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Experiences with Rituximab for the Treatment of
Autoimmune Diseases with Ocular Involvement 
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Regina Max, Hans Martin Lorenz, and Friederike Mackensen

ABSTRACT. Objective. To report the efficacy of rituximab (RTX) in the treatment of ocular or orbital inflam-
mation accompanying autoimmune diseases refractory to previous standard immunosuppressive
therapy.
Methods.We reviewed medical records of 9 consecutive patients with noninfectious ocular or orbital
inflammation treated with RTX.
Results. Over a mean followup of 42 months, 7 patients were in clinical remission, 1 had partial
response to treatment, and 1 did not respond. Best corrected visual acuity improved ≥ 1 line in 4
patients, was stable in another 4 patients, and worsened in 1. Concomitant immunosuppressive
therapy was tapered in 6 cases. Systemic corticosteroids were tapered or kept below 7.5 mg a day in
5 patients 1 year after the first RTX cycle.
Conclusion. RTX therapy, in patients who are refractory to standard immunosuppressive therapy,
was effective and showed a beneficial response to treatment including induction of clinical remission
of inflammation in most patients. (First Release Nov 15 2013; J Rheumatol 2014;41:84–90;
doi:10.3899/jrheum.130206)
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Rituximab (RTX) is a chimeric human-mice monoclonal
antibody directed against CD20 surface marker, localized on
pre-B lymphocytes, normal, and neoplastically transformed
mature B lymphocytes. RTX was registered for the first time
in the United States in 1997 for the therapy of malignant
non-Hodgkin lymphomas, and in Europe in 19981. RTX has
been shown to be an effective treatment for rheumatoid
arthritis (RA) in 3 randomized controlled trials and is now
licensed for use in refractory rheumatic disease2. In the
United States, it has been approved by the Food and Drug
Administration for use in combination with methotrexate
(MTX) for reducing signs and symptoms in adult patients
with moderate to severe RA who have had an inadequate
response to 1 or more anti-tumor necrosis factor (TNF)-a

therapies. The medication is also successfully used in
patients with idiopathic thrombocytopenic purpura,
hemolytic anemia, and systemic lupus erythematosus3,4,5.
Efficacy of B cell depletion therapy with RTX has also been
reported in patients with juvenile idiopathic arthritis
(JIA)-associated uveitis6 granulomatous polyangiitis (GPA)
and other antineutrophil cytoplasmic antibodies-associated
systemic vasculitis7,8,9,10. There is limited data available
regarding the use of rituximab in diseases affecting the
eye11,12.

We describe 9 patients diagnosed with different types of
ocular and orbital inflammation accompanying autoimmune
diseases refractory to conventional therapy and other
immunosuppressive drugs who were treated with RTX and
who showed clinical improvement without any adverse
effects.

MATERIAL AND METHODS
Approval of the local ethics committee was obtained. We retrospectively
reviewed medical records of all patients in our center treated with RTX.
Cases were consecutive patients with GPA, Behçet disease, RA, and JIA
whose disease was refractory to standard immunosuppressive therapy.
Patients with GPA disease were evaluated separately because they were the
biggest group. Patients in our center are usually managed with a step-up
therapy of immunosuppressive treatment. Initially, systemic corticosteroids
are administered at 1 mg/kg/day. Later, a therapy with an isolated anti-
metabolite, such as MTX; a signal transduction inhibitor, such as
cyclosporine; a purine synthesis inhibitor, such as azathioprine or
mycophenolate mofetile acid; or an alkylating agent such as cyclophos-
phamide is administered depending on the type of ocular inflammation. If
patients are refractory or intolerant to this therapy, switching to another
immunosuppressive treatment or a combined treatment of 2 or 3 immuno-
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suppressive therapies is used. In some cases, if patients still do not respond,
an anti-TNF-a therapy (infliximab, etanercept, or adalimumab) would be
added to immunosuppressive treatment. Patients were considered
refractory to treatment if they presented persistent ocular inflammation
after using all these combined therapies.

Initially, 2 doses of RTX (1000 g) were infused over several hours
separated by 2 weeks. After 6 months, another cycle of treatment was
repeated if ocular inflammation was not controlled. Before and after each
cycle, a complete ophthalmological examination was performed. B cell
counts were obtained if clinical response was lacking. Therapy failure
occurred if subjective symptoms, best corrected visual acuity (BCVA),
and/or signs of inflammation, such as anterior chamber or vitreous cells,
scleral injection, ocular motility, or proptosis, did not improve. Intraocular
inflammation was graded and evaluated per Standardization of Uveitis
Nomenclature recommendations13. Regarding scleral injection, motility,
and proptosis, no standardized grading took place but the overall clinical
improvement or worsening was taken from the chart. Intolerance of RTX
requiring cessation of treatment was defined as appearance of serious
adverse events that can cause death or disability such as cardiac arrest,
hepatitis B reactivation, or pulmonary toxicity.

