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【 CASE REPORT 】

Peripheral Ulcerative Keratitis Associated with Granulomatosis
with Polyangiitis Emerging Despite Cyclophosphamide,

Successfully Treated with Rituximab
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Abstract:
A 67-year-old Japanese man was diagnosed with granulomatosis with polyangiitis based on the presence of

right maxillary sinusitis, proteinase 3 antineutrophil cytoplasmic antibody positivity, and right scleritis. A

conjunctival biopsy specimen showed neutrophil-predominant infiltration around the vessels without granu-

loma. Because there was a risk of blindness, pulsed methylprednisolone and intravenous cyclophosphamide

pulse therapy (IVCY) were started. However, it was ineffective, and peripheral ulcerative keratitis newly

emerged. We promptly switched the treatment from IVCY to rituximab, and ophthalmologists performed am-

niotic membrane transplantation, which avoided blindness. The close and effective working relationship be-

tween physicians and ophthalmologists improved our patient’s ocular prognosis.
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Introduction

Granulomatosis with polyangiitis (GPA) is a multisystem

disorder characterized by necrotizing granulomatous inflam-

mation and pauci-immune small-vessel vasculitis (1, 2). It is

known that 50-60% of GPA patients have ocular involve-

ment (3). Of the ocular involvement, scleritis, peripheral ul-

cerative keratitis (PUK), and orbital mass are common, and

each can result in blindness (3). We present a characteristic

case of GPA with ocular involvement that was refractory to

prednisolone and intravenous cyclophosphamide but for

which rituximab was effective.

Case Report

A 67-year-old Japanese man was admitted to our hospital

complaining of ophthalmalgia and conjunctival hyperemia in

his right eye and body weight loss. The ophthalmalgia and

conjunctival hyperemia had emerged 15 months prior to this

admission, and at that time, he was diagnosed with scleritis

and treated with corticosteroid-containing eye drops and
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tacrolimus-containing eye drops. His symptoms were not re-

lieved. An ophthalmologist suspected that systemic disease

might be present in addition to the scleritis and examined

the patient in greater detail; proteinase 3 antineutrophil cyto-

plasmic antibody (PR3-ANCA) was revealed to be positive.

A physician suspected scleritis associated with ANCA-

associated vasculitis, and daily 30-mg prednisolone was thus

initiated 12 months prior to this admission. The patient’s

symptoms improved temporarily, but his scleritis worsened

with the tapering of prednisolone. He started taking daily

150-mg cyclosporine in addition to prednisolone at 11

months prior to this admission.

The weight loss began 11 months prior to this admission,

amounting to a >10-kg reduction until this admission. He

became aware of nasal congestion and was diagnosed with

sinusitis three months prior to this admission. In addition,

his right scleritis worsened, so he was admitted to our hos-

pital. He had a long-standing history of hypertension, type 2

diabetes mellitus, and dyslipidemia. Five years earlier, he

had undergone coronary artery bypass surgery for the treat-

ment of a myocardial infarction. His eyes had not experi-

enced any traumatic events. He did not have any family his-

tory of rheumatic diseases.

His physical examination on admission revealed the fol-

lowing: body temperature 36.8°C, blood pressure 107/63

mmHg, and pulse rate 71/min. Auscultation of the chest

showed neither heart murmur nor crackles. Right-

predominant bilateral conjunctival hyperemia was seen.

There was no exophthalmos, saddle-nose deformity, or skin

eruptions.

His laboratory test results were as follows: white blood

cell (WBC) count 12,500/mL (neutrophils 67%, lympho-

cytes 22%, monocytes 10%, eosinophils 1%, and basophils

0%); hemoglobin 10.6 g/dL; platelets 41.8 /mL; C-reactive

protein (CRP) 0.2 mg/dL (normal range <0.17 mg/dL);

erythrocyte sedimentation rate (ESR) 85 mm/h (normal

range 1-10 mm/h); and serum creatinine (Cr) 1.56 mg/dL

(normal values <1.0 mg/dL). PR3-ANCA was elevated to 23

EU/mL (normal range: <12 EU/mL), but myeloperoxidase

antineutrophil cytoplasmic antibody was negative. A urinaly-

sis showed no hematuria and no casts.

