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A B S T R A C T

Purpose: This case describes the unique course and management of a patient with progressive, refractory multi- 
system sarcoidosis that initially presented with ocular and dermatologic findings.
Observations: A 47-year-old male presented with acute anterior uveitis and was found to have simultaneous 
inflammation of his skin at a tattoo site. Diagnosis of ocular sarcoidosis was confirmed through skin biopsy. 
Treatment with prednisone and adalimumab was initiated. Despite systemic immunosuppression and control of 
systemic inflammation, the patient had refractory ocular disease and developed bilateral disc edema and peri-
papillary choroidal neovascular membranes with subretinal fluid, so oral methotrexate and as-needed intra-
vitreal bevacizumab injections were added. However, the patient manifested hepatic and worsening pulmonary 
involvement, prompting discontinuation of both methotrexate and adalimumab. Biopsy of the liver later 
confirmed hepatic sarcoidosis over drug-induced liver injury. Out of precaution for methotrexate-associated 
hepatic toxicity, mycophenolate mofetil was initiated instead, which then led to resolution of the subretinal 
fluid and disease quiescence.
Conclusions and Importance: This case offers insight into the varying presentation and recalcitrant course of 
sarcoidosis. It documents a clinicopathologic case with unique initial presentation with biopsies of multiple 
organs, escalation of therapy with several immunomodulatory agents, and multidisciplinary collaboration to 
achieve ocular and systemic quiescence.

1. Introduction

Sarcoidosis is a granulomatous disease with multi-system involve-
ment. It most commonly affects the pulmonary system, followed by the 
integumentary and lymphatic systems.1 Ocular sarcoidosis is rarely the 
initial presentation; however, its prevalence in patients with diagnosed 
sarcoidosis can be up to 50 %.2,3

The hallmark of sarcoidosis is noncaseating granulomatous inflam-
mation, diagnosed via biopsy. Noncaseating granulomas often manifest 
in the lungs, which can be asymptomatic or lead to pulmonary fibrosis 
with significantly decreased lung function.4 Skin manifestations include 
macropapules, subcutaneous nodules, scarring, erythema nodosum, and 
lupus pernio, and when biopsied, can allow for early diagnosis of 
sarcoidosis.5 Hepatic granulomas can develop in sarcoidosis patients, 
leading to elevated liver enzymes and subsequent portal hypertension.6

Five to ten percent of patients can have nervous system involvement, 
resulting in a wide range of presentations including changes in 

cognition, ataxia, or endocrine disturbances.7

Ocular manifestations of sarcoidosis vary widely, ranging from dry 
eye disease to severe granulomatous uveitis, neuro-ophthalmic mani-
festations, retinal vasculitis, and/or macular edema.8 Intraocular signs 
suggestive of ocular sarcoidosis (OS), as determined by the International 
Workshop on Ocular Sarcoidosis (IWOS), are: 1) mutton-fat keratic 
precipitates and/or iris nodules, 2) trabecular meshwork nodules and/or 
tent-shaped peripheral anterior synechiae, 3) snowballs or string of 
pearls vitreous opacities, 4) chorioretinal peripheral lesions, 5) nodular 
and/or segmental periphlebitis and/or macroaneurysms, 6) nodules of 
the optic disc or choroid, and 7) bilaterality.9,10 There are three diag-
nostic categories of ocular sarcoidosis according to the IWOS, each 
conveying a varying level of certainty. Definite OS is a diagnosis sup-
ported by biopsy with compatible uveitis. Presumed OS is a diagnosis 
that is not biopsy proven but involves bilateral hilar lymphadenopathy 
and two of the seven intraocular signs suggestive of OS.10 Finally, 
probable OS is a diagnosis not supported by biopsy or bilateral hilar 
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lymphadenopathy but rather three intraocular signs and two systemic 
manifestations.10 Diagnosis of OS is particularly difficult given that 
impacted intraocular sites are not always easily accessible for biopsy. 
Biopsies of conjunctival, eyelid, and lacrimal regions can be performed if 
presenting with involvement. However, since sarcoidosis is a diagnosis 
of exclusion, if these sites are not involved or if biopsies are difficult to 
obtain, it can be helpful to biopsy other organ system involvement for 
confirmation.

Current management for OS according to the IWOS is to initiate 
steroids, either topical or systemic based on the location of the patient’s 
involvement.11 For patients who are steroid-dependent, systemic 
immunosuppressive agents such as mycophenolate mofetil and metho-
trexate may be added to the regimen.8 Biologic agents such as TNF-alpha 
inhibitors may be added as second line agents in cases of posterior 
involvement as these have been shown to be beneficial for uveitis sec-
ondary to sarcoidosis as well.8,11

2. Case report

A 47-year-old Hispanic male with a history of asthma and type 2 
diabetes presented to a uveitis specialist as a referral from an optome-
trist for several weeks of bilateral conjunctival injection, photophobia, 
and hazy vision. Best corrected visual acuity was 20/30 in the right eye 
(OD) and 20/25 in the left (OS). On examination, there were anterior 
chamber cells and iris nodules in both eyes, with unremarkable posterior 
findings. Notably, the patient was found to have elevation and erythema 
of the skin on his forearm around the site of tattoos (Fig. 1). He was 
diagnosed with chronic bilateral alternating anterior uveitis and started 
on prednisolone and atropine drops as well as 60 mg daily of oral 
prednisone with rapid taper. Investigative laboratory work-up was 
initiated.

