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ABSTRACT

Melasma is an acquired, symmetric, hyperpigmentary condition mainly seen
on the face. The pathogenesis of this condition is not clearly known but UV radiation
exposure, hormonal changes and genetics play key roles in its etiology. It is seen in about
1% of the total general population, predominantly in women of reproductive age, and
rarely in the pre-pubescent.

Various scales have been developed to grade the severity of the disease and
its psychosocial impact on the patient, as well as to aid physicians in determining the
efficacy of different treatments. The current treatments of melasma are based on
preventing various steps in the melanogenesis pathway, such as melanin synthesis and/or
proliferation of melanocytes, and on enhancing melanosome degradation. Therefore, it is
important to thoroughly understand the pros and cons of each individual modality of
treatment to be able to tailor the best treatment option for the patient™.

Over the past few years, there have been many studies done on the treatments
and outcomes of melasma. The aim of this work is to review the current literature on
different treatment options for melasma and to suggest robust, evidence-supported

guidelines for treatment.
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CHAPTER |
INTRODUCTION

1.1 Definition

Melasma is an acquired, symmetric, hyperpigmentary condition, occurring

most commonly on the face.

1.2 Epidemiology

The word melasma is derived from the Greek word “melas”, which means
black. It has been reported to be seen in about 1% of the general population and about
9-50% in the high-risk population, depending on the geographic locations, genetics,
ethnicities and skin types™. It is mainly seen in women of reproductive age group,
whereas, it is rarely seen before puberty. It may begin or get exacerbated during
pregnancy. Roughly around 50% of pregnant women present with melasma or
otherwise known as “mask of pregnancy” at some point or the other throughout their
gestation period®. Hormonal (most commonly estrogen) changes are known to be the
cause of hyperpigmentary changes in pregnancy. This “mask of pregnancy” usually
spontaneously disappears or lightens in color after parturition in patients of lightly
pigmented skin types but tends to persist in women with darker skin types.

The relative incidence in women of all the races, such as those of Hispanic
or of Middle-eastern, Asian or African origin (i.e. those with a more darkly pigmented
skin type) have been shown to be more common than those of other races. In
particular, risk factors predisposing the development of melasma include, those people
who use oral contraceptive pills, estrogen replacement therapy, are excessively
exposed to the sun/ultraviolet radiation, have mild ovarian or thyroid disorders, have
nutritional deficiencies, certain cosmetic use, have ovarian tumors, use phototoxic and
photoallergic drugs and medications, medication for epilepsy, etc.®). Lesions in men

are clinically similar and the occurrence is due to similar precipitating factors as those
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seen in women, although, some studies have shown that excessive sun-exposure and
outdoor working environments have been found to be major risk factors in Indian and

Latino men®.

1.3 Pathogenesis

Pathogenesis is not clearly understood but genetics, hormonal and UV
exposure are the most commonly hypothesized factors known to be the culprits. One
hypothesis states that there is an increased production of melanin due to melanocyte
activation after persistent UV exposure (or any other precipitating factor mentioned
above). The crucial participation of UV radiation in the pathogenesis of melasma is
verified by the fact that most patients present in summer months, and the lesions seem
to fade in the winter season. Also, the lesions seen in melasma are mainly found on the
sun-exposed areas of the body, sparing the sun-protected areas such as the philtrum.
The Reactive Oxygen Species (ROS) which arise following UV exposure, activate the
inducible nitric oxide and cause an increase in the rate of melanogenesis. In a recent
study, they found that visible light resulted in more prolonged pigmentation when
subjects of darker skin types were exposed, as compared to UVA-1©.

An increased expression of c-KIT within the epidermis and stem cell
factor (SCF) within the dermis has also been found recently to cause hyperpigmentation
seen in melasma.® Additionally, an increase in Wnt-signaling genes has been noticed,
which is involved in the proliferation of melanocyte stem cells® ”. Another proposed
hypothesis states that activated melanocytes, as those in affected skin, are a result of
the vascular endothelial growth factor (VEGF) which is increased as a byproduct
of UV damaged keratinocytes. This can cause prolonged pigmentation®. Lipid
metabolism-associated genes in the affected skin have also been shown to be reduced,
which would further mean that the barrier function of the skin is impaired, making the
skin more prone to UV damage, leading to an increased chance of developing
melasma®. About 55-64% of the melasma patients have a positive family history and

s0, relevant history should be asked cautiously when examining the patient®.
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1.4 Clinical features

Light-dark brown or brown-gray macules (depending on the depth of skin
at which the melanin pigment is deposited), some coalescing in a reticular pattern into
patches, with irregular borders mostly seen on the sun-exposed areas of the face. The
most common pattern of symmetrical distribution of the lesions is seen in the
centrofacial region (63%) involving the forehead, nose, cheeks and upper lip (sparing
the philtrum, and nasolabial folds), followed by malar (21%) including the cheeks and
nose, and the less common pattern being the mandibular type, along the jawline and
chin (16%). Rarely, lesions on the neck, anterior chest and upper extremities,
especially the dorsal arms and forearms, have also been reported. Mandibular pattern
is said to be found more often in older patients, probably due to prolonged and severe
photodamage®. Lesions commonly appear following UV radiation exposure or
pregnancy, and then become darker following subsequent exposures to sunlight or UV

radiation or other precipitating factors mentioned earlier.

1.5 Types

There are many ways to classify the different types of melasma. It is
classically classified into epidermal, dermal, mixed and indeterminate type (in individuals
with very dark skin pigmentation where the lesions are not obviously distinguishable
from the surrounding unaffected skin). Of these types, epidermal pigmentation is most

prominently seen under Wood’s lamp(lo)

. However, dermal or mixed type of
pigmentation can also be seen under Wood’s lamp to some extent so it is not a very
diagnostic method of pinpointing between the different types of melasma. Another way
to classify melasma is by its natural history, into transient type, which resolves easily on

treatment, and the persistent type, which is resistant to most forms of treatment.

1.6 Histopathology
In the epidermal type of melasma, there is an increased melanin deposition
in all the layers of epidermis, especially basal and suprabasilar layers, as compared to

the uninvolved skin. Melanophages are also seen in increased number. The number of
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epidermal melanocytes may be normal to increased, but their size is increased with
prominent dendrites®®. In addition, Reflectance Confocal Microscopy (RCM) can be
used to detect and study the pigmentary changes in patients with melasma at an
ultrastructural level™. The melanocytes present in the lesional skin, contain more
number of melanosomes. In the dermal type of melasma, melanophages are seen up to
the level of the superficial and deep dermis. A lymphohistiocytic type of infiltration is
also seen in the dermis around the melanin deposits?.

In electron microscopy, the number of golgi apparatus, mitochondria and
rough endoplasmic reticulum have been shown to be increased in number, thus
supporting the theory of hyperfunctional melanocytes post UV radiation exposure.
Solar elastosis, flattening of rete ridges and an increase in blood vessels around
melanophages are also seen in the dermis on reflectance confocal microscopy®. The
mixed subtype of melasma features the histologic characteristics from both the
epidermal and dermal subtype.

1.7 Differential diagnosis

Drug induced hyperpigmentation, post inflammatory hyperpigmentation,
actinic lichen planus, lichen planus pigmentosus, pigmented contact dermatitis
(Riehl’s melanosis), exogenous ochronosis, acquired bilateral nevus of ota-like macules,
erythema dyschromicum perstans, poikiloderma of civatte, erythromelanosis
follicularis fasciei et colli and cutaneous mercury deposits are some of the many
different kinds of lesions that may be confused with typical melasma lesions™?.
Oftentimes, melasma and other similar conditions coexist and therefore, the patient
should be further investigated by asking precise medical history and clinical
evaluation in terms of the onset and progression of lesion, any history of drug use,
previous history of inflammation, the color, distribution pattern, histologic pattern of

the lesion, etc. to distinguish between these various similarly presenting conditions.
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1.8 Clinical assessment and psychosocial implications

It is difficult to determine the severity of melasma due to its fairly
inconsistent spectrum of clinical presentations. Many scales have been developed to
assess the cosmetic appearance and the detrimental psychosocial impacts it causes on
a patient with melasma. Furthermore, these scales have also helped in improving
treatment selection and outcomes in literature. An example of such scale used is The
Melasma Area and Severity Index (MASI). It measures the totality of dyspigmentation
on the face by using a formula and calculating a numeric score which is an area-
weighted score of the pigmentation and evenness on different locations of the face
such as the forehead, chin, right and left malar cheek™®. MASI was then modified by
Pandya et al. to develop the modified MASI (mMASI) which took care of the
interrater discrepancy found in MASI, by removing homogeneity from the calculations
of the score™,

Another example of such a scale is the Melasma Quality Of Life Scale
(MELASQOL), which was developed by Balakrishnan et al., is a validated modified
version of the Health-related Quality of Life (HRQoL) scale that is one of most
commonly used tool to measure psychosocial impacts of dermatological condition®.
The MELASQOL includes a total of ten questions about the quality of life and the disease
impact using a Likert scale. Other scales such as the DLQI (Dermatology Life Quality
Index) and SKINDEX-16 have also been used to rate the psychosocial impact of the
melasma on the patient. Below is a figure (Figure 1.1) displaying the division of different
areas of distribution of lesions to grade the area of involvement and severity of darkness of

the lesions and using the formula given to calculate the modified MASI score.
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Maodified MASI SCORING

30% 30%

Left malar+ 30%+30% 60%
right malar

chin 10% 10%

03A (NO+0.3A  (Im)D{imp-0.3A [y} 1A(c)Dic)

Score: Range:0-24

Area Darkness
0= mdinyvalvement 0= absent,
1 ==10%:; 1= slight;
2= 10-25%: 2= mild;
3 =30%-30%: J=marked;
4 = 50%-59%, angd
5= T0% 8%%; and d= severe
B= 30%. 100%.

Figure 1.1 Modified MASI scoring chart
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CHAPTER I
MATERIALS AND METHODS

The objective of this narrative review is to propose a treatment algorithm
for melasma in FST I11-V, based on an extensive evaluation of all the medical
literature published in English on the PubMed database relevant to the topic under
review. The following research methodology was utilized in preparing this review:

e ldentification: To identify and select appropriate primary articles for
this review the search terms “Melasma”, “Oral treatment for melasma”, “Topical
treatment for melasma”, “Procedural interventions in melasma”, and “Melasma in
Asians” were used. Furthermore, selected references cited in those primary articles
were also identified.

Screening: The inclusion criteria was two-part: the time period and skin
type. Specifically, studies that were published in or after 2010 and those that were
done on FST 111-V were included. On the other hand, studies conducted before 2010

and on EST I, II, VI were excluded.

Limitations

The main limitations of this review are, the omission of the studies that
were done on FST I, 1l and VI that may contain valuable treatment information and the
studies that are published before the year 2010 and after the time of this review that

may have essential and key points.
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CHAPTER I
RESULTS

A total of 127 studies were reviewed until May 15, 2018 by electronic
search of PubMed database. Of these, approximately 47 studies (37%) were based on
topical treatment options for the treatment of melasma. Fourteen studies (11%) were
based on oral drugs or supplements that have been used to treat melasma. Studies that
employed various procedural interventions, comprised of approximately 28% of the
research articles reviewed (36 studies). The remaining publications included information
on the epidemiological factors, pathogenesis, clinical features, types, histopathology,
investigations and differential diagnosis of melasma. All the studies that focused on
treatment were selected from Asian, Hispanic and Latino population and/or countries.
Literature from other countries and population was referenced only in the introduction
and background section of this review. Once the literature search was completed, all
the data was analyzed and summarized to draft an algorithm (Figure 5.1-5.3) for the
treatment melasma in FST I111-V.

Results of the studies reviewed and the level and quality of recommendation
of the essential topical, oral and procedural treatment agents have been summarized in
Table 5.1-5.14. The resulting algorithm proposed in this review is expected to guide
physicians in initiating prompt and accurate management of melasma in the Asian

population.
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CHAPTER IV
DISCUSSION

Various modalities of treatment such as oral and topical drugs as well as
procedural treatments can be used, either as monotherapy or as a combination therapy,
depending on the patient response, to treat melasma effectively. Although, the latter is
deemed to be a more efficient and effective treatment option. Different treatments
target different mechanisms that give rise to melasma. Pigmentary, vascular and
inflammatory changes, along with photo-damage are some of the principles of target
in melasma treatment. In general, epidermal melasma has the best prognosis and

mixed type of melasma has the worst prognosis.

4.1 Physical protection

Physical protection from the sun, by avoiding the sun or avoiding exposure
in the form of hats, extra clothing (to cover body parts that are exposed to the sun or
UV radiation), are key in prevention and management of melasma. In particular,
tightly woven and dark colored clothing provides better sun protection than light
colored clothes. Clothing with at least a minimum of UV protection factor (UPF) 40-50+
should be used for adequate sun protection. Polyester fabrics have been proven to
provide the best photoprotection, on the other hand, cotton and rayon fabrics are the
worst photo-protectors. Other means of physical sun protection such as a wide-
brimmed hat of at least 4-inch diameter, a black colored umbrella with a minimum of
UPF 50+ and UV-filtered sunglasses are some of the measures that should be ideally
adapted to effectively avoid sun/UV exposure. Visible light protection along with UV
blocking using sunscreen products are the cornerstone in the treatment and prevention
of various hyperpigmentary conditions such as melasma.