On an ophthalmologic examination, his best-corrected vis-

ual acuity was counting fingers oculus dexter, 20/50 oculus

sinister. Thinning of the sclera and a nodule with bleeding

existed on the upper ear-side of his right eye, and the in-

flammation reached the periphery of the cornea

(Fig. 1a-1, a-2). Optical coherence tomography showed

macular edema in the patient’s right eye (Fig. 2a). Fundo-

scopy showed white spots on his right retina. On a slit-lamp

eye examination, no thinning of the cornea was observed

(Fig. 3a). Computed tomography (CT) showed mucosal

thickening at the patient’s right maxillary sinus. Chest CT

showed no notable findings, including no pulmonary nod-

ules or interstitial lung disease. Magnetic resonance imaging

of the head showed no hypertrophic pachymeningitis and no

orbital masses. A kidney biopsy specimen showed no cres-

cent formation, arteritis, or fibrinoid necrosis. Mild mesan-

gial expansions were seen, suggesting mild diabetic nephro-

pathy.

Because the patient had right maxillary sinusitis, positive

PR3-ANCA, and right scleritis, we diagnosed GPA based on

the Chapel Hill Consensus Conference criteria (4) and the

European Medicines Agency algorithm (5) with exploratory

surrogate markers for GPA. We concluded that the patient’s

chronic kidney disease was caused by diabetic nephropathy.

We changed the cyclosporine to an increased dose of 60 mg/

day oral prednisolone following pulsed methylprednisolone

(1,000 mg/day for 3 consecutive days per week) twice and

intravenous cyclophosphamide pulse therapy [IVCY; 900 mg

(=15 mg/kg) per body once every 2 weeks] twice. As topical

therapies, we continued corticosteroid-containing eye drops

and tacrolimus-containing eye drops. An ophthalmologist ad-

ministered intravitreal bevacizumab and performed a biopsy

of the right conjunctiva. The right conjunctival biopsy speci-

men showed neutrophil-predominant infiltration of the blood

vessels without granuloma (Fig. 4a, b). At two weeks after

starting treatment, the patient was free from right ophthal-

malgia, and his macular edema was improved (Fig. 2b), but

conjunctival hyperemia in his right eye remained, and PUK

newly emerged (Fig. 1b-1, 3b). In addition, the sclera be-

came thinner (Fig. 1b-2), and opacity of the vitreous body

emerged, which made it difficult to observe the fundus of

the right eye. The risk of blindness of the right eye in-

creased, becoming imminent because of the progression of

the PUK.

We determined the IVCY to be ineffective and switched

the treatment to rituximab (500 mg per body, 375 mg/m2 per

week for 4 weeks) (Fig. 5). In addition to rituximab,

peritectomy was performed for the PUK, and amniotic

membrane transplantation was added to resolve the thinning

of the sclera. Two weeks after the start of the rituximab

regimen, the level of CD20-positive cells decreased from

23.7% to 0.1%. Four weeks after the start of the rituximab

regimen, the patient’s PUK was improved, and the hypere-

mia in his right eye had diminished (Fig. 1c-1, 1c-2, 3c).

Although the opacity of the vitreous body was not improved

and his best-corrected visual acuity was light perception

oculus dexter, 20/200 oculus sinister, he narrowly avoided

blindness.

Because the level of CD20-positive cells had risen to

4.0% without worsening of the PUK or other symptoms

eight months later, we added maintenance rituximab admin-

istered at 8-month intervals. Two years after the first admini-

stration of rituximab, the symptoms in the patient’s eyes

have never relapsed.

Discussion

We herein report the case of a patient with GPA compli-

cated with PUK and scleritis. The PUK emerged after the

initiation of IVCY treatment and worsened rapidly. The ap-

propriate judgement of the inefficacy of IVCY and the
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Figure　1.　Macroscopic findings of the patient’s right eye (1: frontal view, 2: left gaze). On admis-
sion, a: inflammation spread near the periphery of the cornea (red arrows). Thinning of the sclera and 
a nodule with bleeding on the upper ear-side of the right eye were noted (red circle). After IVCY 
therapy and intravitreal bevacizumab, b: hyperemia remained, and the sclera became thinner (red 
circle). After rituximab therapy, peritectomy, and amniotic membrane transplantation, c: hyperemia 
diminished, and ocular surface reconstruction progressed smoothly.

Figure　2.　Optical coherence tomography findings. On ad-
mission, a: macular edema was seen in his right eye. After 
IVCY therapy and intravitreal bevacizumab, b: macular ede-
ma was improved (red arrows).

prompt switch from IVCY to rituximab led to the avoidance

of blindness.

In ocular manifestations of ANCA-associated vasculitis,

the frequency of scleritis is 75.0%, and that of PUK is

16.1% (6). Our patient had both scleritis and PUK without

visceral organ involvement.