We recorded BCVA as main outcome measure and secondary outcome
measures as changes in patient complaints, presence of intraocular or
orbital inflammation, concomitant immunosuppressive therapy require-
ments before and after RTX therapy, and adverse events. Snellen BCVA
stabilization or an improvement of 1 line or more in either eye was
considered a clinically significant change. Response to treatment was
defined as a 50% reduction in ocular disease activity, which had previously
required treatment escalation, in the absence of new manifestations.
Remission was defined as the absence of active disease with stable main-
tenance immunosuppressive therapy, including prednisone at a dosage of ≤
7.5 mg/day. Relapse was defined as the recurrence or new onset of disease;
major ocular relapses were defined as those involving sight-threatening
disease11.

Concomitant immunosuppressive therapy was tapered if the patient
achieved control of inflammation. Any decrease in the number or dosage of
immunosuppressive medications was recorded and considered improve-
ment data. Patient complaints and complications due to treatment were
recorded as adverse events. 

RESULTS
The median patient age at disease onset was 36 (13–72)
years. At the time of the first RTX cycle, patient age was 48
years with a range of 30 to 74 years. Six patients were
affected by GPA (5 had orbital granulomatosis and 1 had
scleritis); 1 patient had scleritis, myositis, and intermediate
uveitis due to Behçet disease; and 2 patients had anterior
uveitis, one associated to RA and the other to JIA. RTX
therapy was administered in all cases because of refractory
ocular disease to conventional immunosuppressive treat-
ment. Before RTX therapy all patients were treated with 2 or
3 different immunosuppressive medications and with corti-
costeroids at 1 mg/kg/day. The clinical data, outcomes, and
medications prior to and after RTX therapy for each patient
are summarized in Table 1.

The mean number of RTX cycles was 3.6, with a range
of 1 to 8, and the mean followup time from the first infusion
was 42 months, with a range of 6 to 60 months. After
achieving suppression of ocular inflammation, we were able
to reduce the dosage of corticosteroids in all patients and the
number of immunosuppressive therapies in 6 patients

(patients 1, 2, 4, 5, 8, and 9). Systemic corticosteroids were
tapered or kept below 7.5 mg a day in 5 patients 1 year after
the first RTX cycle. BCVA improved in 4 patients, was
stable in 4 patients, and worsened in 1 patient. No patient
experienced any adverse effects or complaints associated
with the RTX treatment. Treatment was judged to be
successful in 8 patients. One patient (number 3) failed. 

Patient 1 was diagnosed with seronegative, cyclic citrul-
linated peptide–negative RA with erosive joint damage in
1985 at the age of 36 and was treated with MTX, azathio-
prine, hydroxychloroquine, leflunomide, and a combination
of cyclosporine and MTX. In 2000, infliximab was given in
combination to MTX with improvement, but was stopped
because of thrombocytopenia in 2002. Therapy was
switched to etanercept. In 2004, she developed anterior
uveitis with macular edema in her left eye. This did not
respond sufficiently to local treatment (prednisolone drops
and triamcinolone orbital floor injections). Therefore, she
was switched to adalimumab in 2005. With this her arthritis
worsened dramatically, so after only 2 months, the patient
changed back to etanercept, with improvement of arthritis.
Uveitis was partially controlled with repeated periocular
triamcinolone injections and topical therapy. Cataract
extraction was necessary in 2006. After this, repeated intra-
vitreal triamcinolone injections were needed every 4 to 5
months. Macular edema improved but never resolved
completely. In 2007, moderately elevated intraocular
pressure was noted. The first dose of RTX was given in July
2007. B cell depletion was confirmed in November 2007.
Repeated infusions were performed regarding joint activity
every 8 to 10 months at first. Joints improved, but relapsing
macular edema required another intravitreal injection in
October 2007 and October 2008, and a periocular in July
2009. Glaucomatous changes of the optic disc were noted in
September 2009. Finally, RTX infusions were given in
regular 6-month intervals from October 2009 to date
(October 2011). With this, uveitis and joints were equally
well controlled and no more injections or topical treatments
were needed. Oral corticosteroids were tapered to 5 mg
prednisone. BCVA improved 1 line to 20/32. Intraocular
pressure was normal (17 mmHg), and central retinal
thickness measurements by optical coherence tomography
were normal. 

