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CASE REPORT

Resolution of chronic ocular sarcoidosis with
antimycobacterial therapy
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Abstract

Ocular and cutaneous sarcoidosis is a chronic manifestation of sarcoidosis that remains difficult to treat. Recent
investigations demonstrating efficacy with antimicrobial therapy in pulmonary and cutaneous sarcoidosis have been
reported. Here, we report dual clinical improvement in cutaneous and ocular sarcoidosis following administration of oral
antimycobacterial therapy.
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1 Introduction

Sarcoidosis is a granulomatous disease of unknown etiology, which affects the lungs in 90% of affected patients 2.
Extrapulmonary sarcoidosis involvement is also common in the United States. Cutaneous and ocular involvement are the
most frequent sites, with ocular involvement occurring in approximately one-third of sarcoidosis patients. While anterior
involvement can be self-limiting, posterior involvement is more likely to be chronic . Most cases of chronic ocular
sarcoidosis respond well to immunosuppressive therapy such as methotrexate ©!; however, disease control off therapy is
difficult to achieve. A growing body of literature supports the therapeutic benefit of tetracyclines on ocular and cutaneous
sarcoidosis ™ * 1. A randomized, placebo-controlled, single-blinded trial of the 8 week, oral CLEAR regimen:
Levofloxacin 750 mg on day 1, then 500 mg daily, Ethambutol 1200 mg daily, Azithromycin 500 mg on day 1, then 250
mg daily, and Rifampin 300 mg daily, or a comparative placebo regimen was conducted on 30 chronic cutaneous
sarcoidosis subjects. In the intention to treat analysis, the CLEAR group has a decrease in lesion diameter of -8.4+14.0
mm, compared to an increase of +0.07+3.2 in the placebo group (p = 0.05). A significant reduction in granuloma burden
was observed. The CLEAR group also experienced -2.9+2.5 decline in lesion severity, compared to -0.6+2.1 among
placebo subjects (p = 0.02) . One of the subjects with cutaneous disease had significant, biopsy-proven involvement of
the posterior orbit. Herein we report resolution of cutaneous and posterior ocular sarcoidosis for at least one year following
completion of an eight week antimycobacterial regimen.
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2 Case report

A 61-year old male developed a pruritic, erythematous rash on his forearms bilaterally. The diagnosis of cutaneous
sarcoidosis was made after a biopsy of the lesions revealed noncaseating granulomas. The lesions responded only
transiently to oral prednisone therapy. Five years after the diagnosis of sarcoidosis, the patient noted increased lacrimation,
mild erythema and proptosis of the left eye accompanied by a sensation of ocular fullness with no changes in visual acuity,
diplopia, or pain. An ophthalmologist detected a subcutaneous lesion along the left lower lid margin by palpation. A
non-contrasted CT scan of the orbits revealed a posterior 2.5 cm mass surrounding but not infiltrating the left globe (see
Figure 1A) with no abnormalities detected in the right orbit and fundus. Biopsy of the ocular mass revealed non-caseating
granulomas; stains were negative for fungal, routine and acid-fast bacteria.

A contrasted chest CT scan revealed multiple enlarged hilar and mediastinal lymph nodes, with no lung parenchyma
abnormalities (see Figure 1B). The patient denied any pulmonary symptoms and had a normal spirometric evaluation. The
patient’s lacrimation resolved without treatment so he decided to be monitored while receiving no therapy for sarcoidosis.
A CT scan of the orbits and lungs eight months later revealed no interval change in the pulmonary adenopathy or the
orbital mass.

The patient elected to participate in a randomized, placebo controlled trial of antimycobacterial therapy for chronic
cutaneous sarcoidosis due to severe pruritus. At the time of study entry, his ocular disease was unchanged. The patient was
randomized to an eight week, oral regimen consisting of 1) Levofloxacin 750 mg (Day 1) and then 500 mg daily; 2)
Ethambutol 1200 mg daily; 3) Azithromycin 500 mg (Day 1) and then 250 mg daily; and 4) Rifampin 300 mg daily. At
week four, there was no change in his cutaneous or ocular lesions. After completing eight weeks of the regimen, his
pruritis and skin lesions had completely resolved. The patient noted no adverse events, other than his urine color changing
to red, which occurred in all patients randomized to drug or placebo. The patient also noted an absence of the sensation of
ocular fullness. Palpation along the left lower lid margin revealed normal architecture; he also could not feel the mass
along the left lower lid margin. He went to his ophthalmologist, who confirmed the physical examination findings. A
non-contrasted orbital CT scan showed complete resolution of his left orbital mass with a normal globe and orbit (see
Figure 1C). The patient received no subsequent immunosuppressive or antibiotic therapy. At one year following
completion of the antimycobacterial regimen, the patient had no recurrence of his ocular or cutaneous lesions. Review of
his T cell function at baseline compared to after completion of therapy revealed improvement in his proliferative capacity
by ~25% (see Figure 2).

