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Abstract

Importance: Cutaneous sarcoidosis can present in pre-existing tattoos. Previous reports suggest modest improvement with
systemic or topical corticosteroids or other immunomodulating medications. Tetracyclines have anti-inflammatory properties and
have been shown to be efficacious in non-tattoo associated cutaneous sarcoidosis. The pharmacology of minocycline suggests that
its higher concentration in the skin may improve its efficacy in the treatment of cutaneous granulomas.

Case Report: We present a case of a 35-year-old man with a history of pulmonary sarcoidosis who developed raised plaques
within tattoos present for over 10 years. Skin biopsy findings revealed non-caseating granulomas consistent with cutaneous
sarcoidosis. The patient was started on minocycline 100mg twice daily and had resolution of pruritus in four days and
improvement of sarcoidal plagues within one week.

Conclusions: To our knowledge, this is the first report of cutaneous sarcoidosis in tattoos treated with minocycline. Our patient’s
rapid response to minocycline suggests that minocycline may be a quickly effective medication for cutaneous sarcoidosis and
should be considered as a therapeutic option given its favorable side-effect profile.
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Introduction

Sarcoidosis is an inflammatory disease of unknown etiology characterized by the development of non-caseating granulomas; the
skin is involved in 10-30% of cases [1]. Cutaneous sarcoidosis is thought to result from immune system dysregulation, possibly
triggered by antigens causing a Thl response with granuloma formation. Cutaneous sarcoidosis has a predilection towards sites of
previous trauma such as scars, injection sites, and tattoos. Tattoo sarcoidosis is thought to arise from foreign pigment or pigment
by-products that serve as targets for inflammation. Treatment for tattoo-associated sarcoidosis has varied widely with mixed
results [1,2]. Recent reports suggest that tetracyclines may be a promising therapy for cutaneous sarcoidosis. We report a case of
rapid resolution of cutaneous sarcoidosis presenting in tattoos after treatment with minocycline.

Case synopsis

A 35-year-old man with a history of sarcoidosis presented with a several week history of pruritic lesions within tattoos on his arms
and chest. These tattoos had been obtained professionally over a two-year period, 10-12 years ago.

Eleven months prior to presentation, a chest x-ray performed for the evaluation of cough identified hilar lymphadenopathy. A
subsequent bronchoscopy demonstrated non-necrotizing granulomatous inflammation consistent with sarcoidosis. Pulmonary
function tests demonstrated forced vital capacity within normal limits and forced expiratory volume in 1 second mildly decreased
at 2.52L (72% of predicted value, 3.51L). His cough resolved after two 6-day courses of prednisone. At the time of presentation to
dermatology he did not have any other signs or symptoms of sarcoidosis and was not on any active treatment for his disease. His
past medical history was positive for asthma. He did not have a family history of sarcoidosis.

On physical exam, the patient had extensive tattoos of the bilateral upper extremities, shoulders, and upper chest. Hard, infiltrated
papules coalescing into plagues were scattered throughout tattooed areas (Figure 1). No scale or skin ulceration was noted.
Laboratory examinations including a complete blood cell count and full chemistry panel were within normal limits.




Figure 1A and 1B. Cutaneous sarcoidosis in tattoos, before minocycline therapy 1A) Area on the right wrist with a geometric plaque in the
shape of a previous tattoo site 2A) Area on the right upper arm with numerous papules beginning to coalesce into plaques within a previous
tattoo site

Figure 2. Cutaneous sarcoidosis in tattoos, after minocycline therapy: Complete resolution of right wrist lesion and flattening of tattooed area,
11 weeks after minocycline treatment and 9 weeks after hydroxychloroxine addition is observed.



Figure 3. Skin biopsy specimen from right wrist lesion before minocycline therapy: Histopathologic findings demonstrate non-caseating
granulomas with pigment granules and a mild interstitial lymphocytic infiltrate (Hematoxylin-Eosin, original magnification x 10).