The patient returned for follow-up two weeks later with decreased 
vision of 20/50 OD and 20/30 OS. He was found to have bilateral disc 
edema and multiple hypopigmented peripapillary subretinal lesions 
(Fig. 2). Optical coherence tomography (OCT) of the macula further 
revealed intraretinal fluid in the nasal macula of both eyes, with 
choroidal granuloma and associated RPE irregularity and subretinal 
fluid adjacent to the inferotemporal arcade in the right eye.

His labs were remarkable for elevated erythrocyte sedimentation 
rate (88 mm/h), C-reactive protein (61.6 mg/L), angiotensin converting 
enzyme (110 nmol/mL/min), lysozyme (2.13 mcg/mL), alkaline phos-
phatase (ALP, 180 U/L), alanine aminotransferase (ALT, 86 U/L), and 
aspartate aminotransferase (AST, 36 U/L). Chest x-ray demonstrated 
hilar shadows, bronchial wall thickening, and trace right-sided pleural 
effusion. Given the patient’s presentation and laboratory findings, 
sarcoidosis-associated uveitis and tattoo-associated uveitis were highly 
considered in the differential, with elevated liver enzymes indicating 
steatosis from fatty liver disease versus hepatic sarcoidosis. Other po-
tential diagnoses included psoriasis and infectious etiologies.

A skin biopsy of his tattooed forearm revealed black tattoo pigment 
and numerous dermal aggregates composed of epithelioid histiocytes 
and Langhans-type multinucleated giant cells consistent with non-
caseating granulomas (Fig. 3). There was no evidence of infection. A 
computed tomography scan of his chest and abdomen showed focal 
fibrosis of the lung, pleural thickening of the right lower lobe, and liver 
enlargement with steatosis but no nodules. Magnetic resonance imaging 
of the orbits demonstrated increased cerebrospinal fluid around the 
optic nerves and enhancement near the left optic nerve head indicating 
granulomatous infiltration. Given this constellation of findings, the pa-
tient was diagnosed with multi-system sarcoidosis affecting his ocular, 
dermatologic, and pulmonary systems, as well as nonalcoholic fatty liver 
disease in the setting of his metabolic comorbidities. He was started on 
subcutaneous adalimumab 40 mg every 2 weeks and continued tapering 
weekly from a 20 mg daily dose of oral prednisone. The patient’s 
symptoms improved, as did his liver panel (ALP 105, ALT 62, AST 37).

However, after completely tapering off the prednisone, the patient 
developed worsening of anterior chamber inflammation and subretinal 
fluid bilaterally. His prednisone was restarted at a low dose of 7.5 mg 
daily.

The patient continued to have active uveitis and subsequently 
developed choroidal neovascular membranes, which required a series of 
intravitreal bevacizumab injections. Despite the injections, he continued 
to have worsening subretinal fluid, and oral methotrexate 7.5 mg weekly 
was added to his management. This steroid-sparing agent was chosen 
over escalation of steroids to avoid steroid-induced hyperglycemia in the 
setting of his diabetes.

The patient showed a good response to this regimen of methotrexate 
7.5mg weekly, adalimumab 40mg every 2 weeks, and low-dose pred-
nisone (5 mg daily); however, 4 months after starting methotrexate, he 
was found to have worsened liver function tests (ALP 384, ALT 67, AST 
61). Given concern for an adverse effect of this medication on his liver, 
methotrexate was discontinued. While on adalimumab monotherapy, he 
continued to experience active flares in the eyes, skin, and lungs, along 
with persistently increasing liver enzymes. The patient’s adalimumab 
was then discontinued due to lack of efficacy. There was an additional 
concern for drug-induced liver injury, though the cholestatic pattern of 
his liver panel was consistent with hepatic sarcoidosis. A liver biopsy 
demonstrated noncaseating granulomas (Fig. 4), confirming hepatic 
sarcoidosis.

Evaluation of new shortness of breath reported by the patient 
revealed worsening of reticular nodular interstitial markings on chest-x- 
ray, with corresponding moderate obstructive airway disease on pul-
monary function testing. This was consistent with active pulmonary 
sarcoidosis. His uveitis also continued to worsen, and the patient was 
restarted on high dose prednisone of 40 mg daily, which when tapered to 
15mg daily, resulted in flares of granulomatous inflammation.

