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Abstract 

Melasma is a commonly acquired hyper-melanotic condition characterized by brown to grey colored irregular macules 

and patches on sun-exposed surfaces of the skin, most commonly on the malar prominence and forehead. It is most 

common in females, generally of childbearing age, and especially prominent in darker skinned individuals, particularly 

those of Asian descent. Chronic ultraviolet (UV) light exposure, genetic factors and reproductive hormones are generally 

accepted to be contributing factors to this process, however the exact pathogenesis has not been fully elucidated. 

The current gold standard in melasma treatment is lightening cream containing hydroquinone (HQ). Tretinoin can be 

added to increase efficacy, and the combination of both agents plus a topical corticosteroid is the most effective regimen 

currently available. Overuse can lead to fixed erythema and telangiectasias, acneiform eruptions and hypertrichosis. 

Other treatment options with minimal to moderate efficacy include methimazole, azelaic acid, kojic acid, vitamin C, and 

arbutin. 

Some studies indicate that mequinol (4-hydroxyanisole; 4-HA) 2% may actually be a more effective depigmentation agent 

than hydroquinone 3%, and it’s use in combination with tretinoin 0.01% has shown efficacy in treating solar lentigines, 

with decreased incidence of skin irritation in swine models, but there is currently insufficient evidence to support this 

finding in human subjects.  

Various procedures such as peels and laser or light-based treatments have been proposed as effective treatments, but 

with mixed results in published clinical studies. These treatments also carry a risk of skin irritation and either hyper- or 

hypopigmentation or even scarring. We present a case of melasma that demonstrated marked improvement after a 

course of systemic isotretinoin targeting acne. 
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Abbreviations: HQ: Hydroquinone; UV: Chronic 
ultraviolet; ECM: Extracellular Matrix; MMPs: 
Metalloproteinases; VEGF: Vascular Endothelial Growth 
Factor; FGF-2: Fibroblast Growth Factor-2; TGF-β: 
Transforming Growth Factor Beta; TCC: Triple 
Combination Cream; PIH: Post-Inflammatory 
Hyperpigmentation; TA: Tranexamic Acid; bFGF: Basic 
Fibroblast Growth Factor. 
 

Case Report 

A 43-year-old Caucasian woman presented to a new 
dermatology clinic for evaluation and treatment of acne 
affecting her back and chest. It had been present for 
approximately five years, and was typically worse to the 
back and chest during menstruation. Though previous 
medical records were unavailable for review, the patient 
reported trying many different topical and oral 
medications in the past, with some response to oral 
contraceptives. She stopped the contraceptives, however, 
because she developed melasma that was cosmetically 
troubling to her. She tried spironolactone but did not find 
it helpful for her acne. She reported no significant 
improvement with oral antibiotics or prescription acne 
washes. Upon establishing care in this new office, she did 
an additional trial in Nov 2016 of systemic doxycycline 
combined with a 5% benzoyl peroxide wash and 0.1% 
tretinoin cream. Acne was unchanged after five months of 
treatment so topical 1% clindamycin phosphate lotion 
was added and tretinoin was changed to tazorac 1% gel. 
After 3 months with these therapies, her acne was again 
unchanged. After discussion of all treatment options, the 
decision was made to proceed with systemic isotretinoin 
treatment. 
 
For melasma, the patient reported prior treatment with 
triple combination therapy (fluocinolone acetonide 0.01% 
/ hydroquinone 4% / tretinoin 0.05%) without significant 
fading. She also tried several over the counter fading 
creams and at home chemical peels without significant or 
lasting improvement. At the time of presentation she was 
not currently treating her melasma but desired treatment 
due to the bothersome appearance. She was started on 
hydroquinone 4% twice daily plus tretinoin 0.1% cream 
once daily (for acne as well). Sun protection with a 
physical blocker was also recommended. After 5 months 
of treatment her melasma was slightly faded but still 
bothersome to her. At that time, tretinoin was changed to 
tazorac 0.1% gel to improve her acne and for simplicity 
this was also applied to her melasama. After 3 months on 
hydroquinone 4% and tazorac 0.1% her melasma was 
unchanged. At this time she was started on oral 
isotretinoin for her acne. When on isotretinoin, 