Patient 2 was diagnosed with JIA in early childhood. In
1993, at 13 years of age, anterior uveitis was detected. She
was treated with leflunomide, azathioprine, cyclosporine,
and oral and topical steroids. In 2000, etanercept was intro-
duced, which improved joints but was insufficient to control
uveitis activity. In 2005, she was switched to infliximab
with subsequent improvement. After 1 year, loss of effect
was suspected as uveitis activity increased again. A switch
to adalimumab led to improvement, but it was short-lived.
Only 9 months later, the first RTX infusion was given, as the
eyes and joints were active again. This led to improvement
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so that a cataract operation could be performed on the left
eye. BCVA improved to 20/63, but postoperative uveitis
activity of 1+ cells and 2+ flare on the operated eye required
a periocular triamcinolone injection. The patient was lost to
followup afterward, so no evaluation at 1 year took place.

Patient 3, with Behçet disease (oral and genital ulcers,
arthritis, severe uveitis, scleritis, and myositis flares), was
diagnosed in 1993. Treatment consisted of oral cortico-
steroids as well as MTX, cyclosporine, and azathioprine,
which were only partially effective in controlling disease
activity. Side effects, including nausea, vomiting, pancy-
topenia, and infections, limited treatment as well. In 2005,
etanercept was added for 3 months without effect.
Following this, cyclophosphamide was given, which led to
improvement of uveitis after 8 months of therapy.
Cyclophosphamide was stopped after 12 months with a
cumulative dose of 84 g because of pancytopenia and
varicella zoster virus reactivation. The patient was treated
with infliximab and later with interferon-a without suffi-
cient response and significant side effects from interferon.
RTX was first given in March 2007, but did not lead to suffi-
cient B cell depletion (> 3% CD20+ B cells). The eye was

enucleated owing to intolerable pain and no visual function
in June 2007. For systemic symptoms, adalimumab was
introduced in December 2007 but had to be stopped after 2
injections because of leukopenia. In 2008, leflunomide was
added to MTX to reduce steroid need. In December 2008,
the patient presented with sudden vision loss on her previ-
ously unaffected right eye. Optic neuritis and scleritis were
diagnosed. Periocular triamcinolone injection, high-dose
intravenous corticosteroids, and cyclophosphamide were
given immediately but vision dropped to no light projection
within 3 weeks. Mycophenolate was added to the systemic
therapy. Repeated painful scleritis activity required repeated
subconjunctival triamcinolone injections. In April 2010
adalimumab was given again, and in June, 200 mg
cyclosporine was added to 20 mg subcutaneous MTX and
adalimumab. Since then no more scleritis flares have been
observed and systemic activity is better controlled as well.

All patients with GPA (patients 4–9) had been treated
with cyclophosphamide and baseline immunosuppressive
therapy before RTX, but were not controlled. Baseline
immunosuppressive therapy was kept stable before RTX
was given or was reduced for fear of side effects. Four

Table 1. Demographic data and treatment before and after rituximab (RTX) therapy.

ID   Sex     Age at         Ocular                 Systemic       Number            Treatment Before RTX             BCVA       BCVA    Prednisone   Prednisone   Followup,     Treatment
                   Onset         Disease                 Disease          of RTX            (Besides Corticosteroids            Before       1 Year         Dose      Dose 1 Year       Mos         Combined
                of Ocular                                                          Cycles                        and MTX)                        RTX         After         Before      After First                        with RTX*
             Inflammation,                                                                                                                                                    First          RTX       RTX Cycle
                      yrs                                                                                                                                                       RTX Cycle                             
                                                                                                                                                                                                                                 
1   Female      55           Anterior                    RA                  8                          Azathioprine,                     20/32        20/25          5 mg            5 mg              51         Leflunomide
                                   uveitis, ME                                                               hydroxychloroquine, 
                                                                                                             leflunomide, cyclosporine A, 
                                                                                                                   infliximab, etanercept,
                                                                                                                          adalimumab
2   Female      13           Anterior                    JIA                  1                  Etanercept, infliximab,            20/200         NA          7.5 mg            NA                5                MTX
                                       uveitis                                                            adalimumab, cyclosporine A, 
                                                                                                                leflunomide, azathioprine
3   Female      26           Scleritis,                 Behcet               1          Cyclophosphamide, cyclosporine     Light         Eye         40 mg          20 mg             60               MTX
                                     myositis,                                                            A, azathioprine, etanercept,      projection  enucleated
                                  intermediate                                                            infliximab, interferon a                                   

