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INTRODUCTION
Melasma is a common, acquired disorder of hyperpigmentation 
presenting as symmetric, brownish-to-grey macules predominantly on 
sun-exposed facial areas. It affects up to 30% of Indian women 
between the ages of 40 and 65 years, with an estimated global 
prevalence ranging from 1% in unselected populations to 50% in high-
risk groups such as pregnant women [1,2]. Despite its benign clinical 
course, melasma exerts a considerable negative impact on health-
related quality of life through psychosocial distress, social withdrawal, 
and diminished self-esteem [3,4]. The condition predominantly affects 
women, with a female-to-male ratio of approximately 9:1, and is more 
prevalent in individuals with darker Fitzpatrick skin phototypes 
(IV–VI) [5,6].

The pathogenesis is multifactorial, involving interactions among 
ultraviolet (UV) radiation, hormonal inuences, genetic 
predisposition, dermal vascularity, and inammatory mediators [7,8]. 
Elevated expression of stem cell factor (SCF) and its receptor c-kit in 
the dermis of melasma-affected skin highlights the key paracrine role 
of the dermis in driving epidermal hyperpigmentation [9]. Hormonal 
inuences further promote melanocyte activation, explaining the 
strong association with pregnancy and oral contraceptive use [10]. 
Histologically, the mixed subtype is the most prevalent variant in 
South Asian populations [11].

Kligman formula (KF)—originally described as a combination of 
hydroquinone, a retinoid, and a corticosteroid—remains a benchmark 
prescription for moderate-to-severe melasma [12]. The triple 
combination mechanism offers synergistic depigmentation; however, 
prolonged use is limited by erythema, irritation, post-inammatory 
hyperpigmentation (PIH), and steroid-related cutaneous atrophy 
[13,14]. Strict photoprotection with broad-spectrum sunscreen forms 
the cornerstone of any management protocol [15]. Oral tranexamic 
acid (TXA) has gained recognition as a systemic option, suppressing 
melanogenesis by inhibiting the plasminogen–plasmin system and 
attenuating dermal vascularity through VEGF downregulation [16-
18]. At a dose of 250 mg twice daily, it has demonstrated an acceptable 
safety prole [19,20]. Head-to-head comparative data evaluating oral 
TXA against KF as monotherapy in Indian patients remain limited; 
hence, this study was undertaken [21,22].

Materials and Methods
This prospective, interventional, two-arm comparative clinical study 
was conducted over 24 months at the Department of Dermatology, 
Venereology and Leprosy, Dr. KNS Memorial Institute of Medical 
Sciences, Barabanki, Uttar Pradesh, India. The study received 
institutional ethics committee approval, and written informed consent 
was obtained from all participants [23,24].

Adult female patients aged 18–45 years with a clinical diagnosis of 
moderate-to-severe melasma (MASI score ≥12) were eligible. 
Exclusion criteria included hypersensitivity, recent melasma 
treatment, anticoagulant therapy, thromboembolic history, oral 
contraceptive use, systemic illness, or pregnancy [25,26].

Forty patients were enrolled and randomly allocated into two groups of 
20 each. Group A received KF (hydroquinone 2%, tretinoin 0.025%, 

uocinolone acetonide 0.01% cream) applied nightly along with a 
daytime broad-spectrum sunscreen (SPF ≥50). Group B received oral 
TXA 250 mg twice daily in addition to identical photoprotective 
measures. Follow-up evaluations were performed weekly for 12 weeks 
[27,28].

The primary outcome was absolute change in MASI score from 
baseline to week 12. Secondary outcomes included incidence of 
adverse effects, patient self-reported tolerability, and overall 
satisfaction [29,30]. Data analysis was performed using SPSS version 
27.0. Continuous variables were compared using independent samples 
t-tests, categorical variables via chi-square tests, and within-group 
temporal changes via repeated-measures ANOVA. Statistical 
signicance was set at p < 0.05 [31,32].

RESULTS
All 40 enrolled patients completed the 12-week study framework. 
Baseline demographic and clinical characteristics were highly 
comparable between both arms (Table 1). Mixed-type melasma was 
the most prevalent variant across the entire cohort (45% in each group).

Both treatment groups demonstrated statistically signicant within-
group reductions in MASI scores over 12 weeks (Group A: F = 62.48, p 
< 0.0001; Group B: F = 31.92, p < 0.0001). Intergroup comparisons 
revealed that Group A (KF) achieved signicantly lower MASI scores 
at week 8 and week 12 compared to Group B (Table 2).