The patient was given a clinical diagnosis of cutaneous sarcoidosis and was treated with topical clobetasol propionate in addition
to hydroxyzine and cetirizine for pruritus. After one month, the patient did not experience any improvement of symptoms and
continued to develop additional areas of involvement within his tattoos. A biopsy of a plague within a tattoo on the ventral right
wrist revealed non-caseating granulomas present throughout the dermis consistent with a diagnosis of cutaneous sarcoidosis
(Figure 3). Topical steroids and oral antihistamines were discontinued and minocycline 100mg twice daily was initiated.

The patient’s pruritus resolved after four days and his skin lesions began to recede after one week of treatment. In follow-up, two
weeks after minocycline initiation, the patient had a dramatic reduction of skin lesions. At this visit, the patient was also started on
hydroxychloroquine 200mg twice daily. After 11 weeks of minocycline and 9 weeks of hydroxychloroquine treatment, the
majority of the patient’s tattoos returned to their original appearance without scarring (Figure 2).

Discussion

The development of tattoo-associated sarcoidosis has been previously described in over 60 cases. Patients of all ages, tattoo type
and color, and tattoo body location have been affected. The age of the affected tattoo prior to complication has ranged from 6
months to 45 years. Treatment has included surgical excision, systemic steroids, topical steroids, intralesional steroids,
antimalarials, and doxycycline, with mixed results [2]. Currently, treatment for cutaneous sarcoidosis is similar to the above
treatments and includes systemic and topical steroids, immunomodulating drugs, and recently, tetracyclines [3].

Tetracyclines have anti-inflammatory properties, which may explain their utility in the treatment of cutaneous sarcoidosis. Both
doxycycline and minocycline have been shown to inhibit granuloma formation and suppress both neutrophilic chemotaxis and
inflammatory reactions [4,5]. Specifically, minocycline has been shown to decrease T cell activation and T cell production of
cytokines such as interferon gamma and tumor necrosis factor-alpha (TNF-a) [6]. TNF-a, likely through inhibition of protein
kinase C, is important in both granuloma formation and maintenance, a key characteristic of sarcoidosis [7]. Minocycline has also
been shown to decrease levels of 1P-10 and 1L-12p40, molecules produced by granuloma macrophages whose serum levels may
reflect sarcoidosis disease activity [8].

Minocycline has not been reported for use in cutaneous sarcoidosis in tattoos. However, minocycline is at least twice more lipid-
soluble than doxycycline and ten times more lipid-soluble than tetracycline. Minocycline also has an extended half-life as



compared to tetracycline, enabling sustained blood levels of the drug that result in improved tissue penetration and higher
concentrations in the skin. [9,10].

Bachelez et al. reported that 10 of 12 patients had a clinical response of cutaneous sarcoidosis to minocycline treatment [11]. In
addition, the efficacy of minocycline for cutaneous sarcoidosis was demonstrated in a retrospective review of 27 patients, in which
22% of patients experienced complete remission and 52% experienced partial remission of their skin lesions [12].

In the Bachelez series, 7 of 10 patients who improved with minocycline responded within one month of treatment; in all 10
patients with response to minocycline, the median time to reach maximal response of cutaneous lesions of 3 months (range 1-6
months) [11]. These cases, in addition to this report of symptom relief and flattening of lesions within one week, suggest that
minocycline may be rapidly effective in treating cutaneous sarcoidosis in contrast to the 3-4 months of doxycycline and topical
steroid treatment required for improvement in prior case reports [13,14].

Given the favorable side-effect profile of the tetracyclines, their use for cutaneous sarcoidosis is increasing and may represent a
safer treatment option. Of the tetracyclines, minocycline is thought to be the most efficacious for treating the skin given increased
skin concentrations when compared with tetracycline and doxycycline, which may explain its rapid effects on cutaneous
sarcoidosis. Further studies are needed to determine which patients may benefit the most from minocycline treatment. We suggest
that minocycline may be a rapidly efficacious alternative for treatment of cutaneous sarcoidosis in tattoos.
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