According to the American Academy of Dermatology recommendation, a

sunscreen with a broad-spectrum coverage with a sun protection factor (SPF) of at
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least 30+, PA +++ and VL + should be used. The sun protection factor is one of the
most universally accepted method to evaluate the efficacy of sunscreens in
photoprotection. It is the numerical ratio of minimal erythemal dose (MED) of
sunscreen protected skin versus the MED of unprotected skin. A high SPF means
better UVB protection. The protection grade of UVA (PA) value describes the time
required for minimum persistent darkening effect occur after exposure to UVA®Y.
Similarly, protection against visible light (VL), most commonly by iron oxide
containing products, is equally important to prevent the development of signs of
photo-aging and pigmentation®. That is the reason why an ideal sunscreen must
contain a high SPF, PA value and VL protection along with physical blockers to cover
the entire spectrum of sunlight that can potentially cause cutaneous damage.
Additionally, the sunscreen should contain physical blockers like titanium dioxide
(TiOy) and zinc oxide (ZnO) and should be water resistant/very water resistant
considering it gets rubbed off when sweating or swimming. A thickness of at least
2mg/cm? (1 teaspoon on the face, head and neck, 2 teaspoons on front and back torso,
and 2 teaspoons on each lower extremity) of sunscreen should be applied at least
15-30 minutes prior to sun exposure and should be re-applied every 2 hours, especially
after swimming, sweating or toweling.

Patients should be advised to avoid peak sun hours, i.e. from 10am to 4pm
and to use sunscreen even on cloudy or rainy days. Further advice on vitamin D and
calcium supplementation should be conveyed to the patients as diligent
photoprotection can deplete serum vitamin D and calcium levels. Several randomized
controlled studies showed that regular use of broad spectrum UVA and UVB filters in
combination with visible light agents like iron oxide, zinc oxide and titanium dioxide
(SPF >30) showed a significantly lesser number of relapses in the occurrence of
melasma in patients with previous melasma lesions as compared to those that used
only broad spectrum UVA and UVB filters®® ") In some cases, melasma lesions can
gradually diminish if proper sun protection is maintained and exacerbating factors are
avoided®. Interestingly, there are some reports that suggest that regular use of
sunscreens enhance the efficacy of topical hydroquinone, which adds yet another

reason for its diligent and regular usage™®.
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4.2 Topical therapy

Topical therapy is considered the first-line method of treating melasma.
It includes various agents such as hydroguinone, tretinoin, azelaic acid, niacinamide,
ascorbic acid, rucinol, kojic acid. It is known that epidermal pigmentation resolves to a
greater extent as compared to dermal pigmentation when treated with topical
medications alone. Agents used in topical therapy usually prevent melanogenesis and
melanocyte proliferation. The famously used ‘Kligman and Willis’ formula’ that
combines hydroquinone, tretinoin and a mild topical corticosteroid, has shown a
significant improvement in the lesions"®. As a general rule of thumb, at least
2 months of regular treatment using topical medication is required to see any signs of
the initiation of lesion resolution, and at least 6 months of regular topical treatment is
suggested to see a significant improvement in the lesion. Combination therapies have
been proven to be more efficient and result-driven, than any particular monotherapy.

4.2.1 Hydroquinone

Hydroquinone (1,4 dihydroxybenzene) is known to be one of the oldest
drugs to have been studied in the treatment of melasma. Many mechanisms of action
have been proposed: (a) competitively inhibiting tyrosinase enzyme by preventing the
conversion of DOPA to melanin, thereby preventing melanogenesis; (b) producing
damaged melanosomes and causing them to be selectively destroyed and lastly
(c) degrading melanocytes®®. Some have even proposed that it alters the synthesis of
DNA and RNA of melanocytes. In general, 2-4% HQ is used either as monotherapy or
in combination creams and has shown favorable results. Statistically significant
reduction of the melasma lesions was seen when 4% hydroquinone was used as
monotherapy in comparison with several other agents such as 20% azelaic acid, 4%
niacinamide, 1% flutamide, 2.5% vitamin C and 0.75% kojic acid, etc.?°*. Table 5.1
and Table 5.2 summarize the studies in which HQ was used as monotherapy and in
combination with other drugs in the treatment of melasma, respectively.

Another popularly tried combination of HQ is along with various
concentrations of tretinoin (0.02-0.05%), which has shown beneficial response.
However, the addition of tretinoin also increased the incidence of local adverse effects

reported, which makes it a less recommendable combination®?®. On the other hand,
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when HQ was tried in triple combination creams (TCC) along with tretinoin and a
mid-moderate potency topical steroid, excellent results were observed. The details of
these triple combination creams will be discussed in more details in the later part of
this review. In short, HQ prevents the synthesis of melanin, melanization of skin and
promotes degradation of melanin. It has been found that improvement in pigmentation
IS seen 5-7 weeks post treatment initiation. It is recommended to continue HQ
treatment for at least 3 months and up to 1 year. Follow-up every 3 months is
important to make sure there are no adverse effects!?. Post inflammatory
hyperpigmentation, allergic and irritant contact dermatitis, and rarely, exogenous
ochronosis are some of the side effects seen with topical application of hydroquinone.
Exogenous ochronosis is bluish-grey colored hyperpigmented macules and papules
seen on application site. This occurs very rarely and only if a concentration of >2% is
applied for a long period of time. This can be reversed by discontinuation of HQ or by

using other depigmenting agents in some cases®”.

4.2.2 Retinoids

Retinoids are known to help by boosting keratinocyte turnover®. They
also inhibit melanocyte transfer as well as the transcription of tyrosinase enzyme and
therefore, prevent melanin synthesis. This helps in increasing the absorption of other
topical agents being used concomitantly. It also inhibits tyrosinase related proteins
(TRP-1 and TRP-2) and following exposure to UV radiation, it decreases the levels of
TRP-1 and tyrosinase enzyme®®. Treatment with topical tretinoin is recommended for
24 weeks or longer depending on the severity of the melasma lesions. In a study done
by Griffiths and colleagues, 0.1% tretinoin cream was shown to have significantly
improved the dyspigmentation in melasma as compared to a placebo vehicle agent
after 24 weeks of use, when measured objectively by colorimetry of histopathological
samples of the skin. It was found that melanin pigment in the epidermal layers reduced
much more effectively than dermal pigment®?.

Another study showed that 0.1% tretinoin cream significantly improved
melasma in Black patients after 24 weeks®. The only notable adverse effects were
excessive desquamation, irritation and erythema, but these were enough to result in

noncompliance and therefore tretinoin is not recommended as monotherapy. On the
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contrary, it has shown desirable results when used in TCC. Other retinoids such as
topical isotretinoin gel failed to show any beneficial results, but adapalene, which is a
synthetic retinoid known to be less irritating, was also studied in the treatment of
melasma and has shown similar efficacy to topical tretinoin creams but with much
lesser incidence of adverse effects. This makes adapalene a potential treatment option

for those who need long term therapy®©”.

4.2.3 Corticosteroids

The mechanism of action of corticosteroids in melasma lesions owe to
their anti-inflammatory properties, as well as non-selective melanogenesis
suppression, thereby preventing hyperpigmentation®. They also have an anti-metabolic
action on melanocytes which aids the reduction of melanin pigment production.
However, despite their anti-melanogenesis properties, recent studies show that
corticosteroids do not have any long term benefits in the treatment of melasma
lesions®. In comparison to depigmenting topical medications, topical corticosteroids
used as monotherapy are far less likely to show any significant reduction in melasma
lesions®Y. Chronic usage of topical corticosteroids may show cutaneous side effects
like atrophic scars, striae, telangiectasia, hypopigmentation and acne, and hence, it is
best avoided for long term therapy. They are famously used in TCCs with successful
results. Some of the corticosteroids used in TCCs are dexamethasone, mometasone,
hydrocortisone and more recently, fluorinated steroids like fluticasone and fluocinolone,
the latter being more efficient and safe to use for a relatively longer period of time as
compared to their non-fluorinated counterparts.

4.2.4 Naturally occurring topical medications
4.2.4.1 Niacinamide
Also known as nicotinamide, it is the amide form of vitamin B3.
It is a naturally occurring compound in meat, wheat, nuts, fish, mushroom and some
vegetables. It has recently been studied to display benefits when used as treatment for
a fairly wide variety of skin problems such as acne vulgaris, rosacea, atopic dermatitis
and melasma®. In melasma, niacinamide decreases hyperpigmentation by inhibiting

melanosome transfer from melanocytes to keratinocytes®®. Topical application of 4%



Eesha Patel Discussion / 14

niacinamide has shown almost equivalent improvement in pigmentation as that seen
with 4% topical HQ treatment. The advantage of niacinamide treatment over topical
HQ treatment is the lesser frequency and severity of side effects such as erythema,
burning and pruritus, which tend to improve with continued use. In addition to its
ability to reduce melanosome transfer, niacinamide has also been found to have anti-
inflammatory, anti-aging and photo-protective properties. This makes it a safe and
effective alternative treatment option in melasma cases.

4.2.4.2 Vitamin C

It is a naturally occurring antioxidant. Its mechanism of action
is inhibition of tyrosinase activity by interacting with copper ions at the active site of
the enzyme® 33 |t also prevents melanin synthesis by acting as a reducing agent in
various oxidative steps of melanogenesis. Its action on reduction of reactive oxygen
species (ROS) also helps in melasma by decreasing the inflammatory processes in the
affected skin®. Vitamin C in its natural form from citrus fruits is typically unstable
and therefore, its more stable esterified derivatives have been developed to be utilized
in cosmeceuticals. Some of the most widely used examples of such derivatives include
magnesium-ascorbyl-phosphate (MAP) and ascorbyl-6-palmitate®”. Monotherapy with
ascorbic acid is not as effective in improving dyspigmentation when compared to HQ,
in terms of MASI scores but its negligible risk of developing adverse effects makes it
a promising option to explore in the treatment of pigmentary disorders as an
adjunctive option or in those patients who need long therapy or are intolerant to the
classic topical HQ containing agents** Y. 10% MAP creams have shown significant
improvement in pigmentation in some studies®®.

4.2.4.3 Azelaic acid

It is produced naturally by Malassezia furfur, acts as a
bactericidal on the skin. It also reduces inflammation by inhibiting the hyperactive
protease enzyme, and hence, is being used successfully for rosacea. It prevents
melanin synthesis by reversibly inhibiting tyrosinase activity thereby, diminishing
hyperpigmentation in melasma®. Some studies proposed that in abnormal
melanocytes, it might even inhibit the DNA synthesis and mitochondrial respiration,
leading to their destruction. On the other hand, it has almost no notable effects in

melanocytes that are normal in their structure and function. In some literature, azelaic
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acid is also found to have some antioxidant effects as it reduces the levels of free
radicals®”. Redness and burning are the only occasionally seen side effects with the
use of azelaic acid. A twice daily application of 20% azelaic acid cream was used to
treat 39 women for 6 months. According to physician judgement, 79% reported
excellent and good results and according to patient judgement, 85% reported excellent
and good results®®. 20% Azelaic acid showed greater improvement in pigmentation
compared to 2% HQ in a 6-month study®?.

Balina and Graupe et al., compared the efficacy of topical 20%
azelaic acid cream application versus 4% hydroquinone cream in 329 women over a
period of 24-weeks. Both groups showed similar improvement except the azelaic acid
group did not show any side effects such as irritation or exogenous ochronosis which
was seen in the HQ group proving itself safer and more effective compared to HQ
alone®®. Another similar study done in 2011 by Farshi et al., showed that 20% azelaic
acid was superior to 4% HQ in terms of MASI scores at the end of the study period
(two months) and only the HQ group showed side effects®. Azelaic acid can
therefore be reserved as an adjuvant agent for long term therapies or when other agents
like HQ or TCC are not tolerated well by the patient. Table 5.3 summarizes the studies
using azelaic acid in the treatment of melasma.

4.2.4.4 Kojic acid

Kojic acid (5-hydroxy-2 hydroxymethyl-4-pyrone) is a naturally
occurring chelating agent produced from various species of fungi including
Aspergillus oryzae, Acetobacter spp., and Penicillium spp. Like ascorbic acid, it is
also a potent antioxidant and inhibits tyrosinase action by interfering with copper
chelation at the enzyme’s active site, thereby improving pigmentation in melasma® 3,
1-4% creams are available over the counter and can be used as monotherapy or in
combination with HQ. Kojic acid is a well-known sensitizer, and therefore, must be
used with caution®™. Several studies have used kojic acid as monotherapy or in
combination with other topical agents in the treatment of melasma but no significant
benefits have been noticed and therefore, it should not be considered as one of the first
topical therapy options®* Y. Table 5.4 summarizes the studies using kojic acid in the

treatment of melasma.
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4.2.4.5 1,1-diphenyl-2-picryl-hydrazyl (DPPH)

This is an antioxidant extracted from Bellis perennis (white
daisy), inhibits melanin synthesis. It has been used in combination with other natural
antioxidants like topical licorice and phyllanthus emblica extract in a few studies
showing similar improvement in dyspigmentation and reduction in inflammation as
that seen with 2% hydroquinone®”.