In the following months, oral mycophenolate mofetil 1000 mg twice Fig. 1. Elevation and erythema of skin around site of tattoos on forearm.
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daily was initiated in place of methotrexate, which improved his 
symptoms and subretinal fluid. This, in combination with low-dose 
prednisone 7.5mg daily controlled his multi-systemic ocular, dermato-
logic, hepatic, and pulmonary sarcoidosis. Fig. 5 is a graphical timeline 
of the patient’s course. Unfortunately, the patient was lost to follow-up 
for one year, and during the interim, had self-discontinued his medica-
tions. He returned with active anterior uveitis and a new chorioretinal 
granuloma with continued regression of his choroidal neovascular 
membranes. He was restarted on mycophenolate mofetil and prednisone 
20 mg daily with a taper down to 7.5mg daily. He was strongly coun-
seled regarding resources to improve medication adherence.

3. Discussion

This patient manifested the myriad findings of sarcoidosis, initially 
presenting with uveitis as well as inflammation of a tattoo site. Given 
this combined presentation, we also considered a diagnosis of tattoo- 
associated uveitis, which can present with rapid onset of both skin 
and ocular findings, typically within a year after a tattoo is placed.12 As 
granulomas in tattoo-associated uveitis and sarcoidosis remain indis-
tinguishable on histopathology, it has been questioned whether the 
former represents a limited form of the latter, rather than separate en-
tities. Tattoo-associated uveitis remains a diagnosis of exclusion. This 
patient presented with uveitis with concomitant inflammation of his 
tattoo sites, but he later developed liver and lung involvement, which 
pointed toward a diagnosis of sarcoidosis due to multi-system 
involvement.

Recommended first line treatment for sarcoidosis is corticoste-
roids13; however, this patient required multiple immunosuppressive 
agents to achieve ocular and systemic quiescence. Adalimumab was 
initially added to his steroid regimen, but persistent disease activity and 
steroid-induced hyperglycemia prompted supplementation with an 
antimetabolite, initially methotrexate and then mycophenolate. The 
addition of these steroid-sparing agents enabled the patient to achieve 
quiescence on a lower and safer dose of steroid.

Although the patient experienced good response to this medication 
regimen, routine monitoring began to reveal elevated liver enzymes. 
This raised concern for drug induced liver injury (DILI) secondary to 
prolonged methotrexate use. The medication was discontinued, but bi-
opsy of the liver later revealed that liver damage was due to progression 
of his sarcoidosis. Pathologically, some DILI can mimic granulomas of 
sarcoidosis, though DILI often presents with less defined and irregular 
borders as well as increased presence of lymphocytes and eosinophils.14

Additionally, methotrexate-induced liver injury on biopsy tends to 
demonstrate steatosis or fibrosis as opposed to granulomas.14

Though methotrexate was discontinued, his treatment continued 
with adalimumab, a biologic immunomodulatory medication that has 
been shown to be effective in patients with refractory ocular sarcoid-
osis.15 However, the patient’s pulmonary and ocular inflammation still 

Fig. 2. Fundus photos of bilateral optic disc edema and peripapillary choroidal lesions.

Fig. 3. Biopsy of forearm skin showing black pigment in the dermis and ag-
gregates composed of epithelioid histiocytes and numerous Langhans-type 
multinucleated giant cells, consistent with noncaseating granulomas.

Fig. 4. Biopsy of liver parenchyma showing noncaseating granulomatous 
inflammation and minimal steatosis.
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recurred, and adalimumab was also stopped due to lack of efficacy. The 
patient was transitioned to mycophenolate mofetil, and with this, the 
patient achieved quiescence of his uveitis. Interestingly, the First-line 
Antimetabolites as Steroid-sparing Treatment (FAST) uveitis trial 
found no statistically significant differences between mycophenolate 
mofetil and methotrexate for control of inflammation in 100 cases of 
noninfectious posterior uveitis or panuveitis, though treatment success 
was seen in more patients treated with methotrexate (74 % vs 55 %).16

Appropriate treatment regimen as well as patient compliance with 
medications and follow-up are important to prevent complications 
associated with prolonged untreated ocular inflammation. Chronic 
inflammation can impact any part of the eye in sarcoidosis and lead to 
synechiae formation, cataract, choroidal neovascular membrane, glau-
coma, and cystoid macular edema, with resultant profound vision 
loss.8,17 This patient unfortunately developed choroidal neovascular 
membranes while tailoring his treatment regimen prior to achieving 
quiescence of his uveitis.

This case demonstrates a unique course of multi-system sarcoidosis 
that originally presented with ocular and dermatologic manifestations 
and, despite immunomodulatory treatment, developed worsening 
ocular and systemic disease. It documents a clinicopathologic case with 
biopsies of multiple organs, escalation of therapy with several immu-
nomodulatory agents, and collaboration of a multidisciplinary team to 
achieve ocular, and multi-systemic, quiescence.
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