Regarding clinical response, 20% of Group A achieved >75% 
improvement in MASI score compared with 5% in Group B. The 
overall incidence of adverse effects was signicantly higher in Group 
A than Group B (40% vs. 15%; p = 0.0036), though Group A 
experienced purely local cutaneous reactions while Group B 
experienced mild systemic symptoms (Table 3).
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Parameter Group A – KF 
(n=20)

Group B – 
Oral TXA 
(n=20)

p-
value

Mean age (years) 31.87 ± 6.22 32.14 ± 6.57 0.954
Mean melasma 
duration (years)

2.14 ± 1.21 2.35 ± 1.32 0.612

Married, n (%) 16 (80%) 17 (85%) 0.678
Outdoor 
occupation, n (%)

9 (45%) 10 (50%) 0.317

Melasma type – 
Mixed, n (%)

9 (45%) 9 (45%) 0.910

Melasma type – 
Epidermal, n (%)

7 (35%) 6 (30%) -

Melasma type – 
Dermal, n (%)

4 (20%) 5 (25%) -

Visit Group A – KF 
(mean ± SD)

Group B – 
Oral TXA 
(mean ± SD)

p-value 
(intergroup)

Baseline 18.42 ± 3.21 18.67 ± 3.10 0.801
Week 4 14.36 ± 2.98 15.89 ± 2.87 0.106
Week 8 10.72 ± 2.55 13.12 ± 2.76 0.007*
Week 12 7.85 ± 2.40 10.92 ± 2.85 0.0001*

Adverse 
Effect

Group A – KF, n 
(%)

Group B – Oral 
TXA, n (%)

p-
value
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Figure 1: Group A Pre And Post pictures of patient who received 
KF (hydroquinone 2%, tretinoin 0.025%, fluocinolone acetonide 
0.01% cream) applied nightly along with a daytime broad-
spectrum sunscreen (SPF ≥50)

Figure 2: Group B pre and post pictures of patient who received 
oral TXA 250 mg twice daily in addition to identical 
photoprotective measures

DISCUSSION
This prospective comparative study evaluated oral TXA versus KF in 
40 Indian women with moderate-to-severe melasma over 12 weeks. 
The principal nding is that both modalities produced signicant and 
clinically relevant reductions in MASI scores; however, KF achieved 
statistically superior pigmentation clearance at weeks 8 and 12 [23,24]. 
The superior short-term efcacy of KF can be attributed to the 
synergistic action of its components: hydroquinone inhibits tyrosinase, 
tretinoin accelerates epidermal turnover, and the corticosteroid 
suppresses UV-induced prostaglandin-mediated inammation 
[13,14].

Our ndings align with Sahu et al. (2020), who reported greater 
absolute MASI reduction with a modied Kligman regimen compared 
with oral and topical TXA [23]. However, they contrast with 
Prathyoosha et al. (2024), who found higher MASI reduction for oral 
TXA over KF at 12 weeks [24]. Differences in specic formulations, 
study criteria, and patient baseline ranges may account for these 
variations. Importantly, oral TXA has been shown to offer valid 
therapeutic efcacy with high tolerability across diverse clinical 
settings [25,26].

The qualitative differences in safety proles are critical. KF was tied 
strictly to local cutaneous reactions, whereas oral TXA induced mild 
systemic events (GI discomfort and menstrual irregularity), with zero 
thromboembolic incidents recorded [20,28]. Study limitations include 
a small sample size (n=40), a single-center design, a short 12-week 
follow-up window omitting long-term relapse monitoring, and the lack 
of standardized objective photography [29,30].

CONCLUSION
Both oral tranexamic acid and Kligman formula achieve clinically and 

statistically signicant improvements in moderate-to-severe melasma 
over 12 weeks. Kligman formula demonstrates superior short-term 
efcacy in reducing MASI scores but carries a higher burden of local 
cutaneous reactions. Oral TXA represents a well-tolerated, effective 
systemic alternative with a distinct safety prole, making it 
particularly suitable for patients in whom prolonged topical 
corticosteroid exposure is undesirable.
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Erythema 3 (15%) 0 (0%) -
Burning / irritation 3 (15%) 0 (0%) -
Post-inammatory 
hyperpigmentation

2 (10%) 0 (0%) -
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symptoms
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Overall adverse 
effects
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