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Objective: To determine the effectiveness of rituximab therapy for patients with granulomatous 

disease of the eye.

Methods: Retrospective review was undertaken of cases seen at a single institution for ocular 

antineutrophil cytoplasmic antibody-associated vasculitis or sarcoidosis with persistent ocular 

disease despite systemic therapy. All patients were treated with rituximab and followed for at 

least 6 months.

Results: Nine patients were identified (five with antineutrophil cytoplasmic antibody-associated 

vasculitis, four with sarcoidosis), and all were treated for at least 6 months. Eight experienced 

improvement of eye disease and were able to reduce prednisone and other drug therapies. One 

patient remained stable, but still required high dosages of prednisone. All five patients with 

lung disease improved with rituximab therapy. Rituximab treatment was well tolerated. Two 

patients discontinued the drug due to leukopenia; however, both patients reinstituted rituximab 

at modified doses.

Conclusion: Rituximab therapy was effective in controlling granulomatous ocular disease 

in most cases. The drug was corticosteroid-sparing and effective in refractory cases, with no 

severe adverse events encountered.
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Introduction
Both sarcoidosis and antineutrophil cytoplasmic antibody (ANCA)-associated 

vasculitis can be associated with granulomatous inflammation of the eye, which can 

present as episcleritis or iritis.1,2 While both conditions can lead to orbital inflammation, 

sarcoidosis more commonly causes iritis, while ANCA-associated vasculitis is more 

commonly associated with episcleritis.1 The administration of either local or systemic 

corticosteroids can be beneficial in controlling acute inflammation. Because the long-

term use of corticosteroids may create significant ocular toxicity, including cataracts 

and glaucoma, alternative immunosuppressive treatments are desirable. The therapies 

evaluated include cytotoxic agents such as methotrexate and cyclophosphamide. For 

refractory cases, antitumor necrosis factor (anti-TNF) agents have been effective,3–5 

but these drugs are associated with significant toxicity.6,7 Rituximab, a monoclonal 

antibody drug that acts on CD20 cells, can be effective for the treatment of non-ocular 

manifestations of ANCA-associated vasculitis8,9 and sarcoidosis.10–12 The purpose of 

our study is to determine the effectiveness of rituximab for the treatment of granu-

lomatous ocular disease.
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Methods
This was a retrospective study of patients with ocular granu-

lomatous disease treated with rituximab for at least 6 months 

between January 2007 and December 2011 at the University 

of Cincinnati Interstitial Lung Disease and Sarcoidosis 

Clinic. Information collected included primary diagnosis, 

patient demographics, prior and concurrent therapy, other 

disease organ involvement, and clinical outcome. The study 

was approved by the University of Cincinnati Institutional 

Review Board and followed the tenets of the Declaration of 

Helsinki.

Following premedication with acetaminophen, antihis-

tamines, and dexamethasone, rituximab was administered 

initially and then 2 weeks later. Initial dosing was 1000 mg. 

Most patients received additional intermittent treatment 

based upon clinical response. Maintenance dose was usually 

calculated at 375  mg/m2, and treatment was given every 

4 to 8 weeks. To avoid infusion reactions, all patients initially 

received standard prolonged infusion; however, for patients 

who tolerated initial administration, rapid infusion over 

60 minutes was allowed.

During the course of therapy, all patients were evaluated 

by one ophthalmologist (AHK) at 6 months after institution 

of rituximab therapy and as deemed clinically necessary. 

Additional ophthalmologic consultation was obtained for 

those patients with retinal or neurologic disease. Clinical 

response was defined as the ability to control all signs 

of inflammation in conjunction with reduction of sys-

temic glucocorticoids and with reduction in frequency of 

topical therapy using glucocorticosteroids, along with the 

requirement for periocular steroid injections and the use 

of corticosteroids by the patient’s treating ophthalmologist 

(AHK).13

Results
Nine patients were treated and evaluated for at least 6 months 

during the time of the study. The underlying primary diagnosis 

was ANCA-associated vasculitis in five patients and sarcoi-

dosis in four patients. Table 1 summarizes the demographic 

features as well as prior and concurrent treatment for these 

patients. All patients were receiving at least one systemic 

therapy upon institution of rituximab, and many patients had 

received multiple. All nine patients were receiving predni-

sone at the time of rituximab initiation. Cytotoxic therapies 

included methotrexate, cyclophosphamide, and leflunomide. 