4.2.4.6 Arbutin

Another very popularly used skin lightening agent, is a natural
b-D-glucopyranoside derivative of hydroquinone obtained from dried leaves of
various plants such as blueberry, cranberry, bearberry and pear trees. Like most other
skin lightening and brightening agents, arbutin also inhibits tyrosinase enzyme activity
competitively. It also inhibits melanosome maturation and is less cytotoxic to
melanocytes in comparison to HQ. There is a lack of controlled studies demonstrating
its use as monotherapy in reducing hyperpigmentation of melasma. However, its
synthetic topical derivative, deoxyarbutin, has shown some skin lightening effects in
some studies done in Japan when used in 3% concentration and is found to be much
safer as compared to topical HQ®”. However, higher concentrations can cause
paradoxical hyperpigmentation and hence, caution must be maintained during
its usage®”.

4.2.4.7 Silymarin

It is a naturally occurring polyphenolic flavonoid in the milk
thistle plant (Silybum marianum). Its biologically active compound, Silybin (silibinin)
is a very potent antioxidant with a free radical scavenging ability that is several-folds
better than other antioxidants such as vitamin E. Both silymarin and silybin have
photoprotective properties that act through various mechanisms. They prevent UV
induced oxidative damage, immune responses, DNA damage and inflammation and
apoptosis of keratinocytes. It has been shown to significantly inhibit melanin synthesis
without any noticeable adverse effects. Silymarin has also shown to inhibit I-DOPA
activity of tyrosinase enzyme and a decrease in the tyrosinase protein expression
resulting in an improvement in melasma patients. In a clinical trial of 96 adults with
melasma randomly divided into 3 groups, topical silymarin (7mg/ml) cream, 14mg/mi

cream and placebo group. The topical cream was applied twice daily for 4 weeks and



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Medicine) / 17

the results were then reviewed using the MASI score, lesion size, physician global
assessment and subjective assessment. All subjects using topical silymarin showed
statistically significant improvement in a dose-dependent manner as a result, making
silymarin a potential promising treatment option for melasma cases®®.

4.2.4.8 Licorice extract

It is another tyrosinase enzyme inhibitor by interfering with the
first rate-limiting step of oxidization. It has 2 main active components, namely,
liquiritin and isoliquiritin. Liquiritin helps in the dispersion of melanin pigment
whereas isoliquiritin has antioxidation properties due to its flavonoid content. Some
studies have also shown that licorice extracts have potent anti-inflammatory properties
and therefore it helps with subsiding photodamage and irritation as well®”. Costa et al.
studied the efficacy of 7% emblica, licorice and belides combination compared to 2%
HQ in 56 patients (28 patients in each group) and found that both groups showed
moderate improvement in pigmentation. Other studies compared twice daily
application of a liquiritin cream on one side of the face with a placebo vehicle cream
on the other for 4 weeks, along with regular use of sunscreens. The liquiritin group
showed significant improvement (complete clearance according to clinical grading) at
the end of the study®. Refer to Table 5.5 for a summary of the studies using licorice
extract for the treatment of melasma.

4.2.4.9 Orchid extract

They contain flavonoids and these have antioxidant effects
which help in brightening of skin. A study conducted on 48 Japanese female patients
with melasma in 2010 by Tadokoro et al. compared topical application of orchid
extracts versus topical 3% vitamin C derivative for eight weeks. The orchid extract
group showed significant improvement in pigmentation at the end of the study as
compared to the vitamin C group, with negligible side effects reported®®.

4.2.4.10 Octadienedioic acid

Octadienedioic acid (ODA) is a dicarboxylic acid that
stimulates PPARs which regulate the synthesis of tyrosinase mMRNA and melanosome
transfer. A recent comparative study done by Wiechers et al. in 2017, where 21
Chinese female patients were given 1% ODA to apply on one forearm and 2% arbutin

on the other forearm for 8 weeks and follow up at four weeks was done. According to
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the chromametric and mexametric assessment done every two weeks for a total of
twelve weeks (the total study period), the melanin index was shown to be decreased by
21.2% in 76% of the patients. Around 90% of the patients showed improvement in

skin lightening by at least 11%“%

. This proves that ODA can be a promising
newcomer in the treatment of melasma, although more studies with a larger population
need to be done before it can be added to the standard treatment regimens.

4.2.4.11 Soy

It is derived from plants and is found in daily food items such
as tofu, soy milk and soya beans. Genistein and diadzein are the two major metabolites
and their main active compounds are soybean trypsin inhibitor (STI) and Bowman
Birk inhibitor (BBI), both of which are known to inhibit the protease activated receptor
pathway 2 (PAR-2). This further prevents melanosome transfer to keratinocytes, which
phagocytose melanosome®?. In a randomized, double blind, vehicle-controlled study,
65 female patients with mottled pigmentation were given soy extract to apply twice
a day for twelve weeks. The treatment group showed a statistically significant
improvement in the skin texture, tone and pigmentation. Since there have not been any
studies done using it for the treatment of melasma, more trials need to be conducted before
concluding that soy extract may be a potential new treatment agent for melasma®?.

4.2.4.12 Others

More natural compounds of interest that are being studied in
the treatment of melasma with beneficial results are topical green tea extracts, gentisic
acid, grape seed extract, aloe vera extract, mulberry extract, linoleic acid, coffeeberry,
marine algae extract, cinnamic acid and many more. However, more studies are
required to be done to evaluate the role of these naturally occurring compounds and

their efficacy and safety profile in the treatment of melasma®® 4244,

4.2.5 Synthetic topical medications

4.2.5.1 Tranexamic acid
Tranexamic acid (TXA), a synthetic analog of the amino acid
lysine, has also been successfully used in the treatment of melasma. It reversibly binds
to plasminogen or plasmin and prevents fibrinolysis, resulting in hemostasis. Apart

from topical use of tranexamic acid, its oral and injectable forms have also been used
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recently to treat melasma. However, its topical preparation has shown less efficacy as
compared to oral tranexamic acid. Twice daily application of 2-5% TXA cream for
twelve weeks has been studied in various studies and has shown its benefits in the
reduction of melasma pigmentation when assessed using different parameters like
MASI, modified MASI, melanin index and chromameter. The 5% cream has shown
some adverse effects like moderate local erythema“%. As a result, topical TXA can
be reserved as an adjunctive treatment option when the standard topical agents are not
available or well tolerated by the patient or when the patient is unresponsive to
standard treatment regimens®’ *°9. Table 5.6 summarizes studies using topical TXA
for the treatment of melasma.

4.2.5.2 4-n-butylresorcinol

It is a phenolic derivative, or more commonly known as
Rucinol, acts by inhibiting both tyrosinase enzyme as well as tyrosinase related
protein-1 (TRP-1) and is used in the treatment of hyperpigmentary conditions. It has
shown statistically significant improvement in the studies done over the recent
years® %% In an open label, single arm, observational study done in India, 52 patients
of FST I11-V were given topical 0.3% 4-n-butylresorcinol cream treatment for 8 weeks
over areas of melasma. At the end of the study, they found a statistically significant
decrease in the MASI and mMASI scores without any adverse effects, suggesting a
great safety, efficacy and tolerability profile of 0.3% 4-n-butylresorcinol cream. On
the other hand, some studies found that pruritus and erythema were the only
commonly seen side effects in patients who used 4-n-butylresorcinol. However, these
side effects were very minimal in severity and self-limited. Another study used 0.3%
rucinol application twice daily in 32 female patients for 12 weeks, followed up after
another 12 weeks, in comparison to a placebo vehicle application. The treatment group
showed statistically significant improvement in pigmentation. More recently, a 0.1%
liposome encapsulated rucinol cream was made available and tried on 23 patients in a
randomized, double blind, split face, vehicle-controlled study conducted by Huh et al.
This formulation was more stable and enabled much better penetration of the active
compound as compared to the conventional 0.3% cream. The modified version of
rucinol cream was applied twice daily by the patients for 8 weeks. At the end of the

study, more than 60% of patients reported subjective improvement and the melanin
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index was significantly improved®®. More studies are yet to be done to provide a
more thorough information on the long-term use of Rucinol.

4.2.5.3 Flutamide

It is an anti-androgenic agent, was tried topically in a recent
study and it showed statistically significant MASI scores and patient satisfaction as
compared to 4% hydroquinone. On the other hand, the mexameter melanin assay
showed no variation in both groups. The authors of the study proposed a hypothesis of
the mechanism of action of topical flutamide presumably through modifying alpha-
melanocyte stimulating hormone or cyclic adenosine monophosphate-agents which are

known to play a key role in melanin biogenesis®®.

4.2.6 Topical combinations

According to most of the studies done in the recent times, it has been
found that combination therapies are far more meritable in terms of achieving
improvement in melasma lesions as compared to monotherapies. The famously used
combination of topical HQ 5%, a retinoid (most commonly, 0.1% tretinoin) and a
corticosteroid (0.1% dexamethasone), also known as the Kligman-Willis formula is
one of the oldest United States Food and Drug Administration approved triple
combination cream (TCC) that is very commonly used. Tretinoin enables better
absorption of HQ by preventing it from getting oxidized and by increasing the
epidermal turnover which then helps the absorption of HQ. The steroid helps by
preventing the irritating adverse effects like burning and stinging caused by the other
two components due to its anti-inflammatory effects, in addition to suppressing
melanocyte synthesis and its functions. All three ingredients work in synergy to
produce early and beneficial results without any significant or serious side effects.
Usually, the results start to become apparent after regular use for approximately
eight weeks®".

An Asian study which was randomized, investigator-blinded, with 260
East and South east Asian subjects showed a far better correction in melasma lesions
when a combination of 4% hydroquinone, 0.05% tretinoin and 0.01% fluocinolone
acetonide was used than when 4% hydroquinone was used alone. Several other studies

have shown similar positive results using the TCC compared to any topical agent
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alone® . Various dual-therapies have also been studied and some of them have
shown desirable end results whereas some did not show any positive outcomes. One
such study done in Korean patients showed marked improvement in dyspigmentation
when a combination of 0.1% tretinoin was used along with 3% hydroquinone®3%. In a
12-weeks study of 39 Hispanic women of FST I11-V were given either 10% glycolic
acid with 4% HQ cream (which also contained vitamin C, E and a sunscreen), or
sunscreen alone. There was a 75% improvement in the study group as compared to a
13% improvement in the sunscreen group, as evaluated by mexameter and MASI
scores. Irritation was the only side effect seen in the study cream®®.

In summary, both dual combination creams and TCCs have shown varying
degrees of positive results but overall, the results of TCCs are much better with a very
slight incidence of adverse effects such as mild local erythema, irritation or peeling,
which is reversible on decreasing the frequency of application or discontinuation of
the product. Additionally, TCCs are also more cost efficient compared to any dual or
monotherapy because of the lesser frequency of application of the product and because
the results are achieved in a relatively shorter period of time. Table 5.2 summarizes the

studies using HQ in combination with other compounds in the treatment of melasma.

4.3 Oral drugs
Oral medications like tranexamic acid, polypodium leucotomos and

glutathione are some of the newly proposed promising agents.

4.3.1 Tranexamic acid

It is one of the most commonly used oral medication for melasma cases.
It is generally used in the prevention and treatment of excessive bleeding. It was first
used in the treatment of melasma in 1979. It is an anti-plasmin agent that prevents
arachidonic acid production which further prevents the formation of alpha-MSH
(melanocyte stimulating hormone) and prostaglandins. This prevents tyrosinase
enzyme activity in melanocytes, thereby preventing melanogenesis®?. It has also been
postulated to have an effect in reducing the vascular component of melasma lesions by

reducing VEGF and endothelin-1“?. Some studies done in the recent years have
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shown that about 90% of patients who were prescribed oral tranexamic acid showed
improvement in lesion after about two to six months as compared to those who used
2% tranexamic acid topically, about 95% of them showed improvement three months
post treatment initiation® %% %%

A randomized controlled study done by Shin et al. in Korea, compared a
daily intake of 750 mg TXA plus laser treatment with another group that was only
treated with laser therapy. There was a significant decrease in the mMASI scores in
both the groups, however, the former group showed a significantly higher
improvement 4 weeks after the second treatment as compared to the group that was
only treated with laser therapy. Additionally, about 31% of patients showed near total
clinical improvement in lesions in the oral TXA plus laser therapy group, as compared
to a mere 11% improvement in the laser only group®®. Another randomized controlled
study done in India by Padhi et al., compared a daily dose of 500mg TXA taken orally
along with a topical triple combination cream application daily with the control group
who took an oral placebo along with the triple combination cream. The treatment
group showed a statistically significant reduction in the average MASI scores (88%)
vs the placebo group (54.65%). Furthermore, at the 6-month follow-up, the results of
the treatment group seemed to have remained stable®”.