Figure 1A, 1B. Computer tomographic (CT) representation of ocular sarcoidosis and mediastinum at the time of diagnosis
and following completion of CLEAR regimen. CT scans of the orbit and lung parenchyma were obtained in a sarcoidosis
patient with the sensation of ocular fullness (A, B). Biopsy of the orbital mass confirmed the diagnosis of sarcoidosis.
Intervals examinations revealed persistence of the orbital mass.
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Figure 1C. Computer tomographic (CT) representation of ocular sarcoidosis at the time of diagnosis and following
completion of CLEAR regimen. A repeat scan of the orbital mass was obtained following completion of 8 weeks of
antimycobacterial therapy. The mass had completely resolved (C).
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Figure 2. CD4+ T cell proliferative capacity. CD4+ T cells were magnetically sorted from PBMC and TCR stimulated in
vitro using plate-bound anti-CD3 and soluble anti-CD28 antibodies. The sorted CD4+ T cells were labeled with CFSE,
stimulated in vitro 48 hours, cultured an additional 3 days after stimulation, and the percent CD4+ T cell proliferation was
determined by flow cytometry. T cell proliferative capacity increased following completion of the CLEAR regimen.

3 Discussion

To our knowledge this is the first published case of simultaneous resolution of ocular and cutaneous sarcoidosis following
administration of antimycobacterial therapy. It is possible that the patient had a spontaneous remission without treatment
since 60%-80% patients with stage | pulmonary disease were reported to have spontaneous pulmonary resolutions ™4,
Ocular and cutaneous involvement are chronic manifestations of sarcoidosis and much less likely to resolve. The
persistence of his ocular and cutaneous disease, of which both were poorly responsive to steroid therapy, makes
spontaneous resolution less likely.

A growing body of literature suggests that antimicrobial therapy may benefit chronic sarcoidosis subjects. A retrospective
analysis of the effects of minocycline on cutaneous sarcoidosis noted clinical improvement of the lesions 8. The
mechanism(s) of action leading to clinical improvement appears to due to immunomodulatory effects. Antimicrobials such
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as azithromycin were shown to be beneficial in non-infectious primary pulmonary inflammatory disorders due to it
decreasing neutrophil chemotaxis ™!,

An alternative possible mechanism for the observed clinical benefit involves the antimicrobial benefit of the antibiotic
regimen. A growing body of literature notes the association of sarcoidosis with microorganisms, such as pathogenic
mycobacteria and propionibacteria 1% 2 131 pathogenic organisms can induce loss of T cell function, such as high
spontaneous cytokine expression but then through modulation of IL-2 transcription pathway also induce reduced Thl
cytokine expression and proliferative capacity upon stimulation of the T cell receptor (TCR). Sarcoidosis is characterized
by T cell dysfunction; we noted that sarcoidosis subjects with spontaneous clinical remission demonstrate normal T cell
function . An improved immune response is assumed to be responsible for the rapid clinical resolution seen after our
patient due to the observed improvement in proliferative capacity in this patient after completing the 8 week regimen (see
Figure 2). This was similar to the proliferative capacity changes seen in sarcoidosis subjects with spontaneous clinical
resolution 31, While independent studies show associations with microorganisms [ * 1% 7] additional investigations are
necessary in order to delineate if a viable organism is involved in the pathogenesis of cutaneous sarcoidosis. A trial of a
larger cohort to confirm these results, define the mechanism(s) of action, determine optimal dosing, as well as patient
selection is indicated to define whether the antimycobacterial regimen used will be beneficial for other ocular sarcoidosis
patients.
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