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ABSTRACT
Objective  Peripheral ulcerative keratitis (PUK) is a rare 
but severe ocular complication of rheumatoid arthritis 
(RA). It can be considered as an ocular manifestation 
of rheumatoid vasculitis (RV). Our case series aimed to 
evaluate the efficacy of rituximab (RTX) for PUK occurring 
in patients with RA.
Methods  Study population were patients with RA-
associated PUK treated with RTX 1000 mg on days 1 
and 15 at least once after the diagnosis. We identified 
patients referred to the rheumatology and ophthalmology 
departments of our hospital between February 2014 
and June 2020. We also included patients referred by 
their specialist after being contacted through the Club 
Rhumatismes et Inflammation. Demographic data and 
clinical and biological features were retrospectively 
collected.
Results  We included seven patients (three men and four 
women, median age 58 years). All but one had a long-
standing RA with a median disease duration of 13.9 years 
(IQR 0–30.2). RA was erosive in six out of seven patients. 
All patients had rheumatoid factors and anticitrullinated 
peptides antibodies were positive in six of them. PUK 
was complicated by corneal perforation in three patients 
and required surgery. After a median follow-up of 29.8 
months (IQR 5–75), corneal inflammation was controlled 
in all patients. PUK recurred in one patient, 8 months after 
a single infusion of RTX. 71% of the patients presented 
a good articular response. No patient developed other 
manifestations of RV. No serious adverse event related to 
RTX was observed.
Conclusion  RTX appears to be an efficient and safe 
therapeutic option in the treatment of RA-associated PUK.

INTRODUCTION
Rheumatoid arthritis (RA) has long been 
considered as a pure rheumatic disease. 
However, it is now well established that RA 
is a systemic disease characterised by several 
extra-articular manifestations such as intersti-
tial lung disease or scleritis. Peripheral ulcera-
tive keratitis (PUK) is a rare but severe ocular 
complication of RA. This inflammation of the 
peripheral cornea may lead to rapid corneal 

ulceration, perforation and complete loss of 
vision. The majority of non-infectious PUK 
are related to autoimmune disease, among 
which RA is the most common, accounting 
for 34% of the cases.1 When occurring during 
the course of an autoimmune disease, it can 
be considered as a manifestation of systemic 
vasculitis and is associated with a decreased 
life expectancy.2

The treatment of PUK relies on local and 
systemic treatment, including systemic immu-
nosuppression.2 3 However, the choice of the 
immunosuppressive agent is not straightfor-
ward and is essentially based on case reports 
or retrospective studies. Cyclophosphamide 
(CYC) has long been used in this indication. 
However, CYC is poorly efficient in RA and is 
associated with poor safety profile compared 
with biological disease-modifying antirheu-
matic drugs (bDMARDs) available in RA.4 
The rational for using rituximab (RTX) in 
RA-associated PUK is strong since on one 
hand PUK is considered as a vasculitis and 
RTX is efficient in several vasculitis including 
rheumatoid vasculitis (RV),5 and on the other 
hand, RTX is an efficient treatment of RA 
with good safety profile.6

Key messages

►► Peripheral ulcerative keratitis (PUK) is a rare and se-
vere complication of rheumatoid arthritis (RA) occur-
ring in long-standing disease.

►► PUK’s treatment has to associate local and system-
ic treatment, but the choice of the molecule is not 
straightforward.

►► We report the largest series of patients with RA-
associated PUK treated with rituximab (RTX) as first-
line therapy.

►► RTX appears to be an efficient and safe therapeutic 
option for PUK complicating RA.
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Here, we report seven patients with RA-associated PUK 
treated with RTX and analyse ophthalmological and 
rheumatological responses to treatment.

METHODS
Case ascertainment
We carried out a retrospective survey to identify cases of 
RA-associated PUK. Cases were patients with RA fulfilling 
the American College of Rheumatology–EULAR 2010 
criteria, who developed a PUK and were treated with 
RTX concomitantly to the diagnosis of PUK. Two strat-
egies were used to identify these patients. First, patients 
referred to the rheumatology and ophthalmology 
departments of Bicêtre Hospital, a tertiary centre for 
systemic autoimmune diseases, between February 2014 
and June 2020 were included. Second, all French rheu-
matology and internal medicine practitioners registered 
to the Club Rhumatismes et Inflammation (CRI) were 
contacted by electronic newsletters to collect additional 
cases. The CRI is a subset of the French Society of Rheu-
matology, including a network of more than 2000 physi-
cians from different medical specialties and involved in 
the treatment of inflammatory diseases. All patients were 
informed that their clinical data could be used anony-
mously for research and gave their consent for the use of 
their data unless they provided an opposition to it, which 
none of the patients provided.