Karn et al., also did a similar study with 260 melasma patients, who were
given either a daily dose of 500 mg TXA or placebo orally along with a daily
application of topical hydroquinone in both groups. At the 12-week follow up period,
there was a statistically significant reduction in the average MASI scores in the
treatment group as compared to the placebo group®®. This proves that oral TXA as
both, monotherapy as well as in combination with other topical or procedural
interventions is beneficial in the treatment of melasma and therefore, should be
considered in the standard treatment regimen for melasma. Some of the side effects
noted in those who took oral tranexamic acid are, headache, tinnitus, drowsiness,
abdominal bloating, menstrual irregularities and less commonly, deep venous
thrombosis (DVT)®?. Thus, patients should be screened diligently for risk factors of
DVT before prescribing tranexamic acid orally. Table 5.7 is a summary of all the

studies using oral TXA in the treatment of melasma.
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4.3.2 Glutathione

It is a natural antioxidant, plays an important role in preventing oxidative
damage to the skin. It inhibits reactive oxygen species (ROS), preventing tyrosinase
activity directly and indirectly along with its anti-inflammatory properties, hindering
melanin synthesis®. It also interferes with melanin synthesis by impeding L-DOPA’s
ability to activate tyrosinase enzyme. Its protection from UV radiation is an added
benefit in decreasing hyperpigmentation. A randomized controlled study done in the
Philippines showed that subjects who took oral glutathione for four weeks had a
significantly lower level of melanin as compared to the control group that was given
an oral placebo®. No significant adverse effects of oral glutathione consumption
have been reported until now. However, more studies need to be done to determine the

efficacy and safety profile of oral glutathione in the treatment of melasma.

4.3.3 Polypodium leucotomos

Polypodium leucotomos (PL) is a tropical fern plant from the
Polypodiaceae family, which is found in Central and South America. It is increasingly
being studied now as a supportive choice of medication in the treatment of melasma

and is showing promising results® ®¥

. Like glutathione, PL also scavenges free
radicals and inhibits ROS (superoxide anions in particular) and reduces photodamage
caused by UV radiation. This helps in controlling inflammation and hyperpigmentation
by reducing T cell mediated reaction®”. It inhibits the depletion of Langerhans cells
and decreases sun burn cells. It also protects against UVB induced damage caused to
the DNA by inhibiting the cyclobutane pyrimidine dimers from being formed. PL has
also been found to prevent mast cells infiltration into the skin, thereby, preventing skin
redness, itching and inflammation. The dry extract of PL has been found to contain
ferulic, caffeic, vinyl, p-coumarin, vanillic, chlorogenic, and hydroxycinnamic acids
which enable photoprotection along with its significant antioxidant and anti-
inflammatory properties®®.

Another theory proposes that PL increases the production of matrix
metalloproteinase and inhibits collagen synthesis. This then maintains the structure of
extracellular matrix which is mainly affected by the UV radiation damage®.

240 mg/day is the standard dose recommended for photoprotection. Some of its side
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effects that have been noticed include mild pruritus, hyperglycemia in diabetic patients
and gastroduodenal ulcers. There have been no studies conducted so far on its safety
of use during pregnancy and lactation. Use of PL in the treatment of other
dermatological conditions such as vitiligo, multiple sclerosis, atopic dermatitis and
psoriasis is being studied currently with fairly positive results®®. A study conducted
by Martin et al., compared 21 women with epidermal melasma having either oral PL
or placebo twice a day for 12 weeks. The treatment group showed statistically
significant reduction in the average MASI scores which was not the case with the
placebo group®”.

In another study done by Ahmed et al., of Hispanic women with moderate
to severe melasma where the study group was given an oral dose of 72 Omg of PL
daily and the control group was given an oral placebo for 12 weeks. Both the groups
also applied a sunscreen with SPF 55 daily. After 12 weeks, both the groups were
found to have significantly lower melanin index scores with a 28.8% improvement in
the treatment group and 18.3% improvement in the placebo group®. A very recent
study done by Goh et al. in Singapore showed that adding oral PL supplementation to
the study group being treated with topical 4% HQ and a SPF 50+ sunscreen showed a
significantly greater improvement in the mMASI and MelasQoL scores than the
control group treated with placebo, HQ and sunscreen combination at the end of the 12
week study period®. Therefore, to conclude, PL has been proven scientifically
beneficial in the treatment of melasma, although not as clinically effective as other

agents used.

4.3.4 Miscellaneous dietary supplements

4.3.4.1 Carotenoids

These are naturally occurring pigments which are produced by
certain plants, algae and some photosynthetic organisms. These have recently been
studied for their photoprotective, antioxidant and anti-inflammatory properties®®.
When highly concentrated sources of carotenoids such as tomatoes and tomato pastes
are consumed, they are known to absorb both UVA and UVB, and scavenge ROS
produced by UV damage. This in turn provides photoprotection, as well as prevents

melanin pigment formation®. A double-blinded randomized controlled trial studied
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women with melasma who were treated with an oral dose of 800 mg carotenoids
whereas the control group was given a placebo, for 84 days. Both groups also applied
a topical lightening agent daily. It was found that the treatment group showed a greater
reduction in the median mMASI scores as compared to the placebo group.
Additionally, the treatment group also showed a much better improvement in the
erythema score as compared to the placebo group™. Since carotenoids are natural
compounds, there has rarely been any report of side effects with their use. The only
known unfavorable outcome so far is discoloration of skin on consumption of very
large quantities, which can be reversed by halting consumption.

4.3.4.2 Melatonin

It is a hormone that is produced and secreted by the pineal
gland, is an antioxidant and a free radical scavenger. Therefore, it plays an essential
role in the treatment of melasma as it scavenges UV-radiation induced free radicals.
Moreover, it inhibits alpha-MSH and prevents MSH induced hyperpigmentation.
It also affects other hormones involved in the treatment of melasma such as estrogen
and progesterone™. Hamadi et al., did a study comparing the efficacy of 3 mg oral
melatonin in combination with topical melatonin in one group, topical melatonin alone
in another group and topical sunscreen with the standard 4% hydroquinone topical
application in the control group. They found that the group that used melatonin both
orally and topically showed greatest improvement in lightening the hyperpigmentation.
They also saw that the levels of glutathione in plasma seemed to have increased, and
on the other hand, malondialdehyde levels had decreased in the melatonin treated
group”. Standard adult dose of melatonin is said to be around 10 mg per day which is
prescribed to patients who have sleep disorders. The only side effects seen yet are
mild, transient drowsiness’?.

4.3.4.3 Procyanidin

It is a flavonoid found in the French maritime pine (Pinus
pinaster) bark extract, is a potent antioxidant and anti-inflammatory agent and hence, it
scavenges free radicals. Its exact mechanism of action is not known but it helps in
lightening the pigmentation seen in melasma. It can also efficiently recycle vitamin C
as well as regenerate vitamin E and increase the endogenous antioxidation enzyme

system’®. A double-blind, placebo-controlled study done by Handog et al., compared
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oral intake of 24 mg procyanidin and vitamin A, C and E twice daily in 66 women
with bilateral epidermal melasma with those who took an oral placebo for 8 weeks.
At the end of the study, the average MASI scores in the treatment group were
significantly reduced (P = 0.001) as compared to the placebo group, as well as the
Mexameter results showed significant reduction in the pigmentation (P < 0.0001)"2.
In a clinical study done by Ni et al., 30 female patients with melasma were given
75mg (in three divided doses) of procyanidin for 30 days. They found that the
intensity of pigmentation and the melasma severity index decreased significantly in
more than 80% of the patients. No prominent side effects were noticed, in fact, it
seemed to relieve other constitutional symptoms such as body pains, fatigue, anxiety
and constipation®”. In general, oral procyanidin seems to be safe and well tolerated
with minimal side effects, such as metallic taste, which can be reversed by holding off

its intake.

4.4 Procedural interventions

Over the last couple of years, numerous procedural interventions such as
microdermabrasion, microneedling, chemical peels targeting various depths of the
layers of the skin, various laser and light therapies such as ablative and non-ablative
fractional lasers, Q-switched Nd:YAG laser, picosecond laser, intense pulsed light
(IPL), and many more such treatments have gained immense popularity. These have
been tried as monotherapy as well as in various combinations with other treatment
modalities. Interestingly, sun protection and many different topical agents are still
used in most combination treatments that are given today, along with the procedures

mentioned above & 779

4.4.1 Chemical peels

Chemical peels using either a single compound or combinations of
multiple agents such as glycolic acid, lactic acid, salicylic acid, mandelic acid, etc.,
along with various other topical therapies have also shown beneficial results in the
treatment of melasma. In other words, chemical peels generally cause controlled
exfoliation and reforming of the epidermis and dermis. Superficial peels generally
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cause an increase in keratinocyte turnover, desquamation and epidermal remodeling
within 3-5 days post treatment and therefore, subsequent sessions should be spaced at
least one week apart to be on the safe side™®. A minimum of 4 sessions of peels are
required to be done and if no results are seen, then changing to an alternative treatment
is deemed wise. Low concentrations of superficial to medium-depth peels should be
used in darker skin types to avoid adverse effects. Deep peels have the potential to
cause more severe skin tissue injury and side effects such as post-inflammatory hypo-
or hyperpigmentation, scarring, persistent erythema, milia or acne formation, keloid,
secondary bacterial or allergic reactions and more, especially in patients with a darker
skin type. Deep peels have shown more risk than benefit and are thus, best avoided in
the treatment of melasma®Y. In general, any kind of chemical peels pose a relatively
higher risk of developing adverse effects as compared to standard topical agents and
therefore should only be reserved for refractory or severe cases of melasma. Table5. 8
is a summary of all the various chemical peels that have been studied in the treatment
of melasma.

4.4.1.1 Glycolic acid

Glycolic acid (GA) is one of the most widely used chemicals
in the treatment of melasma. It affects the lesions superficially, and can be used in the
treatment of the epidermal melasma®. It is known to inhibit tyrosinase enzyme
activity in a pH independent manner and decreases the formation of melanin pigment.
Kumari and Thappa et al., compared 20-35% GA peels with 10-20% trichloroacetic
acid (TCA) peels in 40 Indian patients for a study period of six months. Both the
groups showed equivalent improvement in pigmentation (around 75%)"". Similar
results were seen in other studies conducted by Puri et al., and Faghihi et al., when
they compared 35% and 70% GA peels with 15% TCA and 1% tretinoin peels
respectively. Both groups seemed to show similar improvements in pigmentation in
terms of MASI scores, however, there was no difference seen in the results of the two
groups!® 9,

In a study conducted by Saeid et al., 25 non-pregnant Indian
women were treated with 50% GA peel once a month for 3 consecutive months. At the
end of the study, 91% reduction in the MASI scores was observed, without any

significant side effects®®. There was one study that found that the efficacy of 30-50%
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GA peels every three weeks for six months in combination with 20% topical azelaic
acid used twice daily for the entire study period was much better as compared to the
control group that used only 20% topical azelaic acid, in terms of MASI scores®.
Interestingly, when GA peels were used in combination with TCCs and regular
application of sunscreen in one Indian study, more than 50% of the patients showed
improvement in pigmentation®. This goes to show that GA peels are more efficient
in combination with other modalities as compared to their monotherapy. An additional
point to note is that pretreatment with 2-4% HQ cream for at least two weeks before
peeling is beneficial in producing results as compared to no pre-treatment.

4.4.1.2 Salicylic acid

Salicylic acid (SA), a type of beta-hydroxy acid, helps in
removing the superficial layer of skin, and thus, it is considered beneficial in the
treatment of melasma lesions. One randomized, controlled, split face study done by
Kodali et al., showed that when 18 Latin American female patients with FST 1V did
four serial peels using 20-30% salicylic acid peel on one side of the face and twice
daily application of topical 4% hydroquinone cream on the other side of the face for
eight weeks, an equivalent result in improving dyspigmentation in both groups when
assessed by narrowband reflectance spectrophotometry®?. Different combinations of
peels have also been gaining popularity in the recent times. In one Indian study,
subjects with Fitzpatrick skin type IV and V were studied over a span of 12 weeks and
it was found that a combination of 20% salicylic acid and 10% mandelic acid peels
had a similar efficacy in improving MASI scores as that seen with 35% glycolic acid
peels®. In conclusion, SA peels used as monotherapy or in combination therapies did
not show any added benefit and therefore, are not recommended as a standard option
in melasma.

4.4.1.3 Trichloroacetic acid

Trichloroacetic acid (TCA), is another famously used chemical
peel agent which is an analogue of acetic acid. 10-20% TCA peels were shown to have
similar efficacy as that seen with 20-35% glycolic acid peels in 40 Indian patients.
However, TCA peels resulted in more side effects like skin irritation, burning and
flaking of skint".
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4.4.2 Microneedling

Microneedling or mesotherapy is a procedure by which tiny, sterile
needles puncture the skin several times to create channels which enable efficient and
uniform topical drug delivery down to the dermal level of the skin® %89,
Additionally, it also induces micro skin injuries which promote collagen remodeling
and favorable wound healing processes that help in improving the skin texture with
almost negligible side effects as compared to traditional resurfacing modalities®.
There was some clinical improvement but it was not statistically significant, when
tranexamic acid was injected intradermally in the skin of patients with melasma
lesions via mesotherapy as compared to when it was topically applied post plain
microneedling in a study done in 2013 by Budamakuntla, et al®”. Another study
compared melasma patients who were treated with topical skin brightening agents
such as rucinol and sophora-alpha alone, to those who were treated with the same
agents via microneedling. The latter group seemed to show significantly better MASI

scores as compared to the subjects in the former group®®.

