRAPH SHOWING SUBJECTIVE IMPROVEMENT SCORE 

 

Subjective improvement score varied between 25-85%. 
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GRAPH SHOWING THE RESPONSE IN  

TRANEXAMIC ACID GROUP 

 

The MASI score reduced fom 13 to 6..  
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GRAPH SHOWING RESPONSE TO KLIGMAN FORMULA 

 

MASI score decreased from 13 to 9.4  
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GRAPH SHOWING SIDE EFFECTS 

 

Only 7.5% of the cases had side effects 
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Group - A 

Case - I 

 

 

Before Treatment 

 

After Treatment 



71 

Case - II 

 

Before Treatment 

 

After Treatment 
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Case - III 

 

Before Treatment 

 

 

After Treatment 
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Case - IV 

 

Before Treatment 

 

 

After Treatment 
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Case - V 

 

Before Treatment 

 

 

After Treatment 
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Group - B 

Case - I 

 

Before Treatment 

 

 

After Treatment 
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Case - II 

 

Before Treatment 

 

 

After Treatment 
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Case - III 

 

Before Treatment 

 

 

After Treatment 
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Case - IV 

 

Before Treatment 

 

 

After Treatment 
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Case - V 

 

Before Treatment 

 

 

After Treatment 
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DISCUSSION 

 

Age Distribution 

The most common age group affected was 25-45 years.75% 

cases were between 30-38 years of age. The youngest age observed 

was 27 years .The oldest being 45 years.  

 

This correlates with the study by Safoora Aamir et al, which 

showed the mean age to be 35 years ,the youngest age was 17 

years and the oldest age was 55 years
30

.But in the study by Vangee 

Handog et al the distribution  was between the age group of  21-52 

years
31

.In the study by Karn D et al age dist ribution was 17-55 

years
32

. 

 

Sex Distribution 

In this study all the 40 cases were females which is in 

contrast to the study by Hwee Chyen Lee et al which comprised of 

8.6% of male cases
33

 and the study by Safoora Aamir et al 

consisted of 13.8% of male case
34

and16% of male patients were 

included in the study by Karn et al
35

. These differences are due to 

the racial variations and the smaller sample size included in the 

study. The incidence of melasma in Indian males in a study by 

Sarkar R et al was 20.5% .The mean age was between 19-53 

year
36

.  It was found to be more common among men belonging to 

hilly regions. 
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Duration 

From this study it makes it clear  that melasma is a chronic 

disease which showed frequent remissions and relapses.  The 

relapses were frequently associated with prolonged sun exposure.  

 

The mean duration was 4-5 years, the shortest duration being 

6 months and the longest being 15 years. This co relates with the 

study by Safoora Aamir et al in which the mean duration was 1 -5 

years, in 7.6% cases duration was less than 1 year and in 38.4% of 

cases it was more than 5 years
37

. 

 

HPE Types 

In this study 70% of the cases had epidermal type of 

melasma, 17.5% of the cases had dermal type and 12.5% of the 

cases had mixed type. This co relates with the stud y by Safoora 

Aamir et al which consisted of 40% of epidermal type 15 % of 

mixed type and 10% of dermal type 
38

. 

 

It also co relates with the study by Karn et al which showed 

epidermal type in 66%, dermal type in 10% and mixed in22 % of 

the cases
39

. 

 

Clinical Types 

In this study 70% of the cases had centrofacial distribution 

and 30% of the cases had malar distribution. This is in contrast to 
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the study by Karn et al which comprised of 80% of the cases with 

centrofacial distribution, 11 % of cases with frontal  and 8% with 

lesions over the chin
40

.  The study by Safoora Aamir et al showed 

centrofacial distribution in 12% of the cases, mandibular 

distribution in 3%, malar in 33.8% of the cases and mixed 

distribution in 50.8% of the cases
41

. 

 

Associated skin diseases 

In this study only 1 case was found to have co existing 

pemphigus vulgaris. Neither pemphigus nor melasma had any 

influence on the other disease. The treatment of the individual 

diseases did not have any influence on the other disease.  

 

Associated systemic diseases 

In this study none of the cases had any associated systemic 

diseases as cases with other chronic diseases were excluded from 

the study. 