Data collection
Demographic data and clinical and biological features 
were retrospectively collected. Concerning RA, the 
following items were collected: date of diagnosis, pres-
ence of rheumatoid factor (RF) and anticitrullinated 
peptide antibodies (CCP), presence of erosions, previous 
use of conventional synthetic DMARDS or bDMARDs, 
extra-articular manifestations, vasculitis manifestations, 
control of RA at the onset of PUK based on the Disease 
Activity Score using 28 joint counts (DAS-28) C reactive 
protein (CRP) score and control after change of systemic 
treatment for RTX. Concerning PUK, the following items 
were collected: date of diagnosis, location, perforation, 
unilateral or bilateral involvement, initial and final best-
corrected visual acuity (BCVA), surgical procedures, 
local treatments and recurrence. Lastly, we also collected 
data concerning reaction after infusion and hospitalised 
infection occurring under RTX.

Descriptive analysis
Categorical variables are reported as numbers (percent-
ages). Quantitative variables are reported as median 
(IQR) unless otherwise specified.

RESULTS
We collected a total of seven patients, four from Bicêtre 
Hospital and three reported by the CRI. The baseline 
demographic and clinical characteristics of the patients 
are summarised in table  1. Median age at diagnosis of Ta
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PUK was 58 years (IQR 46–65 years). All but one had a 
long-standing RA with a median duration of 13.9 years 
(IQR 0–30.2 years). For one patient, PUK was inaugural 
and RA was diagnosed 2 months after the onset of PUK. 
RA was erosive in six patients. All but one were positive 
for anti-CCP with high titres (median 346 U/mL, IQR 
164–>1000), and all of them were positive for RF. Six 
were positive for antinuclear antibody, among which one 
had antiSsicca syndrome A (anti-SSA). Only one had 
Sjogren’s syndrome and none had another autoimmune 
disease associated with RA, but five underwent treatment 
for ocular dryness. One patient (case 5) had a previous 
history of nodular scleritis of the left eye 7 years before, 
which occurred while she was treated with adalimumab. 
In this patient, PUK was associated with a scleritis. No 
other patient had a history of previous extra-articular 
manifestations. Most of the patients had received at least 
one previous bDMARD and three had received at least 
three lines of bDMARDs before the onset of the PUK.

At the onset of the PUK, four patients were in remis-
sion of RA (DAS-28 score≤2.6); one had a moderately 
active disease (3.2<DAS-28 score≤5.1); one had a high 
active disease (DAS-28 score>5.1); and data were missing 
for one. The mean CRP level was 11.1 mg/L.

Corneal perforation occurred in three patients 
and required surgery that consisted in inlay amniotic 
membrane graft in two of them and lamellar corneal 
patch graft in the third one. No patients had received 
topical non-steroidal anti-inflammatory drugs.

All patients received a treatment with 1 g of RTX on 
days 1 and 15, associated with intravenous methylpred-
nisolone 100 mg before the infusion. None of them were 
previously treated with CYC. Four patients also under-
went a systemic treatment with oral prednisone at a dose 
of 1 mg/kg; two of them also received intravenous meth-
ylprednisolone in addition to the cycle of RTX. Five out 
of seven patients had at least another infusion of RTX 
1000 mg on days 1 and 15 6 months after the first one.

The treatment and outcome measures of patients are 
summarised in table 2. After a median follow-up of 29.8 
months (IQR 5–75), six out of the seven patients were 
reassessed and all of them had a good ocular response 
as assessed by the ophthalmologist. None presented 
a decline in BCVA. For the remaining patient (patient 
7), it was too soon to assess her visual outcome since 
RTX was administrated 3 months prior to this report. 
Patient 5, who had a history of nodular scleritis and who 
presented a scleritis associated with PUK, presented a 
recurrence of PUK in the same eye 8 months after the 
first infusion of RTX. RTX was restarted and led to a 
good ocular response. Infusions of RTX every 6 months 
were then performed until now. Her BCVA remained at 
20/20 after the recurrence, but she presented sequelae 
at ocular examination with peripheral corneal thinning 
and stromal opacities.

Concerning articular response, one patient discon-
tinued RTX after two cycles because of a prolonged 
remission and was maintained on methotrexate alone. Ta
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Two patients were non-responders leading to a switch 
of therapeutics after two cycles of RTX, as indicated in 
table 2. Four patients presented a good response and are 
still receiving RTX, associated with methotrexate in one 
case. Infusions have been spaced out for one patient. No 
patient died during the follow-up and none developed 
other manifestations of RV.

No side effects of RTX were reported.