4.4.3 Laser and light therapies

Laser therapy is one of the fastest growing and popular industry for a vast
range of medical conditions. Different wavelengths of lasers work by targeting
different chromophores in the skin selectively. Due to the refractory nature of
melasma and repeated occurrence of the lesions, most patients are now starting to opt
to be treated with lasers. Various kinds of lasers and energy-based devices have been
used to treat melasma. The number of treatment sessions, the percentage of
improvement and side effects varies with different types of lasers used. However, laser
treatment should be resorted to only in recalcitrant cases if other treatment modalities,
such as topical bleaching agents, oral medications and several sessions of chemical
peels have failed to show any response. Additionally, strict patient counselling should
be done to ensure adherence to a post treatment care. Refer to Table 5.9 for a summary
of all the studies that used various laser and light therapies for the treatment

of melasma.
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4.4.3.1 Pigmented lasers

1) Q-switched lasers

These lasers produce very high intensity laser beams in very
short pulse durations. The main types of Q-switched lasers that target melanin and are
therefore used in the treatment of melasma include, Q-switched ruby laser (QSRL),
694nm, Q-switched alexandrite (755nm) and Q-switched neodymium: yttrium-aluminum
-garnet (QS Nd: YAG), 532nm or 1064nm, because melanin is their specific target
chromophore®. However, no statistically significant long term clinical benefits are
seen when QSRL or QS Nd: YAG is used alone as almost all patients have been found
to end up with a recurrence of melasma® ®”. There was one study that showed
statistically significant results in the reduction of MASI scores when low fluence
fractional QSRL was used®. There have been a few more studies that showed
beneficial results in decreasing hypermelanosis when low-fluence QS Nd: YAG was
used along with topical application of a combination of other products like tretinoin,
ascorbic acid, HQ and sunscreens® 89,

Wattanakrai et al., did a study in 2010 in which patients of
FST 111-V who had dermal or mixed type of melasma were treated with a combination
of low-fluence Q-switched Nd:YAG laser with 2% hydroquinone cream topically on
one side of the face and with 2% hydroquinone application alone on the other side.
They conducted 1 session every week for 5 consecutive weeks using a 6mm spot size
and 3-3.8 J/cm? at 10 Hz. The combination treatment side showed an improvement of
92.5% in relative lightness index, as compared to a mere 19.7% improvement in the
hydroquinone only side. The mean mMASI score of the laser treated side was reduced
by 75.9% as compared to the HQ side, which was only 24%. However, at 3 months
follow up, there was a 100% recurrence seen®. There were unfortunately many other
studies that tried QS Nd:YAG laser as monotherapy using different parameters or in
combination with various other types of lasers, IPL, chemical peels and topical agents.
Majority of these studies showed fairly decent improvements in lightening of the
pigmentation but with quite a high percentage of recurrence rates after treatment® 8"
%1-%) Keeping all the pros and cons of Q-switched laser therapy in mind, it can safely
be concluded that this treatment should be reserved for refractory cases that fail to

improve with other treatment modalities.
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2) Picosecond lasers

Very recently brought to the limelight are the picosecond
lasers which use very short pulse durations (300-500 ps) to break down pigments by
photoacoustic mechanism rather than the conventional photothermal effects seen in
other traditionally used lasers like Q-switched lasers. This prevents thermal injury to
the surrounding skin structures and greatly reduces the chances of adverse events like
PIH and scarring. Currently 532 nm, 755 nm and 1064 nm wavelengths emitting
picosecond lasers are available in the market and more recently fractionated hand
pieces have also been introduced which claim to be effective for resurfacing and
rejuvenation purposes. Chalermchai et al., conducted a prospective, randomized,
assessor blinded, split face, comparative study in thirty Thai females. They were
randomly assigned to be treated with 3 sessions of fractional picosecond (1064 nm)
laser (resolve fractional mode, 100 dots in 6x6 mm diameter, fluence: 1.3-1.5
mJ/microbeam, pulse duration: 450 ps, 4% coverage/pass, 2-3 passes, endpoint: mild
erythema, 400-1000 shots, rate: 4 Hz) every 4 weeks in combination with a daily
application of topical 4% HQ on one side of the face. Only 4% HQ was applied on the
other side of the face as control. They were then evaluated at 4, 8 and 12 weeks using
the modified MASI, mexameter, melanin index, participant satisfaction score and
DLQI. There was a significant reduction in mMASI scores on the laser treated side as
compared to the control side (3.52+1.4 and 4.18 + 2.03, respectively). However,
there was no significant difference amongst the two groups in the other parameters of
evaluation. The only reported side effects were mild skin desquamation and mild
transient erythema®®®,

Another recent study done by Lee et al., compared the efficacy
of picosecond 755 nm alexandrite laser with Q-switched Nd:YAG laser. 12 Asian
patients took part in this study wherein each patient was treated with 4 sessions of
picosecond 755 nm alexandrite laser (0.88-1.18 J/cm? fluence) on one side of the face
and QS Nd:YAG laser (2 J/cm? fluence and 8mm spot size initially, followed by 3.5
Jlem? fluence and 6mm spot size and lastly, 3.2 J/cm? 4mm spot size) on the other
side of face, each session was 1-month apart. At the end of the study and on 3-months
follow up, the picosecond laser group showed a faster and better clearance of
pigmentation with no significant adverse effects**”. Choi et al., compared the efficacy
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of five sessions (weekly) picosecond laser with dual-wavelengths (1064 and 595 nm)
in combination with daily topical 2% HQ cream application for 7 weeks versus 2%
HQ cream alone in 38 Korean females. The picosecond laser and HQ cream
combination showed superior results as compared to the HQ alone side, in terms of
mMASI and relative lightness index scores. No serious side effects were reported®V.
Picosecond lasers can prove to be another treatment option for melasma, as it uses
photoacoustic mechanisms which would not cause thermal damage to the surrounding
skin, preventing adverse effects like post inflammatory hyper- or hypopigmentation
and scarring. However, more studies utilizing this treatment method and longer follow
up period are required to conclude its efficacy and safety.

4.4.3.2 Fractional CO2 laser

CO, laser emits a 10,600nm wavelength which is strongly
absorbed by water-containing tissues. Its depth of penetration depends on the water-
containing cells and is regardless of the presence of melanin pigment or hemoglobin.
The use of ablative CO, laser in the treatment of melasma in Asian skin types is
almost obsolete now due to high rates of PIH and other side effects. Therefore, using a
fractionated CO, laser allows to minimize the epidermal injury and cause fewer
adverse effects. Treatment of melasma lesions with fractional CO, laser has been
proven effective in some studies™. Few clinical trials that used a combination of
fractional CO; lasers and Q-switched alexandrite lasers resulted in PIH mainly around
the edges of the lesions®. Jalaly et al., conducted a randomized, double blind, split
face study in the year 2014 wherein 40 patients were treated either with low fluence Q
switched Nd: YAG laser (fluence: 1.5-2 J/lcm?, spot size: 7mm, passes: 5) or a low
power fractional (power: 0.7 Watt, density: 0.7). Five sessions were administered
every three weeks and followed up at two months. The assessment of results was done
by modified MASI scores and melanin index. Fractional CO, laser treated group
showed a statistically significant reduction in mMASI score (8.15 + 6.53) versus the
Q-switched Nd: YAG laser group (2.3 +3.73). The melanin index scores also
decreased significantly in the fractional CO, laser group (15.09 + 13.39) compared to
the Q-switched Nd:YAG group (5.97 + 7.66)"%2.

Trelles et al. did a study in 2010 dividing a group of women
with melasma lesions into 3 groups. One group applied a topical bleaching agent
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(Kligman’s formula) daily, another group was treated with CO, ablative fractional
resurfacing and the last group got a combination treatment of both the topical cream as
well as fractional CO; laser. The combination group showed the highest percentage of
improvement in hyperpigmentation which was maintained at 12-month follow up
period as compared to the other two groups™®. In summary, there needs to be more
studies done on this modality of treatment to determine its long-term efficacy and
safety profile. As of now, CO; laser still poses risks of developing PIH and high
relapse rates, not to mention the cost factor. Thus, it does not seem feasible in terms of
risk benefit ratio to be added to the standard melasma regimen, especially in patients
with FST 111-V,

4.4.3.3 Erbium: YAG laser

A wavelength of 2,940 nm is emitted by erbium:YAG lasers
which targets the water-containing cells in the skin, although, the absorption is 10
times more efficient than CO2 lasers. Therefore, more superficial tissue is targeted
with minimal thermal damage to the rest of the skin. There have been very few studies
done that use erbium:YAG laser in melasma patients. In one study, 10 patients with
FST 11-V who had melasma that was refractory to other treatment modalities, were
treated with erbium:YAG laser. Significant improvement was seen immediately after
the treatment as per MASI scores and spectrophotometry, however, on 3-6 weeks
follow up visit, every single patient showed some degree of post inflammatory
hyperpigmentation even though all of them were given strict five days course of
topical steroid application post procedure. Most other studies too, resulted in
significant improvement of lesions both by physician’s clinical assessment, MASI and
melanin index scores. However, on 2-4 month follow ups, these patients unfortunately
showed recurrence of melasma lesions®”. Although the side effects improved on
using serial GA peels, the benefits of erbium:YAG laser treatment do not outweigh the
side effect risks and therefore it is not recommended.

4.4.3.4 Non-ablative fractional laser (NAFL)

In fractional non-ablative resurfacing, selective columns of
microthermal damage are applied to the skin. This creates coagulative damage within
the dermis, leaving the stratum corneum intact. Most common side effects seen

immediately post treatment are erythema, swelling, mild crusting sometimes and slight
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pain that usually resolves within 3-10 days. 1440 nm, 1540 nm, 1550 nm and 1927 nm
are the 4 most commonly used wavelengths used in NAFL. These target water-
containing tissues and induce neocollagenesis and remodeling®. It is said to help in
the removal of dermal melanophages and improve hyperpigmented melasma lesions.
Fractional non-ablative 1550-erbium doped fiber laser has been tried in many studies
to treat hyperpigmentation due to melasma. About 60% of the patients showed
favorable results when measured by parameters created by the investigators of the
study. None of the studies showed any long-term side effects caused by the treatment
rendering it as a possible safe treatment option™. Another study compared fractional
laser at 1550 nm (four sessions every two weeks) with a once daily application of
topical TCC (5% HQ, 0.05% tretinoin and 0.1% triamcinolone acetonide) application
for a total of eight weeks. Both groups showed equal improvement in pigmentation but
there was more patient satisfaction reported in the fractional laser group. However,
relapse in pigmentation was seen in both the groups after six months follow up®®.

A similar study conducted by Wind et al., in 2010 showed that
FLT worsened pigmentation whereas TCC group showed no change in lesions.
Furthermore, 31% of the patients who received FLT presented with significant local
adverse effects like stinging, burning, erythema and PIH after two or more
sessions™®. Hong et al., did a randomized, split face study in 2012 where 18 patients
were treated with one session of 1550 nm FLT on one side of the face and a 5% TCA
peel on the other side of the face. After 12 weeks, the patients were evaluated by
patient assessment and MASI. Both groups showed significant improvement in
pigmentation but there was no difference in results amongst both groups.
Unfortunately, the recurrence rate was very high at 12 weeks follow up. Several other
similar studies done showed significant improvement in lesions after a few sessions of
treatment with NAFL, with or without the use of a topical lightening agent, however,
most of the studies showed a relapse in the lesion at 3-12 months follow up period.
The advantage of choosing NAFL over IPL or Q-switched lasers is the relatively
lesser number of treatment sessions required to see favorable results, the short duration
of post treatment side effects, and its ability to treat patients with a darker skin type
(FST H1-V1). Due to the inconsistency of results in the existing literature, NAFL is not

recommended as a standard treatment for melasma by the author.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Medicine) / 35

4.4.3.5 Monopolar radiofrequency (RF)

Radiofrequency works by generating an electrical current that
produces heat on contact with the skin and induces intracellular oxygenation, cellular
collagen synthesis and vasodilation. It is blind to pigment and therefore is safe to use
in any skin type with a fairly low risk of hyperpigmentation. The only way it can cause
damage is if the skin is overheating by inadequate contact leading to burns.
A relatively small study of 50 melasma patients who were treated using monopolar RF
to deliver 1% kojic acid transdermally for 6 sessions at 1 week intervals showed
significant improvement in reducing hyperpigmentation and MASI scores with no
obvious side effects!?®. Therefore, combining monopolar RF to deliver topical
depigmenting agents transdermally can be a safe alternative modality of treatment of
melasma with satisfactory tolerability and efficacy. More recently, fractional RF has
come to trend, wherein, the pins on the probe are of different depths and densities,
including silicone-coated pins in some devices, that cause negligible superficial
epidermal damage. It has minimally ablative to nonablative effects. Its ability to
remove melanin transepidermally with almost no PIH like side effects makes it
a promising new treatment modality to be considered and studied further in the
coming years.