                                       uveitis
4     Male        67            Scleritis          GPA (cANCA+,        2          Cyclophosphamide, azathioprine,     20/25        20/25         20 mg           5 mg              48               MTX
                                                          kidney, skin, nose,                           mycophenolate, MTX
                                                           joints and nerves)
5   Female      72       Inflammatory      GPA (ANCA–,         2           Cyclophosphamide, azathioprine        LP         20/400            0                  0                 26               MTX
                                orbital disease       locoregional)                                                 
6   Female      31       Inflammatory     GPA (cANCA+,        3          Cyclophosphamide, azathioprine,     20/20        20/20         30 mg          11 mg             60       Mycophenolate
                                orbital disease       locoregional)                                             MTX
7     Male        36       Inflammatory     GPA (cANCA+,        6               Cyclophosphamide, MTX,           20/20        20/20         20 mg           5 mg              54              MTX,
                                orbital disease         lung, nose)                                         leflunomide                                                                                                                  leflunomide
8   Female      42       Inflammatory     GPA (cANCA+,        1           Cyclophosphamide, azathioprine      20/20        20/20         60 mg           4 mg              27               MTX
                                orbital disease       locoregional)
9     Male        30       Inflammatory     GPA (cANCA+,        8         Cyclosphosphamide, azathioprine,      HM        20/400       100 mg         7.5 mg             48       Mycophenolate
                                orbital disease       lung and later                                    mycophenolate
                                                               locoregional)

GPA: granulomatous polyangiitis; JIA: juvenile idiopathic arthritis; RA: rheumatoid arthritis; ME: macular edema (*besides corticosteroids); LP: light
projection; HM: hand movements; ANCA: antineutrophilic cytoplasmic antibodies; MTX: methotrexate; NA: not applicable; BCVA: best corrected visual
acuity.
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patients (4, 5, 6, and 8) achieved total control of orbital
and/or scleral inflammation with the addition of RTX
treatment at the end of followup period. They did not require
continuous RTX cycles, but could be maintained with a
baseline immunosuppressive medication. Patient 7 needed
another RTX cycle in June 2012 because of activity of
systemic GPA after being in remission for 2 years. His
orbital disease has been quiet since the second RTX cycle.

Patient 9 with GPA and orbital inflammation with
proptosis improved 6 weeks after the first RTX infusions
(Figure 1). Orbital inflammation improvement was also
seen at magnetic resonance imaging before and after
infusions (Figure 2). Unfortunately he presented at another
center in the interval and did not receive his 6-month
reinfusion, which made increased doses of oral cortico-
steroids necessary. After the flare during the time RTX was
ceased, his vision dropped to no light perception. Currently,
he is controlled at 2 mg prednisone and mycophenolate with
regular reinfusions of RTX every 6 months. This patient was
shown to have uncontrolled hepatitis B reactivation with
elevated liver enzymes and very high viral load when
laboratory tests were performed before RTX was started.
After discussion with infectious disease specialists, therapy
with tenofovir was added and viral load declined while he
was taking concomitant therapy with RTX, mycophenolic
acid, and high-dose steroids.

DISCUSSION
We describe our clinical experiences with the use of RTX
treatment in 9 patients with ocular inflammation resistant to
standard immunosuppressive therapy. There were 3 patients
with uveitis in our series, and 6 with ophthalmic GPA. RTX
treatment was efficacious in controlling inflammation and
stabilizing vision for the majority of patients in our study. 

We have reviewed reports about ocular GPA and there are
no randomized controlled trials to support RTX use in this
disease. Until now, the data available were based on case
reports or case series. Recently, Joshi, et al14 have reported
the largest case series of 20 patients with refractory
ophthalmic GPA. Although relapse occurred in one-third of
patients, all of them achieved remission without further
relapse. Previous reports11,14,16,17,18,19,20 mention 15
patients with refractory ophthalmic GPA treated with RTX
in whom the ophthalmic disease was driving treatment
decisions and disease activity had persisted despite standard
immunosuppressive therapy (prednisolone and intravenous
pulses of cyclophosphamide). RTX was effective and
induced remission in all cases, without concomitant post-
infusional treatment in 8 cases, prednisolone with 1
immunosuppressive medication in 6 cases, and only
prednisolone in 1 case. No adverse effects were detected.
Taylor, et al15 reported a case series of 10 patients with
orbital and ocular (scleritis) GPA with a beneficial response
to treatment with RTX in all patients, including induction of

clinical remission. Other reports21,22,23,24,25,26,27, with a
total of 14 patients, have described the use of RTX in
patients with ophthalmic manifestations of GPA. In those
cases, authors have concluded that, as opposed to vasculitis