 

Side Effects 

Only 3 cases developed side effects, which was mild like 

erythema and irritation due to Kligman’s formula which resolved 

spontaneously by reducing the duration of contact time. the 

common side effects encountered in the group treated with 

tranexamic acid was gastritis.  Which decreased following 

treatment with H2 antagonist  this is in contrast to the study by 
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Karn et al which reported to have encountered oligomenorrhea in 

14.7% of cases, abdominal cramps in  and belching in 9.2% cases
42

.  

The study by Saforna Amir et al showed the side effects like 

oligomenorrhea 7.1%,stomach upset 3%, palpitation  3 %
43

.In this 

study only mild side effects which resolved spontaneously or with 

minimal treatment occurred, there was no serious side effects.  

 

Baseline MASI 

In this study the pre-treatment baseline MASI score was 3-

25 with the mean of 13,least being 3.2 and the highest being 25.8.  

 

MASI at 8 weeks 

In this study MASI after 8 weeks of treatment varied 

between 1-18,mean of 12 least being 1.5 and greatest being 

18.5.There was an average of 17-30% reduction in the MASI after 

8 weeks of treatment this correlates with the study by Karn et al in 

which the mean MASI after 8 weeks of treatment with tranexamic 

acid was 11.08+2.91
44  

 

MASI at 12 weeks 

In this study the MASI after 12 weeks of treatment varied 

between 1-16 least being 1 ,and highest being 15.8.There was a 

mean reduction of MASI of 30-50% after 12 weeks of treatment  

this correlates with the study by Karn et al which showed a MASI 

of 9.9+2.6 after 12 weeks of treatment
45

. 
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Subjective Improvement Score 

In this study the subjective improvement score varied from 

25%-85%.This correlates with the study by Karn et al showed a 

subjective improvement of 10-50%
46

. 

 

Response to Tranexamic acid 

In this study there was a 32% reduction in MASI after 8 

weeks of treatment48% reduction in MASI score after 12 weeks of 

treatment with oral tranexamic acid. It produced rapid and 

sustained improvement. Cases treated with tranexamic acid 

showed a subjective improvement score of 20 -85% at the end of 

the treatment. Only 1 case reported the side effect of gastritis,  no 

other serious side effects were noted. This correlates with the 

study by Karn et al in which there a reduction in the MASI from 

baseline score of 11.8 to 8.95 at 8 weeks and 7.84 at 12 week
45

.  

 

Response to Kligman formula 

In this study treatment with Kligman formula there wa s 

17.5% reduction in MASI after 8 weeks and 31% reduction in 

MASI score after 12 weeks of treatment.  It showed a subjective 

improvement of 25-75%.Erythema and irritation were the side 

effects noted. 
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Treatment 

Though both Kligman formula and oral tranexamic acid 

showed greater reduction in pigmentation MASI at the end of 12 

weeks of treatment with oral tranexamic acid showed a rapid and 

sustained reduction. Improvement of MASI from baseline to MASI 

after 12 weeks of treatment was significantly greater wi th oral 

tranexamic acid. Tranexamic acid showed greater subjective 

improvement compared to Kligman formula.  
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CONCLUSION 

 

Low dose tranexamic acid along with routine sun protective 

measures provides quick and persistent reduction in pigmentation 

and the MASI score.  Tranexamic acid may be an effective 

addictive for the management  of melasma resistant to routine 

treatment. Careful screening for personal and familial risk factors 

of thromboembolism must be be carried out  before treatment. 

Following completion of therapy maintenance with regular sun 

protection are the utmost important measures. All the other 

treatment modalities aims at either preventing melanin formation 

by topical depigmenting agents like hydroquinone, azelaic acid, 

etc or removing pre existing melanin pigments by peeling, lasers. 