4.4.3.6 Other lasers

Since it has been hypothesized not too long ago, that
inflammation and angiogenesis play a part in the pathogenesis of melasma, a copper
bromide laser (511 nm and 578 nm). The green 511nm beam is employed in pigment
lasers and the yellow 578 nm is utilized in vascular lasers. It is known to have anti-
angiogenetic properties. Lee et al., did a very small study in 10 Korean women who
had epidermal or mixed type of melasma. They underwent 4 sessions of copper
bromide laser at two-week intervals in a span of 8 weeks. The histopathological
examination before the study and three months after, showed a decrease in melanin
pigment in the basal layer of the epidermis as well as a decrease in the number of
melanosomes suggesting its long-term beneficial effects. Immunohistochemistry of the
skin samples showed a significant reduction in vascular endothelial growth factors and
endothelin-1 in keratinocytes. CD34 staining showed a decrease in dermal vasculature

size and number. Their MASI scores were also decreased from 12.3 before the study
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to 9.5 at 1 month follow up post treatment. There were no significant adverse effects
seen in any of the patients, making it a safe and effective treatment option in
angiogenic melasma®. The same concept has been used in a trial conduction by
Passeron et al., that used pulsed dye lasers (PDL;585nm) along with triple
combination cream. There was significant improvement seen in patients with FST
11-111, however, half of the darker skinned patients developed PIH". Overall, lasers
that have targeted the vascular component of melasma have not shown any
consistency in producing impressive results and therefore are not recommended until
more studies prove their caliber.

4.4.3.7 Intense pulse light (IPL)

IPL uses specific wavelengths of light ranging from 400-
1200nm. Numerous studies have used IPL for the treatment of melasma, both as
monotherapy and as combination therapy along with other topical agents or QSRL®% 109
A few studies done in the past compared women who were treated for melasma with
either IPL and a triple combination cream (TCC) that contained 4% hydroquinone,
0.05% tretinoin and 0.01% fluocinolone acetonide or they were given a topical
placebo along with IPL. The treatment group showed almost complete clearance of
lesions (57%) as compared to only minimal clearance of lesions seen in the placebo
group (23%)* MY One study showed statistically significant improvements in
MMASI scores over a period of 14 weeks when fractionated IPL was used as
monotherapy as melasma maintenance therapy™®®.

Very recently, Vachiramon et al., did a randomized, split face
study in 2015 where 18 Thai patients were treated with a combination of low fluence
1064 nm Q-switched Nd:YAG laser (2.6-2.8 J/cm?, 6 mm spot size, 3 passes) every
week on both sides of the face for five sessions and IPL (555-950 nm filter, 6.8-8
Jlem?, double pulse, 2.5-3ms pulse duration) biweekly on one side of the face. At 12
weeks post last treatment session, the patients were evaluated based on colorimetry
and modified MASI scores and patient satisfaction. Both groups showed significant
improvement but the combination group showed a faster resolution of pigmentation
with a 55% improvement seen in the combination group versus 37% improvement
seen in the monotherapy group. Even the patient satisfaction was reported to be better

on the combination therapy side as compared to the monotherapy group, with no
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serious side effects seen in either of the groups. Unfortunately there was a relapse in
pigmentation noticed in both the groups®?.

Other studies found that when IPL and QSRL therapy was
used multiple times, more upward shedding of melanosomes that are destroyed by

QSRL was seen®?

. As a result, it is concluded that multiple sessions of a
combination of fractional QSRL and IPL can be beneficial in the treatment of
melasma with very low risk of post-inflammatory hyperpigmentation. It has been
noted that IPL is more effective when adapted in the treatment of epidermal melasma
as compared to its other subtypes in terms of mean mMASI scores and overall
dermatologist assessed clinical signs®®. With all things considered, IPL remains more
suitable for treating patients with FST I-111 because of the risk of normal skin pigment
getting targeted in the darker skin types causing unfavorable outcomes. In darker skin
types, if cost and the need for frequent and multiple sessions is not an issue, it may be
considered after careful counseling, as an adjuvant therapy in the treatment of

recalcitrant epidermal melasma cases unresponsive to topical agents or chemical peels.

4.5 Palliative care

As melasma is known to be psychologically wrenching due to its recurring
nature and difficulty of treatment. Fortunately, with a rapidly growing cosmeceutical
industry, various other methods are available today. Cosmetic camouflaging is one
such example which can be sought in recalcitrant cases of melasma to ease the distress
caused to the patient to better the quality of life. A small study done in 2002, found
that cosmetic camouflaging using concealers, colored foundations and other
pigmented products significantly improved the DLQI®. Additionally, another
advantage of using some of these cosmetic products is that nowadays, most of them
contain broad spectrum UV blockers and other skin tone equalizing chemicals that

provide favorable outcomes in the texture and complexion of the skin.
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4.6 Bad prognosis

As important as it is to note positive treatment outcomes, it is also equally
essential to recognize treatment failures. There are some factors that predispose
patients to bad treatment outcomes, such as patients with FST 111-V, those with a
positive family history, those who have been treated by more than or equal to two
physicians, those who have been on melasma treatment for over two years, those who
have mixed type of melasma, those who have a history of chronic use of topical
steroids, and those who have resorted to procedural interventions. It is important to
reassure and counsel these patients diligently and explain to them why it is very
difficult to treat their condition. The long-standing nature of melasma and the fact that
its treatment can be very time consuming so cooperation and patience from the patient
can go a long way in producing optimal results. Realistic expectations of results
should be discussed with the patient considering the high incidence rates of relapses,

the frequency of sessions and cost factor when electing procedural interventions®?.
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CHAPTER YV
CONCLUSION

Melasma is a very difficult condition to treat considering its inconsistency
in clinical features and uncertainty of response to treatment in different ethnicities,
genders and skin types. As we know now that melasma is caused by numerous
etiologies, it is ideal to plan treatments using combinations that address those various
etiologic components, such as, inflammation, pigmentation, hormonal imbalances, sun
protection and vascularity. There have been quite a few breakthroughs in the
understanding of melasma as a whole, in terms of etiopathogenesis as well as
multitude of new treatments. However, there is still scope for a deeper and clearer
knowledge of this condition which would open doors to more advantageous treatment
options for this very prevalent yet demanding ailment. To sum up the treatment of
melasma in the Asian skin type (FST I11-V), the author has proposed an algorithm
(Figure 5.1) approaching a melasma patient as per the level and quality of evidence,
keeping the safety and efficacy profile of each of the treatment agent in mind.

Based on the existing evidence, a meticulous routine of using broad-
spectrum sunscreens daily, sun protective clothing and basic avoidance of direct
sunlight exposure is mandatory while on treatment as well as during the post-treatment
or maintenance phase. A fluocinolone based TCC is considered first line therapy for
all types of melasma. The duration of therapy has to be determined based on the extent
and severity of pigmentation. Monotherapy and dual combination creams can be used
only when TCCs are unavailable or if the patient is sensitive to any particular
ingredient in the TCC. In such cases, monotherapy with 4% HQ, 20% AA or 0.01%
tretinoin can be used. Dual therapy using HQ with tretinoin or HQ with GA can be
beneficial. Other topical chemicals such as niacinamide, arbutin, rucinol, vitamin C,
etc. can be used as adjunctive therapy, because their use alone has not shown
consistency in producing significant resolution of pigmentation. If the patient does not

show any improvement within 4-8 weeks, second line therapy should be considered.
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These include chemical peels, either as monotherapy or in combination with other
topical depigmenting agents. According to the literature review, the safest and most
efficient peels in patients with FST 111-V are 30-70% GA peels and in some cases, 10-
20% TCA peels can be tried. Although, TCA peels penetrate deeper and hence, should
be carried out with great caution in darker skin types, even GA peels can pose some
risk of local irritation that may lead to PIH, scarring and keloid formation®®. Roughly
about four sessions of chemical peeling should be done before concluding failure to
respond and considering third line of therapy. Adjunctive agents such as those used in
first line therapy can also be used in second and third line therapy.

The third line therapy for melasma comprises of lasers and light therapy.
Specifically, IPL and low fluence QS Nd:YAG laser have shown the most promising
results, when used in combination. The basis of combining these two types of laser is
that IPL targets the melanin pigment in the epidermis whereas QS Nd:YAG penetrates
deeper and targets dermal pigmentation and is therefore proven to quickly resolve
mixed type of melasma. However, due to the high incidence of relapse rates, cost-
factor and high frequency and number of sessions, lasers and light therapy is
considered as last resort only in those resistant cases that are unresponsive to other
modalities of treatment. It is important, both for the physician as well as the patient to
have the patient’s consent before the treatment as well as good quality photographs
taken before and after the treatment to note the progress in improvement. Using these
guidelines, an algorithm for the treatment of different types of melasma is proposed,
which should help the physician in choosing the optimal agent to initiate the treatment
of melasma, its further management and the final outcome that should be expected.
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I

FIRST LINE *
- TCC once a day x8w/I-A
(or)
- DCC BID x8w/II-B (or)
- 2-4% HQ BID/I-B x8w
|
Review at 4, 8, 12 weeks

1 1

Improved (MASI score improved| |Not improved (MASI score improved
by >30%) by <30%)
|

Maintenance therapy SECOND LINE *
- 20-70% GA peel q2wks/ 11-B|
(or)

- 10-20% TCA peel/11-C

I

Review at 4, 8, 12 weeks

1

Improved Not improved
|
Maintenance THIRD LINE *
therapy - IPL/II-C (or)
- Low fluence QS Nd:YAG laser/II-C

- Non-ablative fractional laser (1550nm)/II-C (or)
- Picosecond laser/II-C (or)
- Erbium:YAG/III-C (or)
- Fractional CO, laser/II-C

|
Review at 4, 8, 12 weeks

* ADJUNCTIVE AGENTS y

can be used optionally) " 3 — ”
e Topical 20% Azelaic acid mprove ot improve
BID/I-B L
e Topical Vitamin C/II-C Maiitetarice
- Re-evaluate cause/pt’s
e  Oral TXA 250mg BID/III-C therapy slierencasiix
- Consider biopsy

Figure 5.1 Proposed algorithm for treatment of melasma/Level and quality of evidence
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Mandatory for all cases

e A broad spectrum sunscreen with above mentioned characteristics should be
used diligently and regularly
e Physical photo-protective methods (eg. Full-coverage clothing, hats,

umbrellas, sunglasses, etc.)

Figure 5.2 Mandatory therapy

Maintenance therapy

e Begin after clearance of primary lesions

e Sunscreen

e Fluocinolone-based TCC (maximum 6 months, then taper off over the
next 6 months)

e Switch to a non-HQ topical agent

e Camouflage cosmetics (optional)

Figure 5.3 Maintenance therapy



Table 5.1 Summary of studies using hydroguinone as monotherapy

TREATMENT

STUDY ADVERSE
REFERENCE N TREATMENT DURATION, | ASSESSMENT RESULTS

TYPE EFFECTS

FOLLOW UP
Farshi, O,R 29 Middle 4% HQ vs 20% AA 2m, MASI AA significantly More A/E seen
2011® eastern pts BID No F/U better than HQ with HQ than
AA
Navarrete- R, DB, SF | 27 pts 4% HQ vs 4% 8w MASI, HQ was better than | HQ: 29%
Solis, et al., Niacinamide Chromameter, Niacinamide in Niacinamide:
2011 PGA, decreasing 8%
photography, inflammation and
histology, solar elastosis
Monteiro, et O, NR 60 Indian pts | 4% HQ vs 0.75% KA | 3m, MASI HQ cream better HQ: Erythema,
al., 2013V +2.5% Vit. C No F/U than KA mild burning
Both groups: SC SPF (6.7%)
15 daily KA: Erythema
(3.3%)
Mendoza, et R, DB, 45 FST IV pts | 4% HQ vs 3% Rumex | 8w, MASI, Rumex occidentalis -
al., 2014® Placebo- Epidermal occidentalis No F/U Mexameter was better than HQ
controlled | and mixed
melasma
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Table 5.1 Summary of studies using hydroguinone as monotherapy (cont.)

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Adalatkhah R, DB 74 pts 4% HQ vs 1% 16w, MASI, Mexameter results -
and Sadeghi- Flutamide No F/U Mexameter were equivalent in
Bazarghani, both groups but
20152 MASI scores and

patient satisfaction
was better in the
Flutamide group
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Table 5.2 Summary of studies using hydroguinone in combination with other agents

application in clear
to near clear
patient; and daily
treatment in those
patients who did
not attain clear
state

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Grimes, et al., O, Cohort | 70 pts TCC (4% HQ 12wks initial MASI, Statistically Telangiectasia
2010™% (52 pts +0.05% RA + therapy, f/b Mexameter significant was increased in
completed | 0.01% FA) 12wks improvement seen | the group
study) Daily once at night | maintenance in all parameters | receiving
for first 12wks phase continuous
Next 12 weeks: therapy
Twice weekly 53% patients

reported one or
more of A/E
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Table 5.2 Summary of studies using hydroquinone in combination with other agents (cont.)