In general, treatment with a combination of a corticoster-

oid and cyclophosphamide results in remission for approxi-

mately 70-90% of GPA patients, and refractory patients are

treated by rituximab (7), a monoclonal antibody directed

against CD20, which leads to the depletion of peripheral B-

lymphocytes (8). However, there are few prognostic factors

to predict the effectiveness of treatment with a combination

of a corticosteroid and cyclophosphamide for individual

cases (9). Regarding GPA with ocular manifestations, rituxi-

mab has been reported to be effective for PUK or necrotiz-

ing scleritis with GPA (10-14). Because our patient was also

refractory to corticosteroids and IVCY and because blind-

ness was forthcoming, we promptly switched to rituximab.

In refractory antibody-associated vasculitis (AAV) patients,
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Figure　3.　Slit-lamp eye examination findings. On admission, a: There was no thinning of the cor-
nea. After IVCY therapy and intravitreal bevacizumab, b: Peripheral ulcerative keratitis (red arrow) 
newly emerged in the right eye. After rituximab therapy, peritectomy, and amniotic membrane trans-
plantation, c: peripheral ulcerative keratitis was improved.

Figure　4.　Right conjunctival biopsy specimen. Low-power 
field, a: edema (red circle) and neutrophil-predominant inflam-
matory cell infiltration (red arrows). High-power field, b: neu-
trophil-predominant inflammatory cell infiltration around 
vascular endothelial cells (red arrows).

the median disease duration before starting rituximab was

72 months (15). In GPA patients with scleritis, the duration

of systemic therapy prior to rituximab was 18-89

months (14). Given with these reports, switching to rituxi-

mab after performing IVCY twice within one month after

the first session of IVCY therapy in our patient may have

been too early. IVCY might take more than one month to

show efficacy, and the duration for the evaluation of efficacy

of IVCY might have been too short in the present case.

However, given that PUK was likely to cause blindness re-

gardless of IVCY and mPSL pulse therapy, prompt switch-

ing to rituximab may have been justified. To our knowledge,

there have been no reports in which IVCY was switched to

rituximab within one month after the first round of IVCY

therapy.

Histopathologically, both focal vasculitis (16) and granu-

loma (17) can cause scleritis and keratitis. Scleritis is

thought to be a mixed lesion caused by both vasculitis and

granuloma-related involvement (18). Rituximab was reported

to be more effective for treating vasculitic manifestations

(such as alveolar hemorrhage and renal disease) than granu-

lomatous manifestations (such as orbital masses) (19). Vas-

culitic manifestations are related to ANCA originating from

B cells, whereas granulomatous manifestations are related to

CD4-positive T cells (18). This may influence the differ-

ences in the effects of rituximab between vasculitic and

granulomatous manifestations. In our patient, the conjuncti-

val biopsy specimen showed vasculitic lesions but no granu-

lomas. This may be one of the reasons why rituximab was

so effective in our patient. Following this hypothesis, as ri-

tuximab may be an ideal first choice for ophthalmic GPA

with vasculitic manifestations, it is necessary to clarify the

relationships between the efficiency of rituximab for GPA

and the clinical and pathological aspects.

Intravitreal bevacizumab has demonstrated efficacy for

macular edema (20). Macular edema in our patient was im-

proved by intravitreal bevacizumab; however, PUK and

opacity of the vitreous body of our patient emerged after in-

travitreal bevacizumab. It is relatively unlikely that in-

travitreal bevacizumab caused PUK and opacity of the vitre-

ous body because PUK and opacity of the vitreous body

have rarely been reported as adverse events of intravitreal

bevacizumab (21).

Surgical intervention in cooperation with ophthalmologists

was essential for avoiding blindness in the present case. Am-
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Figure　5.　The clinical course of the patient, a 67-year-old man. AMT: amniotic membrane trans-
plantation, Bev: intravitreal bevacizumab, Biopsy: right conjunctival biopsy, CRP: C-reactive pro-
tein, CyA: cyclosporine, IVCY: intravenous cyclophosphamide pulse therapy, mPSL pulse: pulsed 
methylprednisolone, PR3-ANCA: proteinase 3 antineutrophil cytoplasmic antibody, PSL: predniso-
lone, PUK: peripheral ulcerative keratitis, RTX: rituximab

niotic membrane transplantation in particular is known to be

effective for ocular surface reconstruction (22). Amniotic

membrane transplantation was also reported to be beneficial

for treating severe PUK (23). Physicians’ acknowledgement

of ophthalmological strategies is needed for a close and ef-

fective working relationship between physicians and oph-

thalmologists.

Conclusion

Accepting the ineffectiveness of IVCY and promptly

switching from cyclophosphamide to rituximab helped avoid

blindness in a patient with ocular involvements complicated

with GPA. The close cooperation of physicians and ophthal-

mologists may improve the ocular prognosis of GPA pa-

tients with ocular involvement.
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