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Abstract: Minocycline is a tetracycline derivative antibiotic commonly used to treat acne, rosacea, and other inflammatory skin
conditions. Taking minocycline risks inducing skin pigmentation. If minocycline-induced hyperpigmentation is not treated, it may take
months to years for the symptoms to subside after discontinuation of the drug, or the hyperpigmentation may never disappear
completely, which can lead to cosmetic anxiety and affect people’s quality of life. Previous treatment options for hyperpigmentation
were mainly g-switched nd: YAG, ruby, and alexandrite lasers. This article reports a case of facial hyperpigmentation caused by
minocycline using a combination of chemical peel and intense pulsed light in a patient with eosinophilic cellulitis (Wells syndrome)
who was taking oral minocycline. This case suggests combining chemical peel and intense pulsed light is an effective treatment option
for minocycline-induced hyperpigmentation.
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Introduction

Minocycline is a tetracycline derivative antibiotic commonly used to treat acne, rosacea, and other inflammatory skin
conditions. Taking minocycline risks inducing skin pigmentation because the insoluble metabolite in minocycline is
a derivative that chelates with iron in the tissue and is deposited in the dermis, manifesting as blue-grey or mud-brown
pigmentation.' If minocycline-induced hyperpigmentation is not treated, it may take months to years for the symptoms to
subside after discontinuation of the drug, or the hyperpigmentation may never disappear completely, which can lead to
cosmetic anxiety and affect people’s quality of life. Reviewing the reports on minocycline-induced skin pigmentation in
the past 10 years showed that the dose of minocycline was 100-200 mg/d, and the onset of pigmentation was 2 weeks to
1 year after taking the drug.” Treatment options for minocycline-induced hyperpigmentation have been reported in the
literature focusing on g-switched nd: YAG, ruby, and alexandrite lasers.>* The typical intervention reported in the
literature is using pigmented lasers, considering that pigmented lasers still induce hyperpigmentation in Asian popula-
tions. Therefore, a milder treatment option than a pigment laser was chosen for this case: chemical peel with intense
pulsed light. The intervention mechanism of chemical peel and intense pulsed light on pigmentation is clear, such as
chemical peel is by using chemical peeling agent or etching agent to act directly on the skin surface to degenerate,
necrotize and detach the local lesion tissue, decompose and remove the melanin that has been produced, so as to achieve
the effect of lightening pigmentation spots,” ’ while intense pulsed light by selectively acting on melanin, using selective
action on melanin, can use “Photothermal”, “photolysis”, “photo-explosion” and other principles to break up and
decompose pigment clusters and pigment cells, to achieve the effect of pigment removal, such as post-burn pigmentation,
pigmentation, etc. hyperpigmentation, hyperpigmentation, etc.*’ Although the mechanism of action of the above two
interventions in hyperpigmentation is precise, the combined intervention of the two interventions in minocycline-induced
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hyperpigmentation has not been reported. Therefore, we report a case of facial hyperpigmentation caused by minocycline
and treat this hyperpigmentation using a combination of chemical peel and intense pulsed light. The patient had
eosinophilic cellulitis (Wells syndrome) and was given oral minocycline.'® This case suggests combining chemical
peel and intense pulsed light is an effective treatment option for minocycline-induced hyperpigmentation.

Case Presentation

The patient, a female, 29 years old, was diagnosed with Wells syndrome one year ago and had only taken this one drug,
minocycline capsules, orally for the treatment of primary skin disease in the 1 month prior to the appearance of
hyperpigmentation on the face. In summary, the appearance of hyperpigmentation was caused by minocycline based
on the time node of the occurrence of adverse drug reactions and the adverse effects of oral minocycline, including the
formation of hyperpigmentation, so the minocycline was stopped, and the patient was advised to avoid light (Figure 1A).
First, the patient was treated with a chemical peel using 4 mL of glycolic acid at a concentration of 35%, and the duration
of action was 5 min, 7 min, and 10 min for the first and third times, and the endpoint reaction of each treatment was slight
skin reddening, but the patient’s pigmentation faded slowly after three consecutive chemical peels (35% concentration of
fruit acids), and in order to further fade the pigmentation Increasing the treatment concentration of fruit acids alone may
lead to the development of serious adverse reactions. Therefore, we changed the treatment to intense pulsed light once
a month for three consecutive times. The wavelength of intense pulsed light we chose was 560, and the doses before and
after three times were 15 MJ, 14 MJ, and 16 MJ, respectively, and the endpoint response was a slight deepening of the

Figure | Clinical photograph of a female patient showing improvement in minocycline-induced hyperpigmentation before and after treatment. (A) Before treatment. (B)
After three treatments of 35% fruit acids. (C) After three intense pulsed light treatments.
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hyperpigmented area (Figure 1B). After the combined treatment of chemical peeling and intense pulsed light, the
patient’s facial hyperpigmentation largely subsided (Figure 1C).

Discussion

Minocycline-induced hyperpigmentation of the skin can be divided into three types. Type I is the most common and is
associated with areas of prior inflammation and scar formation. Type II most commonly affects the lower extremities and
is characterized by blue-grey pigmentation on normal skin. Type III is the least common and is characterized by diffuse
mud-brown discoloration that occurs primarily on sun-exposed skin.'' In this case, the type of facial hyperpigmentation
induced by minocycline was type 1.

Chemical peels is by using chemical peeling agent or etching agent to act directly on the skin surface to degenerate,
necrotize and detach the local lesion tissue, decompose and remove the melanin that has been produced, so as to achieve
the effect of lightening pigmentation spots.”’ The chemical peeling agent, in this case, is fruit acid, ie, alpha-hydroxy
acid, an ingredient extracted from a variety of natural fruits and vegetables. Due to the small relative molecular weight of
fruit acids, water solubility, and permeability, especially glycolic acid (glycolic acid), which has the most negligible
relative molecular weight, has the strongest skin permeability and is more suitable as a chemical peeling agent. Chemical
peels can be performed alone or in combination with other cosmetic modalities. >

Intense pulsed light (IPL) is a broad-spectrum light formed by a very high-intensity light source that is focused and
filtered, and is a non-coherent general light rather than a laser. IPL is primarily available at wavelengths of 500 to 1200
nm."? The theoretical basis for IPL treatment of skin disorders is the principle of selective photothermal action. Because
IPL is a broad spectrum, it can cover multiple absorption peaks of various chromophores, such as melanin, oxidized
hemoglobin, water, etc.'* In the treatment of pigmented dermatoses, melanin selectively absorbs the IPL spectrum,
producing an “internal explosion effect” or “selective pyrolysis”, resulting in the fragmentation of melanin particles,
followed by the body’s metabolism of these fragmented pigment particles, thereby improving hyperpigmentation.'>

Conclusions
The mechanism of action of chemical peels and intense pulsed light in the intervention of hyperpigmentation is clear, but
single treatment regimens, such as chemical peels with high concentrations of chemical peeling agents and intense pulsed
light with high energy, still have the risk of inducing new hyperpigmentation.'® However, single treatment regimens such
as chemical peels with high concentrations of chemical peeling agents and intense pulsed light with high energy still have
the risk of inducing hyperpigmentation, so we used a combination of two treatment regimens with low concentrations
and low energy to reduce the incidence of these adverse reactions.'”'®

In summary, we report a case of facial hyperpigmentation caused by minocycline using a combination of chemical
peel and IPL. Although limited, this case supports that the combination of fruit acids with IPL may reduce the use of
excessive concentrations of fruit acids and is an effective treatment option for minocycline-induced skin
hyperpigmentation.
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