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Arellano, etal., |R, DB, 320 FST I11- Daily application of Daily Primary efficacy - | 78.8% subjects | 11.6% A/E
201249 SF,MC | IV pts (308 TCC (4% HQ + 8w f/b 6m median time to had no/mild 0.83%
completed 0.01% FA + 0.05% maintenance relapse based on melasma at discontinued
initial phase RA) f/b either of two GSS week 8 and treatment due
and 242 maintenance Secondary entered to AE
completed the [ regimens: twice efficacy variable - | maintenance M/C: Skin
maintenance | weekly vs tapering GSS, MASI, phase irritation and
phase) regimen — 3wks- 1st Subject’s 53% of patients | erythema
month, 2wks- assessment remained Atrophy and
2nd month, 1wk- 4th relapse-free in | telangiectasia
month) both groups minimal

Twice weekly
regime better
than tapering
regimen in
postponing
relapse in
severe melasma
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Table 5.2 Summary of studies using hydroquinone in combination with other agents (cont.)

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Gold, et al., MC, O 37 pts 4% HQ + 0.05% RA 24w, MASI, Melasma Statistically
2013@ (tretinoin) No F/U pigmentation significant
intensity improvement in
pigmentation
seen after 4"
week
Grimes, et al., 0 20 FST | 4% HQ +0.025% 12w MASI Statistically Erythema,
2013#" 11-VI | tretinoin significant peeling, stinging
pts improvement (15%)
seen after 4"
week
Gong, et al., R, DB 233 TCC (4% HQ +0.05% | 8w TCC was much
2015"9) RA +0.01% FA) vs No F/U better than
placebo placebo
Rendon and SB 39 FST | 4% HQ +0.02% 24w MASI Statistically Severe cutaneous
Dryer, 2016%® [11-VI | tretinoin significant intolerability
pts improvement in | (2.8%)
both objective
and subjective
parameters
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Table 5.3 Summary of studies using azelaic acid

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, | ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Farshi, 2011%) O,R 29 Middle | 4% HQ + SC 2m, MASI AA significantly More A/E
eastern pts | (15 pts) vs 20% No F/U better than HQ seen with HQ
AA + SC (14 pts) than AA
BID for 2m
Mazurek, et al., Comparative | 60 females | 3 groups of 20 pts | 24w, Mexameter, All the groups using
2016%9 study pts each were givena | No F/U corneometer, 20% AA showed
combination reviscometer statistically
cream containing significant
20% AA to apply improvement in

pigmentation,
especially in the
first 3 months of
treatment.

The group that used
the combination
cream containing
20% AA, phytic
acid, mandelic acid,
4n-butyl-resorcinol
and ferrulic acid
was the most
effective in reducing
pigmentation at the
end of the study.

|a1ed eyse3

8 / UOISN|U0D



Table 5.4 Summary of studies using kojic acid

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Deo, et al., 2013®Y | SB,RCT |80 Indian |4 groups of 20 pts | 12w MASI Group B
pts each showed the best
A: 1% KA results
B: 1% KA + 2% HQ Efficacy:
C: 1% KA +0.1% B>D>A>C
BV
D: 1% KA + 2% HQ
+0.1% BV
Monteiro, et al., DB, RCT |60 Indian | 4% HQ vs 0.75% 3m, MASI HQ cream HQ: Erythema,
2013V pts KA +25% Vit. C | No F/U better than KA | mild burning
Both groups: SC (6.7%)

SPF 15 daily

KA: Erythema
(3.3%)
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Table 5.5 Summary of studies using newer agents

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, [ ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Lignin peroxidase: It is derived from a fungus: Phanerochaete chrysosporium — It oxidizes and breaks down melanin pigment
Mauricio, etal., | DB, SF, RCT |51 Asian pts LP vs 2% HQ 31d Melanin index, Noticeable Minimal
20117 cream/placebo on either dermatologist improvement
side of the face scoring from 7d
onwards; LP
cream
significantly
better than HQ
Draelos, NR, SF, 60 females with | LP vs HQ/placebo 12w Dermospectro- LP and HQ Minimal
2015118 Cohort facial photometer, showed similar
dyspigmentation MASI improvement in

(including
melasma)

skin lightening;
LP was better
than placebo in
improving
pigmentation;
LP improved
the skin texture
and roughness
much more
compared to HQ
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Table 5.5 Summary of studies using newer agents (cont.)

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Orchid extracts: They contain flavonoids which act through their antioxidant effect
Tadokoro, et O, SF 48 Japanese | Plant extracts 8w Mexameter, Statistically Minimal
al., 2010¢ female pts containing orchid melann index significant
extract vs 3% vit. improvement seen
C derivative with plant extracts
(similar to vit. C)
Octadienedioic acid: It is structurally similar to AA. It stimulates PPARs and interferes with the synthesis of tyrosinase mMRNA
Wiechers, et al., | Comparative |21 Chinese [ 1% ODA vs 2% 8w, - Mild-moderate Minimal
201740 pts Arbutin were F/U — 4w improvement in
applied on either pigmentation
forearm
Methimazole: It is an oral anti-thyroid drug that inhibits peroxidase enzyme
Malek, et al., Case report |2 HQ- 5% Methimazole |[8w - Significant Minimal
2013119 resistant improvement
melasma pts
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Table 5.5 Summary of studies using newer agents (cont.)

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Rucinol: 4N-butyl-resorcinol, inhibits tyrosinase enzyme and TRP-1
Huh, et al., DB, SF, 23 pts 0.1% liposome- 8w Mexameter Statistically None
201064 RCT encapsulated rucinol significant
vs vehicle improvement seen
with liposome-
encapsulated
rucinol
Licorice extract: Glycyrrhiza glabra, glabridin. It inhibits tyrosinase enzyme and also has anti-inflammatory properties
Costa, et al., Mono- 56 pts 7% Emblica, licorice | 60d Medical and Moderate Burning and
20107 blind, RCT and belides BID vs self-evaluation improvement in increase in the
2% HQ hs (28 pts in pigmentation. number of

each group)

Similar results in
both the groups

previous acne
lesions in 2 pts,
but less A/E
seen in HQ

group
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Table 5.6 Summary of studies using topical tranexamic acid

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Kanechorn Na R, DB, SF |23 pts 5% TXA gel vs 12w MASI, Ml score Both MASI and M1 | Significant
Ayuthaya, et al., vehicle BID scores were erythema was
201247 significantly seen in TXA
reduced from group
baseline but were
not statistically
significantly low
compared to the
control group
Ebrahimi, etal., [R, DB, SF |50 pts 3% TXA solution | 12w MASI Both the groups
201440 vs 3% HQ + showed a significant
0.01% reduction in the
dexamethasone MASI scores but
BID there was no

difference between
the groups
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Table 5.6 Summary of studies using topical tranexamic acid (cont.)

REFERENCE

STUDY
TYPE

TREATMENT

TREATMENT
DURATION,
FOLLOW UP

ASSESSMENT

RESULTS

ADVERSE
EFFECTS

Banihashemi, et
al., 2015“)

SF

30 pts

5% liposomal TXA
vs 4% HQ BID

12w

MASI

Both the groups
showed statistically
significant
reduction in the
mean MASI scores
compared to the
baseline but there
was no statistically
significant
difference in the
results of both the
groups

Kim, et al.,
2016“9)

23 pts

2% TXA on whole
face BID

12w

MmMASI,
chromameter

Statistically
significant reduction
in MMASI scores
seen in 22 out of 23
pts at the end of the
study
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Table 5.7 Summary of studies using oral tranexamic acid

improvement, 4.1%
- Poor improvement
and 9.5% pts
showed relapse at
6m F/U

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Karn, et al., RCT 260 Nepalese | Group A: Oral 3m MASI Statistically
20124V pts (130 pts | TXA 250mg BID + significant
in each topical HQ improvement in
group) Group B: topical HQ mean MASI scores
at 8 and 12w in
group A
Wu, et al., O, NR, 74 Chinese Oral TXA 250mg 6m PGA, self- 10.8% - Excellent Gl discomfort
2012¢% uc female pts BID F/U: 6m assessment improvement, 54% - | (5.4%),
Good improvement, | hypomenorrhea
31.1% - Fair (8.1%)
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Table 5.7 Summary of studies using oral tranexamic acid (cont.)

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Na, et al., O, NR, UC | 25 Korean | Oral TXA 250mg | 8w Mexameter, HPE MI and erythema
201342 female pts | TID and IHC (CD 31 index showed
Ab, anti-tryptase Ab) | statistically
significant decrease
HPE: Significant
reduction in
epidermal
pigmentation, blood
vessel number and
mast cell counts
Li, et al., 0O, NR, UC | 35 Chinese | Oral TXA 250mg | 16w 5-point scoring Statistically Gl (12.5%),
201442V pts TID system significant menstrual
(32 improvement seen [ abnormalities
completed in 100% of pts at the | (2 pts) and
the study) end of the study drowsiness
(pY)
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Table 5.7 Summary of studies using oral tranexamic acid (cont.)

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Aamir and CS 65 pts [ Oral TXA250mg [ 6m Clinical and 23% showed
Naseem, 201422 BID F/U: 6m photographic excellent
assessment improvement, 63%
showed good
improvement, 12%
showed fair
improvement, 1.5%
poor results and
12.3% showed
relapse
Padi and Pradhan, | O, RCT 40 Group A: Topical 8w MASI Group A showed
20150 Indian | TCC only F/U: 6m statistically
pts Group B: Oral TXA significant
(20pts | 250mg + topical improvement
ineach [ TCC compared to group B
group) Improvement was
maintained at
6 months F/U
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Table 5.7 Summary of studies using oral tranexamic acid (cont.)

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Lee, etal., Retrospective | 561 Asian | Oral TXA 4m 89.7% improved 7.1% showed
20162 analysis pts 10% not improved AJE
27.2% showed
relapse
Tan, etal., Retrospective | 25 pts with | Oral TXA 250mg | Mean: 3.7 +/— MASI, PGA 69% mean
2016"% analysis melasma, | BID + preexisting | 0.33m improvement at 3m
refractory | topical treatment | F/U: 6m 72% showed relapse
to topical (not specified) of melasma at 2m
agents after stopping oral
TXA, despite
continuance of topical
treatment
Kumari and R, O 40 pts 20-35% GA vs 6m Both the sides showed
Thappa 201077 10-20% TCA improvement
(about 75%)
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Table 5.7 Summary of studies using oral tranexamic acid (cont.)

serial peels g2w
with amino fruit
acid

and 6m seen in both
the groups, but there
was no difference in
results amongst the
two groups

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
lknur, et al., R,SB,SF |24 pts |12 serial peelsg2w [6m MASI Significant reduction | Amino acid
20102 with GA vs 12 is MASI scoresat 3 | fruit group

showed much
lesser A/E and
was more
tolerable
compared to
GA group
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Table 5.8 Summary of studies using chemical peels

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Kodali, et al., RCT, SF, 20pts 4 serial peels with | 8w Narrowband Significant reduction -
2010®2 Prospective | (18 Latin | 20-30% SA on one reflectance in pigmentation see on
American side of the face vs spectrophotometry | both sides of the face,
female pts | topical 4% HQ but there was no
of FST IV | BID on both sides difference in results
completed | of the face between both the
the study) groups
Godse and 20 Indian Serial GA peels + Significant -
Sakhia, 2011V pts TCC + Sunscreen improvement was
seen in over 50%
of the patients
Faghihi, et al., RCT, DB, 63 pts 70% GA peelon | 8w MASI No significant 1% RA peel
201178 SF one side of the No F/U difference in was more
face vs 1% RA pigmentation was tolerable
peel on the other seen amongst the two | compared to
side of the face, groups 70% GA peel,
4 sessions g2w according to
the patients’
reports
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Table 5.8 Summary of studies using chemical peels (cont.)

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Mahajan, et RCT, DB 40 Indian pts | Topical TCC (2% | 12w MASI, digital There was a -
al., 2011® (38 pts HQ, 0.05% F/U: 12w photography, VAS | significant reduction
completed tretinoin, 0.01% in MASI scores in
the study) fluocinolone both the groups but
acetonide) vs GA no difference was
peel + topical 20% noticed amongst the
AA two groups
Puri, 2012 NR, 30 Indian 15% TCA peel vs | 15w MASI Both the groups TCA group
Comparative | pts with 35% GA peel g3w showed equal showed more
epidermal improvement in local side
melasma pigmentation effects
compared to
the GA group
Sobhi and O, SF 14 pts 70% GA vs 6 sessions Vitamin C group -
Sobhi, nanosome showed much better
201214%9) vitamin C improvement

compared to GA
group
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Table 5.9 Summary of studies using laser and light therapies

ablative 1550nm FLT
vs once daily
application of TCC
(5% HQ, 0.05%
tretinoin, 0.1%
triamcinolone
acetonide) daily

F/U period: Twice
weekly application

of TCC

luminance value

pigmentation, TCC
group showed no
change in
pigmentation

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Wattanakrai, et | R, SF 22 pts | 1064nm QS Nd:YAG | 5w mMMASI 92.5% improvement | Mottled
al., 20100 laser on one side of | F/U: 12w was seen in the hypopigmentation
the face qlw for 5 relative lightness and rebound
weeks vs 2% HQ index and 75.9% hyperpigmentation.
applied daily to the improvement in the | All pts showed
other side of the face. MMASI scores in relapse on F/U visit
Both groups used a the laser group vs
sunscreen with SPF 19.5% and 24%
60 daily. improvement
respectively, in the
HQ group
Wind, et al., R, OB, 29 pts | Treatment period: 4-5 | 15w PGA, PhGA, FLT group showed | FLT group showed
201000 SF sessions of non- melanin index, | worsening of significant A/E like

burning, stinging,
erythema, and PIH
in 31% of the pts
after 2 or more laser
sessions
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Table 5.9 Summary of studies using laser and light therapies (cont.)