hydroquinone was continued. All other topical acne 
medications were discontinued. She completed a full 
course of oral isotretinoin, 150mg/kg dosed at 1mg/kg, 
with clearance of acne and a drastic improvement in her 
melasma as well. Figures 1 through 6 show the clinical 
response of this patient’s melasma to systemic 
isotretinoin treatment. 
 
Five months after completion of isotretinoin treatment, 
her acne has not recurred, nor has her melasma. She 
continues to use topical tretinoin 0.1% cream daily as well 
as 4% hydroquinone twice daily and is very pleased with 
her results. 
 

 

 

Figure 1: Before isotretinoin treatment, left face. 
 

 

 

Figure 2: After isotretinoin treatment, left face. 
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Figure 3: Before isotretinoin treatment, right face. 
 
 

 

Figure 4: After isotretinoin treatment, right face. 
 

 

 

Figure 5: Before isotretinoin treatment, frontal face. 

 

 

Figure 6: After isotretinoin treatment, frontal face. 
 
 

Discussion 

Melasma is a common and often cosmetically 
distressing condition disproportionately affecting women 
of childbearing age. It is often recurrent and or refractory 
to treatment, and current treatment options are limited. 

 
Investigations into the pathophysiology of melasma 

have demonstrated several key components that are 
targeted through current treatment modalities. Dermal 
Extracellular Matrix (ECM) abnormality, specifically solar 
elastosis, has been demonstrated with 83% presence in 
lesional skin compared to 29% in perilesional skin [1-3]. 
Histologically, the elastic fibers appeared thicker, highly 
curled, and more fragmented than those in unaffected 
skin [4]. This greater degree of solar elastosis indicates a 
crucial role of photo-aging in the development of melisma 
[5]. Basement membrane disruption through degradation 
of type IV collagen is another key feature, allowing for 
descent of melanocytes and melanin into the dermis and 
rendering melasma refractory to treatment and more 
likely to recur. Increased vascularization is an additional 
characteristic of skin affected by melasma, with studies 
showing a 68.75% increase in vascularization of melasma 
skin as compared to unaffected skin [6]. Finally, there is 
evidence of increased number of mast cells present in 
melasma skin, with one study utilizing 
immunohistochemical staining to show an average of 58 
mast cells per square millimeter of melasma skin, 
compared to 37 in unaffected skin [3]. Histamine release 
from dermal mast cells has been shown to be up-
regulated by ultraviolet irradiation, and histamine does 
play a role in melanogenesis as well [7,8]. Mast cells seem 
to play a particularly key role in the pathogenesis of 
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melasma as they contribute by four separate pathways. 
Histamine directly stimulates proliferation and migration 
of melanocytes [9]. Mast cell tryptases activate pro-matrix 
metalloproteinases (MMPs) which, as active MMPs, 
damage ECM proteins leading to solar elastosis and 
degrade type IV collagen, weakening the basement 
membrane [10,11]. Finally, mast cells induce vascular 
proliferation via secretion of angiogenic factors including 
vascular endothelial growth factor (VEGF), fibroblast 
growth factor-2 (FGF-2) and transforming growth factor 
beta (TGF-β) [12]. 

 
The above considerations are important when 

approaching treatment strategies for melasma. 
Hydroquinone (HQ), the gold standard melasma 
treatment at present, works via blocking conversion of 1-
3,4-dihydroxyphenylalanine to melanin via competitive 
inhibition of tyrosinase which is the rate limiting enzyme 
in melanogenesis. A triple combination cream (TCC) with 
4% HQ, 0.05% tretinoin and 0.01% fluocinolone 
acetonide is the most effective topical treatment available 
at present [13]. Steroids reduce inflammation as well as 
inhibit secretion of endothelin-1 and granulocyte 
macrophage colony-stimulating factor which are involved 
in UV-induced melanogenesis [14,15]. Concern over long-
term corticosteroid use and the telangiectasia and skin 
atrophy that can result from this treatment has prompted 
further investigation into non-steroidal treatment 
options. Some studies have demonstrated similar efficacy 
of microencapsulated hydroquinone 4% and retinol 
0.15% (retinol is converted to tretinoin in the skin) [16]. 