However they may activate melanocytes by inflammation, 

irritation or injury to keratinocytes resulting in recurrence and 

post inflammatory hyper pigmentations. Tranexamic acid is the 

sole agent which prevents the enhancement of the melanocytes via  

hormones or sunlight and damaged keratinocytes  by the prevention 

of plasminogen activating system.  It decreases the occurrence and 

recurrences of melasma that follows other modalities due to 

melanocyte activation. As the interaction between keratinocytes 

and melanocytes plays an important role in the process of 

melanogenesis through the PA activation system,  it is justified in 

adding tranexamic acid, the plasminogen activator  inhibitor, as an 
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adjunct in the management of melasma, to improve the efficacy of 

known effective treatments and reduce chance of recurrence. 

Hence oral TA can be used safely and efficiently in the treatment 

of melasma. From this study it is observed that oral tranexamic 

acid was found to be more efficient than kligman formula.It was  

safe, well tolerated and efficacious.  
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ANNEXURE - I 

CONSENT FORM 

 

Mr/Mrs/Miss:   

Age: 

Address: 

Phone: 

Treatment given: 

I undersigned Mr/Mrs/Miss                         

 Have been explained about the above said drug in my 

regional language.I am fully aware of the possible side effects of 

the above said drug.I am also aware that administration of this 

drug may not always produce complete remission and no guarantee 

can be given for complete remission.   

 I have been explained   that this procedure will be performed 

by Dr. Mithra Rangapriya. D 

 I have also been explained that during this treatment if any 

complications arise,  I may be given any treatment best suitable 

without asking my prior permission.  

 



 

 I further state that I have carefully read and understood all 

the information provided in this form and with full conscious mind 

there by give my consent for the said treatment with its risks 

involved. 

 

 

Signature of the Patients/Thumb impression:  

 

 

 

Signature of Parent/Guardian(for minors):  

Name of the relationship if signed other than parents:  

 

 

Witness: 

Name:                                     Signature:  

Date: 



 

ANNEXURE - II 

PERFORMA 

 

NAME:        

AGE:   

SEX: 

OCCUPATION: 

CHIEF COMPLAINTS: 

 

HISTORY OF PRESENTING ILLNESS: 

 

 

 

PAST HISTORY: 

 

FAMILY HISTORY: 

 

PERSONAL HISTORY: 

 

MENSTRUAL HISTORY: 

OBSTETRIC HISTORY: 

 

EXAMINATION: G/E: 



 

 

CVS:     RS:     P/A:    CNS: 

 

DERMATOLOGICAL EXAMINATION: 

 

 

INVESTIGATIONS: 

MASI SCORE: 

CBC: 

RENAL FUNCTION TEST: 

 

LIVER FUNCTION TEST: 

 

PROTHROMBIN TIME: 

DERMASCOPY: 

 

DIAGNOSIS: 

 

 

 

 

 

 



 

ANNEXURE - III  



 