IPL sessions at 2,
6w vs topical
placebo cream on
the other side of the
face + IPL sessions
at 2, 6w

or near-complete
resolution in 57%
of pts vs only 23%
in placebo cream

group

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Kroon, et al., R, OB, 22 pts | 4 sessions of non- 8w PhGA Both the groups Relapse of melasma
2011009 SF ablative 1550nm showed in both groups at 6m
FLT g2w vs once improvement in was seen
daily application of PhGA at 3w but
TCC (5% HQ, 0.05% there was no
tretinoin, 0.1% difference amongst
triamcinolone the two groups.
acetonide) Patient satisfaction
was better in the
FLT group
Goldman, et R, SF 56 pts | Topical TCC onone | 10w IGA TCC + IPL group
al., 20119 side of the face + showed complete
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Table 5.9 Summary of studies using laser and light therapies (cont.)

of the face

MMASI scores vs an
improvement of only
22% and 16.7%
respectively in the
laser alone group

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, | ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Passeron, etal., |R, SB, SF |18 pts | Once daily application MASI Statistically 3 ptsin the PDL
2011497 of topical TCC (4% significant decrease | group showed PIH
HQ, 0.05% tretinoin, in the MASI scores
0.01% fluocinolone was seen in the TCC
acetonide) on both + PDL group at the
sides of the face for 1m end of the study and
and then 2-3 sessions on long-term F/U
of PDL on one side of visit as compared to
the face q3w the TCC only group
Sunscreen with SPF
atleast 50 used daily
Park, et al., R, OB, 16 pts | 6 sessions of 1064nm | 6w Mexameter, Laser + GA group Transient burning
2011 SF QS Nd:YAG laser on | F/U: 5m mMASI, showed an average | and mild erythema
entire face q1-2w + 3 physician and of 32.6% and 37.4%
sessions of 30% GA patient improvement in the
peel g2w on one side assessment mexameter and
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Table 5.9 Summary of studies using laser and light therapies (cont.)

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, | ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Hong, et al., R, SF 18 pts | One session of 1550nm | 12w MASI, patient Both the groups High recurrence rate
2012427 FLT on one side of the assessment showed significant | seen at 12w
face vs 5% TCA peel improvement in
on the other side of the pigmentation at 4w
face F/U but there was
no statistically
significant
difference amongst
both the groups
Kar, et al., R 60 pts | Group A: weekly Low | 12w MASI Group A showed the | All groups showed
201209 fluence QS Nd:YAG | F/U: 12w greatest statistically | an increase in MASI
sessions significant scores at F/U visit.

Group B: GA peel g2w
Group C: High fluence

QS Nd: YAG g2w

improvement in
pigmentation as
compared to group B
and C

Group C showed
most A/E like
mottled
hypopigmentation.
Group A showed
least AJE
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Table 5.9 Summary of studies using laser and light therapies (cont.)

glm

Fluence: 1.6 J/cm?
Spot size: 5-6mm
No. of passes: 2

in improvement

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Figueiredoand |R, SB, 62 pts IPL+ TCCvs TCC [F/U:6,12m MASI The combination IPL group
Trancoso, oL alone group showed a 49.4% | showed PIH and
2012010 and 44.9% decrease in | crusting (which
MASI scroes at 6 and | resolved in 2w
12 months, post treatment)
respectively
TCC alone group
showed no decrease in
MASI scores at 6m
F/U
Alsaad, et al., RCT, 10 3 sessions of 5ns F/U: 6m MASI, Neither of the groups | 50ns group
2014V SF Saudi QS Nd:YAG vs 3 spectrophotometer | showed any experienced
Arabian | session of 50ns QS statistically lesser pain as
pts Nd:YAG, both at significant difference | compared to the

5ns group
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Table 5.9 Summary of studies using laser and light therapies (cont.)

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Moubasher, et RCT 65 Egyptian | Group A (epidermal | 8 sessions of TCA | MASI Only group B 532nm QS
al., 2014 pts melasma): 20% TCA | peel g2w showed statistically | Nd:YAG group
peel 6 sessions of laser significant reduction | showed a high
Group B (epidermal, |qglm in MASI scores incidence rate
dermal and mixed): F/U: 3m (64.7%) of PIH

25% TCA peel
Group C (dermal and
mixed): 30% TCA
peel

Group D: Epidermal
-532nm QS
Nd:YAG, 0.8 Jicm?,
4-6mm spot size;
Dermal — 1064nm
QS Nd:YAG, 3-3.8
Jlcm?, 4-6mm spot
size
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Table 5.9 Summary of studies using laser and light therapies (cont.)

density

Vs Low fluence QS
Nd:YAG laser,

1.5-2 J/cm?, 7mm spot
size, 5 passes

significantly lower
melanin index (15.09
+ 13.39) and mMASI
scores (8.15 + 6.53)
as compared to the
QS Nd:YAG laser
group (5.97 = 7.66
and 2.3 £ 3.73,
respectively)

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, [ ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Fabi, et al., RCT, 20 pts Low fluence QS 6 sessions glw [ mMMASI QS Nd:YAG laser No significant
2014 DB, SF Nd:YAG 1-2 Jicm? | F/U: 6m group showed a better | A/E noted
8mm spot size, 1-8 improvement (27%)
passes in pigmentation vs QS
Vs Alexandrite laser
Low fluence QS group (19%), but
Alexandrite (755nm), neither groups’ results
1.2 J/cm?, 8mm spot were statistically
size, 1-2 passes significant
Jalaly, et al., RCT, 40 pts Low power fractional |5 sessions g3w [ mMMASI, Fractional CO, laser
201412 DB, SF CO; laser, 1W, 0.7 F/U: 2m melanin index | side showed a
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Table 5.9 Summary of studies using laser and light therapies (cont.)

2 Jlcm?, 6mm spot size,
4-6 passes + IPL 13-15
Jlem?, 2 passes

Vs

IPL only

significant
improvement in
MASI scores as
compared to the IPL
only group

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, [ ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Sim, etal., NR 50 Korean | Low fluence 1064nm 15 sessions glw | Patient and Patient and
20147 female pts [ QS Nd:YAG laser, 2.8 investigators investigators global
Jlcm?, 8mm spot size global evaluation showed
evaluation, janus | good improvement
imaging system | overall;
Janus imaging system
showed significant
reduction in
pigmentation
Yun, etal., RCT, DB | 24 Korean | Low fluence 1064nm 6 sessions g2w MASI The combination
201511%9) pts QS Nd:YAG laser, 1.5- | F/U: 2m group showed a
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Table 5.9 Summary of studies using laser and light therapies (cont.)

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, [ASSESSMENT [ RESULTS
TYPE EFFECTS
FOLLOW UP
Vachiramon, et | RCT, SF 18 Thai Low fluence 1064nm 5 sessions glw | mMMASI The Combination
al., 20152 pts QS Nd:YAG laser, F/U: 3m combination treatment group
2.6-2.8 J/cm?, 6mm spot treatment group | showed higher
size, 3 passes, gqlw on showed fast recurrence rates.
both sides of the face improvement in | 1 patient
Vs pigmentation developed guttate
Low fluence QS hypomelanosis on
Nd:YAG + IPL (555- both sides of the
950nm filter), 6.8-8 face
Jlcm?, double pulse,
2.5-3ms pulse duration,
biweekly on one side
of the face
Choi, et al., Retrospective | Korean pts Monotherapy: Low 10 sessions MMASI The The combination
20152 analysis (177- fluence QS Nd:YAG, |qlw combination therapy group
monotherapy | 2.5-3 J/cm? 6mm spot | F/U: 6m therapy group | showed
183-dual- size showed significantly lesser
mode Vs significantly AJE likes mottled
therapy) Dual toning: QS lower mMMASI | hypopigmentation
Nd:YAG, 2.1-2.5 J/cm?, scores as and rebound
6mm spot size; + Long compared to hyperpigmentation
pulse Nd:YAG, 15-17 monotherapy
Jlcm?, 7mm spot size group
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Table 5.9 Summary of studies using laser and light therapies (cont.)

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, | ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Kim, et al., NR 22 Korean | Photoacoustic twin pulse | 5 sessions g2w | MASI, Statistically
2016“ female pts | mode of low fluence F/IU: 2w chromameter significant
1064nm QS Nd:YAG improvement
laser, 2.5 J/cm?, 7mm seen at the end
spot size, 5-7 passes of the study
Hofbauer NR 20 Brazilian | Low fluence QS 10 sessions glw | mMASI, HPE 21-75% decrease | 81% of the pts
Parra, et al., pts Nd:YAG laser, 0.8-1.6 F/U: 6m in mMMASI scores | showed relapse in
2016®7 Jlem?, 8mm spot size, 1-3 was seen atthe | melasma at 6m F/U
passes end of the study
Choi, et al., Prospective, | 38 Korean Picosecond laser with 5 sessions 1w | Relative Picosecond laser | No significant A/E
2017 R, SF female pts dual-wavelengths (1064 lightness index, | and 2% HQ had
and 595 nm) in MMASI, patient | superior efficacy
combination with daily satisfaction to 2% HQ alone

topical 2% HQ cream
application for 7 weeks
Vs

2% HQ cream alone
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Table 5.9 Summary of studies using laser and light therapies (cont.)

duration: 450 ps, 4%
coverage/pass, 2-3
passes, endpoint: mild
erythema, 400-1000
shots, rate: 4 Hz) +
topical 4% HQ daily
Vs

Topical 4% HQ

(352+1.4and
4.18 +2.03,
respectively).
However, there
was no significant
difference
amongst the two
groups in the
other parameters
of evaluation

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, | ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Chalermchai, | Prospective, | 30 Thai Fractional picosecond 3 sessions g4w | MMASI, Significant Mild skin
etal., 2018 R, AB, SF | female pts | (1064nm) laser (resolve mexameter, reduction in desguamation and
fractional mode, 100 melanin index, mMASI scores on | mild transient
dots in 6x6 mm participant the laser treated erythema
diameter, fluence: 1.3- satisfaction, side as compared
1.5 mJ/microbeam, pulse DLQI to the control side
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Table 5.9 Summary of studies using laser and light therapies (cont.)

TREATMENT
STUDY ADVERSE
REFERENCE N TREATMENT DURATION, ASSESSMENT RESULTS
TYPE EFFECTS
FOLLOW UP
Lee, etal., 2018 | Comparative, | 12 Asian | Picosecond 755 nm 4 sessions g1m Visual analogue | The picosecond No significant
SF pts, FST alexandrite laser (0.88- | F/U:3m score, patient’s laser group AJ/E
HI-1V, 1.18 Jicm? fluence) on self-assessment showed a faster
dermal or | one side of the face and and better
mixed type | QS Nd:YAG laser clearance of
melasma | (2 J/em? fluence and pigmentation

8mm spot size initially,
followed by 3.5 J/cm?
fluence and 6mm spot
size and lastly, 3.2
Jlem?, 4mm spot size)
on the other side of face
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Table 5.10 Level and quality of evidence of monotherapeutic agents

TREATMENT LEVEL QUALITY
2% HQ [-ii C
4% HQ | B
0.1% RA (Tretinoin) I B
0.05% RA | C
0.05% isotretinoin I-ii C
20% Azelaic acid I B
Adapalene - B
Vitamin C I C
Oral TXA Il C
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Table 5.11 Level and quality of evidence of dual-therapy

TREATMENT LEVEL QUALITY
3% HQ + 0.1% RA 1 C

4% HQ + 5% GA 11-ii B

4% KA + 5% GA 11-ii B

29% HQ + 10% GA 1-ii C

4% HQ + 10% GA | B
20% AA + 0.05% RA 1 C
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Table 5.12 Level and quality of evidence of triple combination therapy

TREATMENT LEVEL QUALITY

2% HQ + 0.05% RA + 0.01% Fluocinolone acetonide I A

2% HQ + 0.05% RA + 0.01% Dexamethasone Il C

5% HQ + 0.1% RA + 1% hydrocortisone Il C

2% KA + 2% HQ + 10% GA I-ii C

Table 5.13 Level and quality of evidence of chemical peels

TREATMENT LEVEL QUALITY

10-50% GA H-ii C

20-30% GA + 4% HQ

70% GA

20-70% GA + 2% HQ + 10% TCA

10-20% TCA

20-30% SA

20-70% GA + 20% AA
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Table 5.14 Level and quality of evidence of laser and light therapies

TREATMENT LEVEL QUALITY
Q-switched ruby v C
Pulsed CO, laser + Q-switched alexandrite \v} C
Q-switched Nd:YAG I C
Q-switched Nd:YAG + IPL 1 C
Low power fractional CO, I C
Non-ablative fractional laser (1550nm) 1 C
Q-switched alexandrite vV C
Picosecond laser I C
Erbium:YAG Il C
Dermabrasion I-ii C
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