Figure 1. Patient with granulomatous polyangiitis and orbital inflam-
mation. A. Orbital inflammation with proptosis was observed before
rituximab (RTX) therapy. B. We observed improvement in orbital inflam-
mation 4 weeks after RTX treatment. C. Proptosis and orbital inflammation
were improved 6 weeks after RTX infusions.
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symptoms, granulomatous orbital involvement does not
respond to RTX because of the fibrotic nature of granulomas
in GPA, especially when occurring retro-orbitally. Looking
at our case series and the remaining literature, we see a
clinical response even when granulomas do not completely
disappear. To date, only 1 prospective open-label trial has
reported that RTX appears to be effective for the induction
and maintenance of stable remission without glucocorti-
coids in patients with systemic GPA who failed to respond

to cyclophosphamide or had contraindications for
cyclophosphamide9. RTX was well tolerated in these
patients and the short-term safety profile was encouraging.

In the same way, we have reviewed RTX treatment in RA
and Behçet disease. Four patients with severe scleritis
associated with RA refractive to conventional treatment
have been reported to have had a successful response to
RTX (mean time in remission 8.25 months) without any side
effects28,29,30. Sadreddini, et al31 reported 1 patient with

Figure 2. Magnetic resonance images (MRI) before and after rituximab (RTX) infusions. Axial (upper left) and sagittal (upper right)
short-tau inversion recovery images before RTX treatment showing left exophthalmos and inflammatory tissue involving extraconal
and periorbital fat. MRI 5 weeks after rituximab: Axial (lower left) and sagittal (lower right) T1-weighted images after gadolinium
injection. There was persistence but improvement in both fatty infiltration and the left exophthalmos. The persistence of inflam-
matory reaction is evident inside the maxillary sinus and the cavernous sinus, in the sagittal view postcontrast injection.
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visual loss due to retinal vasculitis in Behçet disease that
was resistant to prednisolone and azathioprine. This patient
was treated successfully with RTX and his remission was
sustained for 24 months of followup. Unfortunately, no B
cell depletion could be achieved in our patient with Behçet
and no response to RTX was seen.

Miserocchi, et al16 retrospectively evaluated the efficacy
of RTX on 8 patients with JIA-associated uveitis refractory
to conventional immunosuppressants and anti-TNF agents
(etanercept, infliximab, adalimumab). All patients revealed
improvement of intraocular inflammation around the 4th
month after the first infusion of RTX without any adverse
events. More recently, Heiligenhaus, et al6 published a case
series of 10 patients with JIA associated uveitis and good
response to RTX.

RTX appears to be a very effective medication in
refractory forms of ocular and orbital inflammation to
immunosuppressive therapy. In patients with JIA associated
uveitis, the positive response to RTX is in agreement with
previous immunohistochemical observations in these
patients who show focal aggregates of CD20+ B cells32.
RTX is generally well tolerated and has fewer side effects
than corticosteroids. The most common side effects include
infusion-related effects such as dizziness, weakness, nausea,
itching, fever, or chills, which often occur within the first 24
h after the start of RTX infusion. We did not observe any
side effects or complications related to RTX therapy during
the mean followup time of 42 months. Still, a case series of
9 patients is not sufficiently powered to rule out side effects.
In 2010, the results of the RAVE trial, performing a head to
head comparison between RTX and cyclophosphamide in
GPA, were published33. Somewhat unexpected, the rate of
adverse events in the RTX group was as high as in the
cyclophosphamide group, with 7% developing severe infec-
tions. Severity of disease and high doses of corticosteroids
probably contributed to the side effects, but the risk of
different kinds of infections should always be taken into
account when treating patients with RTX. Also, a report on
cases of progressive multifocal leukoencephalopathy34 in
patients receiving RTX for RA or systemic lupus erythe-
matosus is a concern and, in our regard, limits RTX to
salvage therapy for treatment-resistant patients with ocular
or orbital inflammation. Another point to be determined is
the appropriate length of RTX treatment. 

Our study results must be interpreted in the context of the
retrospective design, small number and heterogeneity of
patients, and lack of a control group. The outcome measures
chosen (BCVA and ability to taper prednisone) are of
clinical relevance, but have limitations in longstanding
disease and only reflect part of the picture. Still, in our case
series, RTX treatment was associated with stability or
improvement of intraocular inflammation in 8 of 9 patients
after a mean followup of 42 months. This suggests that RTX
treatment may be efficacious in controlling or inducing

remission in patients with ocular and orbital inflammation.
Although we would hope that this experience would be
confirmed in randomized clinical trials, we conclude that
RTX seems to be a useful treatment for severe ocular
inflammation refractory to classical immunosuppressive
therapy.
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