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Case 
 
A 52-year-old female with breast cancer and osteopenia pre-
sented to endocrinology for evaluation of melasma. Patient was 
diagnosed with stage 2 estrogen receptor-positive (ER+) 
progesterone receptor-positive (PR+) invasive lobular carcino-
ma of the right breast in ten years prior. She underwent bilateral 
mastectomy one month after with no adjuvant chemotherapy or 
radiation treatment. She was started on tamoxifen postopera-
tively for a ten-year course. A few months after initiating 
tamoxifen, the patient developed melasma of the face, which 
acutely worsened on year seven of treatment. She was evaluated 
and followed by dermatology and is on a regimen of hydroqui-
none, glycolic peels, tretinoin, tranexamic acid and cysteamine. 
 
The patient reports she had a copper intrauterine device placed 
in 8 years prior and has been experiencing irregular menstrual 
cycles for one year prior to our visit with her last menstrual 
period six months prior. She also reports recent weight gain of 
ten pounds over nine months despite four to five hours of 
weekly exercising weightlifting and cardio. On physical 
examination, vital signs are stable and body mass index is 
24.75. Laboratory data includes estradiol level of 256 pg/mL, 
Follicle-Stimulating Hormone of 27.9 mIU/mL, Luteinizing 
Hormone of 24.1 mIU/mL, Free Thyroxine of 1.10 ng/dL, and 
Thyroid Stimulating Hormone of 3.6 mcIU/mL. 
 
After initial evaluation, the patient was started on metformin as 
a possible endocrinologic intervention to control melasma. At 
four-month follow-up, she reports mild, subjective lightening 
in her melasma without side effects. 
  
Discussion 
 
Melasma is a common acquired hyperpigmentary disorder seen 
most often on the face1 and affecting people of darker skin types 
more significantly.2 The reported prevalence of melasma ranges 
between 8.8% - 40%, depending on ethnic background and 
geographical area.2 It is often the main consequence of female 
hormone stimulation on a predisposed genetic background.1 
There is a complex interaction between epidermal melanocytes, 
keratinocytes, dermal fibroblasts, mast cells, and vascular endo-
thelial cells with hormonal, genetic, and UV influence.2 Two 
notable pathomechanisms of melasma are the inappropriate 
activation of melanocytes as well as aggregation and overpro-
duction of melanin in the dermis and epidermis.3  
 

 
 
Acquired pigmentary disorders can be cosmetically disfiguring 
to individuals and negatively affect their quality of life.4 In a 
study of patients diagnosed with pigmentary disorders, 47.3% 
were self-conscious of their skin, 21.8% felt others focused on 
their skin, 32.7% felt unattractive because of their skin, 32.7% 
spent effort hiding pigmentary changes, and 23.6% felt their 
skin affected their daily leisure and routine activities.4 Melasma 
has high incidence among pigmentary disorders causing 
emotional distress, with negative impact on social life.5 Out of 
twelve studies comparing Melasma Area and Severity Index 
(MASI) with Melasma Quality of Life (MELASQoL), five 
studies showed that MASI and MELASQoL scores were 
inversely correlated.5 A systematic review and meta-analysis of 
melasma influence on patients’ quality of life concluded 
melasma was associated with psychological distress causing 
frustration, embarrassment, loss of confidence with negative 
impact on relationships.5 

 
Tamoxifen rarely causes melasma. Tamoxifen is used often in 
adjuvant therapy to reduce risk of recurrence and death in 
women with ER+ breast cancers.6 Tamoxifen is a selective 
estrogen-receptor modulator (SERM), having mixed estrogen 
receptor agonist and antagonistic activity, with antagonistic 
activity assisting treatment of breast cancer.7 We found only 
one other report where a female developed pigmented macules 
on the face after a one-month administration of tamoxifen for 
treatment of breast cancer.8 There may be a causal relationship 
of melasma by tamoxifen, but the exact mechanism is unknown. 
Binding studies utilizing radioactive estradiol demonstrated the 
presence of estrogen receptors (ERs) on the skin, with greater 
concentrations on the face compared to other parts of the body 
such as the thigh or breast.9  Our studies concluded that SERMS 
such as tamoxifen and raloxifene act as estrogen agonists on the 
skin, opposite to their antagonistic effect on the breast.10 
Additional binding studies have shown the presence of ERs on 
melanocytes and the direct stimulating effect of estrogen 
treatment on those melanocytes.11 Furthermore, both estradiol 
and raloxifene have strong stimulating effects on skin 
fibroblasts12 which cause them to secrete factors that affect 
melanogenesis and melanocyte proliferation.1 Proliferation and 
stimulation of melanocytes increases the production of melanin 
which may explain how tamoxifen, an estrogen agonist on skin, 
can cause hyperpigmentation consistent with melasma. 
 



  
 
Promising treatments include oral tranexamic acid (oTA), 
microneedling, chemical peeling, topical treatments, lasers such 
as Q-switched Nd:YAG laser (QSNY), and light therapy such 
as intense pulsed light (IPL).2 Treatment of melasma is 
challenging considering its complex pathogenesis is not yet 
completely elucidated, making it difficult to target therapy, and 
increases recurrence risk post treatment.13 The mainstay of 
physician prescribed melasma treatment has been topical 
creams including hydroquinone (HQ) and triple combination 
cream (TCC) due to their convenience, affordability, efficacy, 
and low recurrence rates of melasma.2 A meta-analysis 
compared the efficacy of melasma treatment between multiple 
interventions using a SUCRA score, a percentage representing 
the efficacy of an intervention compared with placebo (14). It 
determined QSNY to have the highest SUCRA of 85.0%, 
followed by IPL at 79.6%, ablative fractional laser (AFL) at 
78.6%, TCC at 75.8%, topical Vitamin C at 68.5%, oTA at 
63.3%, and topical tranexamic acid, tretinoin, and HQ having 
lower scores at 33.2%, 32.9%, and 29.4% respectively.14  
 
Metformin, an oral antihyperglycemic drug is used to treat 
insulin resistance in patients with diabetes. It also has been 
shown to have positive effects on inflammatory skin diseases 
like psoriasis, acne, and allergic contact dermatitis. It is 
especially effective in acanthosis nigricans, hyperpigmentation 
in patients with obesity or insulin resistance.15 A small study, 
involved patients with insulin-dependent juvenile acanthosis 
nigricans associated with obesity treated with metformin 
reported marked resolution of their acanthosis nigricans.16 
Another study investigated the inhibitory effects of metformin 
on melanogenesis in vitro and in vivo. They reported metformin 
reduced melanin content in melanoma cancer cells as well as 
normal human melanocytes.17 Topical metformin’s depigment-
ing effect was successfully demonstrated on reconstituted 
human epidermis and human skin biopsies.17 This suggests that 
metformin can be used for treatment of skin hyperpigmentation 
such as melasma. 
  
The direct relationship between tamoxifen and melasma has not 
been fully investigated and metformin treatment for melasma 
needs further confirmation. We report this case to remind 
providers to caution patients of melasma as a possible outcome 
of tamoxifen given as adjuvant therapy for breast cancers. 
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