 
Topical retinoids have a well-established role in the 

treatment of melasma as well as other pigmentary 
disorders such as actinic lentigines and post-
inflammatory hyperpigmentation (PIH). They are most 
often used in triple combination therapy with 
hydroquinone and a corticosteroid as previously noted, 
though monotherapy with first generation non-aromatic 
retinoid (tretinoin) has also shown potential benefit. The 
underlying mechanism is thought to be related to 
accelerated epidermal turnover [16]. Tretinoin also 
inhibits UVB-induced tyrosinase and tyrosine-related 
protein 1 expression which inhibit melanin synthesis [17], 
and there is further evidence that retinoids decrease 
melanosome transfer [18]. A literature review of all 
published studies on the efficacy of retinoids in 
hyperpigmentation disorders found grade B evidence that 
40 weeks of topical tretinoin 0.1% may be effective to 
treat melasma and found insufficient evidence to support 
the use of topical isotretinoin 0.05% gel or adapalene 
0.1% alone for this condition [16]. 

 

While the mainstay of melasma treatment is topical, 
there is interest in and some evidence to support systemic 
therapies, particularly in severe and refractory cases. The 
most well studied and validated systemic treatment at 
present is tranexamic acid (TA), which inhibits plasmin, 
preventing conversion of extracellular matrix bound 
VEGF into its free forms [19]. It also suppresses 
neovascularization-induced basic fibroblast growth factor 
(bFGF) [20], and studies have shown a significant 
decrease in the lesional melanin index and erythema 
index after oral doses of 250mg three times daily for eight 
weeks [21]. Tranexamic acid has also been used as a 
topical and intra-lesional microinjection for skin 
lightening purposes [22]. As topical retinoids already 
have an established role in the treatment of melasma, 
perhaps systemic retinoids could follow a similar path 
and become a viable systemic treatment option for 
melasma and other pigmentary disorders. 

 
As retinoids have been most widely used in the 

treatment of acne, we see in related literature that topical 
retinoids work through normalization of keratinization 
within the follicle and anti-inflammatory actions. 
Similarly, systemic isotretinoin supports keratinocyte 
differentiation, helps normalize desquamation and 
reduces inflammation through suppression of pro-
inflammatory cytokines [23]. 

 
Isotretinoin (13-cis-retinoic acid) is metabolized in the 

body to at least five biologically important metabolites, 
one of which is tretinoin (all-trans-retinoic acid). It is the 
well-established most efficacious treatment currently 
available for acne. The most common and concerning 
documented side effects include over-drying and 
irritation of the skin and teratogenicity, respectively. 
These effects are dose dependent and can be mitigated by 
ensuring dual contraception in women and liberal use of 
moisturizers and lip balms during treatment [24]. 
 

Conclusion 

Melasma is a common hyper-pigmentary condition that is 
often persistent or relapsing and with limited satisfactory 
treatment options at present. While the mainstay of 
melasma treatment is currently topical therapy, there is 
increasing interest in systemic therapy options. This case 
demonstrates a possible role for systemic isotretinoin in 
the treatment of refractory cases of melasma, perhaps 
working synergistically with topical hydroquinone. Non-
steroidal treatments may show benefit over current gold 
standard triple creams by avoiding the common side 
effects of telangiectasia and skin atrophy seen with 
prolonged use. Further studies are needed to investigate 
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efficacy of systemic isotretinoin in melasma, and 
determine if effects may be long lasting as they are in the 
treatment of acne. 
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