ANNEXURE - IV 

Master Chart    

Group - A 

Sno Name Age Sex Occupation Duration 
HPE 

type 

Clinical 

type 

Ass  

skn con 
MASI MASI MASI SS Effects 

         
BT 8 wks 12 wks 

  
1 Vijayalaxmi 37 F HW 2 yrs Epi Malar nil 11.6 9.8 8.6 50 nil 

2 Palaniyammal 33 F Cook 6 yrs Epi CF nil 19.5 15.2 11.6 50 nil 

3 Varalaxmi 42 F vendor 7 yrs Der CF nil 21.8 15.2 13.4 75 nil 

4 Kalaiarasi 36 F Maid 4 yrs Mi CF nil 11.9 211.7 2.5.7 60 nil 

5 Saira 31 F Export 6 m Epi Malar nil 4.7 2.6 2 75 nil 

6 Devi 36 F Buisness 5 yrs Epi CF nil 18 14.1 10.7 50 nil 

7 Hemalatha 35 F Housekeeper 6 yrs Mi Malar nil 3.2 2.6 2.3 25 nil 

8 Dhanalaxmi.M 40 F HHW 3 yrs Epi Malar nil 16.2 10.5 8.6 50 nil 

9 Deicyrani 27 F Teacher 6 yrs Der CF nil 11.9 10.6 9.3 25 nil 

10 Jayanthi 38 F HW 4 yrs Epi CF nil 13.4 11.6 4.4 85 nil 

11 Dhanam 44 F vendor 7 yrs Der CF nil 15.8 9.8 8.9 75 nil 

12 Shanthi 34 F Tailor 4 yrs Epi CF nil 3.5 2.3 1.1 80 nil 

13 Dhanalaxmi.J 43 F Clerk 15 yrs Der Malar nil 17.1 9.8 7.3 75 nil 

14 Syed masthani 31 F HW 1.5 yrs Epi CF nil 8.1 2.6 0.8 85 nil 

15 Shakila banu 36 F Shop keeper 5 yrs Epi CF nil 15.5 11 7.8 75 nil 

16 Jamuna 29 F Sales women 9 yrs Epi CF nil 8 3.2 1.3 75 nil 

17 Saraswathy 27 F vendor 10 yrs Epi CF nil 25.8 19 15.6 75 nil 

18 Zaneth 30 F HW 6 yrs Epi Malar nil 5.6 5 3.2 60 nil 

19 Mariaselvi 33 F Clerk 3 yrs Epi CF nil 17.4 11.6 9.3 75 gastritis 

20 Rajalaxmi 37 F Tailor 5 yrs Epi CF nil 12.9 7.8 5.6 95 nil 

 



 

Group - B  

Sno Name Age Sex Occupation Duration 
HPE 

type 

Clinical 

type 

Ass skn 

cond 
MASI MASI MASI SS 

Side 

effect 

         
BT 8wks 12wks 

  
1 Arifa 33 F Secretary 1.5 yrs Epi Malar nil 13.4 10.7 9.6 50 nil 

2 Aysha 35 F HW 6yrs Mi CF nil 19.1 17.3 15.8 25 nil 

3 Ameena 38 F Maid 7yrs Epi CF nil 9.2 6.6 5.6 50 nil 

4 Chitra 32 F vendor 4 yrs der CF nil 17.6 15.4 13.6 25 nil 

5 Geetha 37 F Teacher 3 yrs Epi Malar nil 9.4 5.9 4.8 50 nil 

6 Geetha.B 40 F HW 10 yrs Epi Malar nil 13.4 11.2 8.6 50 nil 

7 Jai mary 36 F Buisness 5 yrs Der CF nil 17.3 15.2 12.1 25 nil 

8 Kani 43 F Export 1 yr Epi CF nil 17.3 15.6 13.7 50 nil 

9 Indra 40 F HW 6 yrs Epi Malar nil 3.4 1.5 1 50 Erythema 

10 Karlein 37 F Clerk 3 yrs Epi Malar nil 14 11 9 50 nil 

11 Kokila 44 F HW 4.5 yrs Epi Malar nil 14.6 12.4 9.6 60 nil 

12 Mangamma 45 F Maid 8 yrs Mi CF PV 13.7 11.3 9.2 50 nil 

13 Manjula 32 F HW 5.5 yrs Der CF nil 21.5 18.5 16.6 20 nil 

14 Porkodi 34 F Housekeeper 4 yrs Epi CF nil 5.6 4.4 2.5 50 nil 

15 Prabavathy 45 F Export 5 yrs Epi CF nil 19.4 17 14.6 75 Irritation 

16 Pushpa 39 F HW 2.5 yrs Epi CF nil 7.4 5.3 3.4 80 nil 

17 Shahin 36 F HW 6 m Epi CF nil 14.6 11 9.6 75 nil 

18 Suryakanthi 37 F vendor 1.5 yrs Mi CF nil 13.4 11.2 8.8 50 nil 

19 Thulasi 32 F Teacher 3 yrs Epi CF nil 10.7 7.4 5.6 50 nil 

20 Uma 34 F HW 5 yrs Epi CF nil 19.1 16.3 14.2 75 nil 



 

Key to Master Chart 

 

BT  - Before Treatment 

Epi  - Epidermal type 

Der  - Dermal Type 

Mi  - Mixed Type 

MASI - Melasma Area Severity Index 

HW  - House Wife 

SS  -  Patient’s Subjective Improvement Score  

Wks  - Weeks 

Yrs  - Years 

M  - Months 

Ass  - Associated 

Cond  - Condition 

Met  - Metabolic 

HPE  - Histopathology 

Dis  - Disorder 

Skn  - Skin 

PV  - Pemphigus Vulgaris  
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