Additionally, two sarcoidosis patients had previously received 

infliximab, but the drug was discontinued due to recurrent 

infections in one case and allergic reaction in the other. Two T
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Table 2 Clinical outcome of rituximab therapy

Patient 
number

Duration therapy  
(months)

Initial prednisone  
daily dosage (mg)

Daily dosage prednisone (mg)  
after 6 months of rituximab

Serious adverse events encountered  
during rituximab therapy

1 27 10 0 Herpetic mouth ulcers
2 12 10 0
3 12 40 0
4 16 15 5 Breast cancera

5 11 60 0
6 42 20 5 Neutropenia
7 16 60 10 Neutropenia
8 23 30 20 Staphylococcus aureus skin infections
9 9 30 10

Notes: aNot felt to be caused by rituximab therapy.

additional patients previously treated with cyclophosphamide 

discontinued therapy because of infectious diseases.

Lung involvement was identified in five of the nine 

patients, but no renal disease was detected in the ANCA-

associated vasculitis patients. No other significant extraocular 

organ involvement was identified in the patients with sarcoi-

dosis or ANCA-associated vasculitis.

Table  2  summarizes the clinical outcome of all nine 

patients. Within 6 months of instituting rituximab therapy, 

eight of nine patients experienced significant clinical benefit: 

all five ANCA-associated vasculitis patients and three of the 

four sarcoidosis patients. Three patients were able to discon-

tinue all prednisone, while the remaining patients had their 

dosage reduced. Only one patient required continued periocu-

lar steroid injections after 6 months of rituximab therapy.

Patients were treated for 12 to 41 months. At the conclusion 

of the study period, seven patients still required intermittent 

therapy. One patient treated for 1 year discontinued rituximab 

for more than 2 years without relapse; another patient was 

lost at follow-up after 1 year. Rituximab was a well-tolerated 

therapy with no unexpected side effects noted. Serious adverse 

events encountered during rituximab therapy are reported 

in Table  2. Two patients experienced recurrent infections, 

one each of herpetic mouth ulcers and skin infections. The 

patient with herpetic infection has since been maintained with 

valcyclovir therapy, with no further relapses. One patient was 

diagnosed with breast cancer within 3 months of starting ritux-

imab therapy. She tolerated surgical, radiation, and hormonal 

therapy well without discontinuing rituximab.

Leukopenia developed in two patients. One patient, who 

previously received cyclophosphamide, developed severe neu-

tropenia, and rituximab was withdrawn for 1 year. Bone marrow 

examination revealed no hematologic abnormalities, including 

myelodysplasia, and the neutropenia was fully reversible. This 

patient developed a relapse of her eye disease, and single-agent 

rituximab was reinstituted, with improvement of eye disease 

and no further neutropenia. In the other leukopenic patient, 

no further leukopenia developed after the rituximab dose was 

reduced and methotrexate discontinued.

Figure 1 shows a sarcoidosis patient treated with 

rituximab for granulomatous eye disease. She developed 

refractory disease from high doses of corticosteroids and 

methotrexate, necessitating surgical debulking on three 

occasions. Initial consultation was sought for further evalua-

Figure 1 Patient 7 with retroorbital mass found to have noncaseating granulomas 
consistent with sarcoidosis. First image (A) shows eye swelling prior to rituximab 
therapy. Patient also had active anterior uveitis. She was treated with 60  mg 
prednisone a day and methotrexate. Second image (B) shows marked reduction 
of eye swelling after 6 months of rituximab therapy. Anterior uveitis had resolved. 
Patient had been able to reduce their dose of prednisone to 10  mg a day and 
continued on methotrexate. Patient provided written consent for publication of 
these photographs.
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Figure 2 Patient 1 with episcleritis with positive C-ANCA. Methotrexate had been 
discontinued after 4 years of therapy. Patient developed recurrence of episcleritis 
and developed new lung lesions (A). No response to reinstitution of methotrexate 
and prednisone. Rituximab instituted with marked reduction in lung lesions (B), 
improvement in episcleritis, and prednisone withdrawal. 
Abbreviation: C-ANCA, C-antineutrophil cytoplasmic antibody.

tion and possible treatment with an anti-TNF agent; however, 

because she carried a p53 mutation encoding for Li–Fraumeni 

syndrome with an increased risk of malignancy, she declined 

anti-TNF therapy. Figure 1A shows her edematous right eye 

and ptosis despite 6 months of 60 mg prednisone daily and 

10 mg methotrexate a week. Figure 1B shows her right eye 

6 months after starting rituximab. The patient continued to 

receive weekly methotrexate, but prednisone was reduced 

to 10 mg a day.

Five patients had clinically significant lung involvement 

at the time rituximab was instituted. This included three 

cases of ANCA-associated vasculitis and two cases of 

sarcoidosis. All five patients with lung involvement had 

improvement in symptoms with rituximab therapy. Com-

puted tomography scanning prior to rituximab therapy 

revealed pulmonary nodules in the three ANCA-associated 

vasculitis patients. In all three cases, the nodules resolved 

with rituximab therapy. Figure 2 shows computed tomog-

raphy scans for a patient with C-antineutrophil cytoplasmic 

antibody-positive episcleritis. Although the patient initially 

responded to methotrexate, she developed recurrent epis-

cleritis and new lung lesions 6 months after methotrexate 

withdrawal. Despite drug reinstitution, the lung lesions 

progressed (Figure  2A). After rituximab institution, the 

episcleritis resolved within 2 months, and the lung nodules 

markedly diminished over 4 months (Figure 2B). Corticos-

teroid ophthalmic drops have since been discontinued, and 

she has been maintained on intermittent rituximab for 2 

years without further relapse.

Conclusion
Rituximab was successful in treating eight of nine patients 

with granulomatous eye disease secondary to ANCA-

associated vasculitis or sarcoidosis. The involvement 

could be as an orbital mass, episcleritis, or uveitis. All of 

these manifestations have been reported with both ANCA-

associated vasculitis and sarcoidosis.14,15 The drug was well 

tolerated, with only one patient having to discontinue it 

because of neutropenia. In that case, the underlying disease 

recurred, and she was able to restart rituximab with no further 

neutropenia. The response to therapy was based on the use of 

topical and systemic glucocorticoids. The decision to change 

glucocorticoid therapy was made by one ophthalmologist 

(AHK). We have previously used this evaluation method to 

assess responses to etanercept therapy for sarcoidosis.13

Prior reports have indicated a good response by 6 months 

for ocular disease attributed to ANCA-associated vasculi-

tis.8,16–21 However, at least a third of patients who received 

only two initial treatments relapsed within 18  months.20 

Reinstitution of rituximab usually led to reestablishing a 

remission.19,20 Rituximab was initially reported as efficacious 

for lung and renal disease secondary to ANCA-associated 

vasculitis.8,22 Recent double-blind trials have shown similar 

effectiveness for rituximab, compared to cyclophosphamide 

for systemic ANCA-associated vasculitis.9,23 In the current 

study, all four patients with lung disease responded. This 

included three patients with ANCA-associated vasculitis 

and pulmonary nodules, all of whom responded to rituximab 

therapy (Figure 2).
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The previously reported placebo-controlled trials compar-

ing rituximab to cyclophosphamide failed to show significant 

differences in toxicity between rituximab and cyclophos-

phamide.9,23 However, these studies were of relatively 

short duration and without long-term toxicity assessment. 

Long-term toxicity data is available for both agents in the 

malignant and nonmalignant setting. As an alkylating agent, 

cyclophosphamide can be responsible for temporary or 

permanent amenorrhea and concomitant fertility issues.24 

In contrast, menstrual and fertility issues appear unassoci-

ated with single-agent rituximab. Long-term administration 

of cyclophosphamide for ANCA diseases can be associated 

with an increased risk of malignancy, especially bladder 

cancer.25 Increased malignancy risk has not been associated 

with rituximab administration.

There are significant toxicities associated with rituximab. 

These include neutropenia and increased risk of infections.26,27 

The risk of neutropenia is increased with previous or 

concurrent administration of cytotoxic agents.28 It may also be 

more common in some conditions, such as ANCA-associated 

vasculitis.29 Both of our neutropenic cases occurred in 

sarcoidosis patients who had received cytotoxic agents 

for more than 2 years prior to the institution of rituximab. 

Sarcoidosis itself may affect the bone marrow, leading to 

neutropenia.30,31 Infection complications can be severe, but 

are usually reported at a rate of less than 1%.26,27,29 Patients 

not receiving high-dose chemotherapy for lymphoma have a 

lower rate of complications, even when therapy is received 

for more than 5 years.32 Although herpetic reactivation 

has been reported during rituximab therapy,33,34 the use of 

antiviral therapy has been effective in reducing the risk of 

recurrent viral infections.34

A limited number of case reports describe the benefit 

of rituximab for sarcoidosis.10–12 In the current series, three 

of four sarcoidosis patients with refractory ocular disease 

responded to rituximab. The one nonresponding patient 

had previously improved with the anti-TNF antibody 

infliximab, but the drug was discontinued because of 

recurrent infections. Although rituximab may increase 

the risk of a variety of infections, including viral reactiva-

tion,26 a higher risk of serious infections appears unlikely 

with single-agent therapy.27 The patient continued to have 

recurrent skin infections, but these responded to antibiotic 

therapy. This patient was considered a nonresponder to 

rituximab, because the prednisone dosage could not be 

tapered below 20 mg daily.

Overall, rituximab was well tolerated in this study. 

Rituximab was a successful alternative to other biologic agents 

for the treatment of patients with ocular granulomatous disease. 

Future studies into the use of this drug are warranted.
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