DISCUSSION
We report here the largest series of patients with RA-as-
sociated PUK treated with RTX as first-line therapy. Our 
results suggest that RTX may be effective and safe in 
PUK complicating RA as 100% and 71% of the patients 
presented good ocular and articular responses, respec-
tively, and as no serious adverse event was observed.

The characteristics of our seven patients were concor-
dant with the published literature. They were mostly 
positive for RF and anti-CCP antibodies.3 They had a 
long-standing and erosive disease.3 Of note, four of the 
seven patients, even if they had seropositive and erosive 
RA, were in remission at the time of PUK occurrence. 
This had already been observed in previous studies.7

Before the systematic use of systemic immunosuppres-
sion or biological agent in this indication, the occurrence 
of a PUK was associated with a major mortality, reaching 
up to 50% at 1 year.2 Use of immunosuppressive therapy 
became systematic, and up to now, treatment with CYC 
was historically used in this indication. It demonstrated its 
ocular efficacy in several case series.7 However, while CYC 
is efficient in treating PUK, it is poorly useful to control 
rheumatic symptoms of RA.4 RTX has been proven to be 
efficient in RA and is approved in patients with RA after 
failure of MTX and at least one anti-TNF.6 In our study, 
we report good ocular and articular responses in patients 
treated with RTX. In previous studies, the rate of perfo-
ration complicating a PUK was evaluated between 13% 
and 65%.8 9 Those perforations were associated with a 
poor ocular and general outcome. Timlin et al10 studied 
a cohort of patients with perforative PUK and reported 
that 65% of living patients at 1 year had a BCVA under 
1/10. The mortality rate was 24% at 1 year. In our series, 
we observed a high rate of perforation (42%), confirming 
the fact that we have treated patients with severe PUK. 
Despite that, none of the patients died during the 
follow-up, and all conserved their initial BCVA. The liter-
ature review also reported a rate of recurrence of PUK, 
an idiopathic and complicating autoimmune disease, 
of 44%.3 In our case series, we documented only one 
recurrence (14%), and this occurred after discontinua-
tion of RTX. This suggests the necessity of maintenance 
therapy. We also report good general response since no 
patients developed manifestations of vasculitis, which was 
described as the main cause of death by Foster et al2 in a 
historic cohort.

The rationale for using RTX as treatment for PUK 
is strong. Indeed, there are several lines of evidence 

supporting that PUK in patients with RA is a manifes-
tation of RV. First, corneal biopsy from patients with 
PUK found signs of vasculitis, such as fibrinoid necrosis 
with microangiopathy and complement and immune 
complexes deposits.11 Those histological findings are 
similar to those observed in patients with RV. Second, 
there is a strong association between the presence of RF/
anti-CCP antibodies and the onset of PUK,11 which under-
lines the role of lymphocytes B in this complication. Last, 
manifestations of RV are frequent in patients with RA 
suffering from a PUK as demonstrated by Foster et al,2 
who described 41% of manifestation of RV in a cohort of 
34 patients with RA having a PUK. Among these patients, 
9 died from RV manifestation. RTX is approved in the 
treatment of vasculitis associated with auto-antibodies 
such as ANCA-vasculitis5 and has shown its efficacy in 
systemic RV.5 In a recent study, RTX was used for severe 
and refractory PUK associated with several systemic 
diseases with a good efficacity.12 Efficacy in PUK associ-
ated with granulomatosis with polyangiitis has also been 
reported.13 In the literature, data concerning the use of 
RTX as a treatment for RA-associated PUK are scarce and 
discordant. Albert et al14 and Hardy et al15 reported two 
cases each of successful treatment by RTX. Conversely, 
cases of PUK development after the initiation of RTX 
were also reported.16

Of note, in our seven cases, we found no other manifes-
tations of RV. This low incidence is concordant with recent 
studies confirming that prevalence of RV in patients with 
RA has declined since the 2000s.5 It is hypothesised that 
this decline is in link with the advent of biotherapy and a 
better control of the disease.

In our study, we did not observe any serious adverse 
events associated with RTX. It is concordant with the 
literature since RTX has been shown to be relatively safe.6 
This is an important point since CYC is associated with a 
poorer safety profile that limits its use.4

Our study has several limitations. Four patients received 
steroids in addition to RTX, which may have overesti-
mated the initial effect of RTX. The limited number of 
patients limits the extrapolation of the results. Besides, 
the flaws inherent to retrospective studies include a lack 
of completeness and of uniformity in record keeping 
and data acquisition. Given the low incidence of PUK, it 
would have been difficult to conduct a prospective study.

CONCLUSION
Our series confirm previously published reports and 
suggest that RTX could be a safe and efficient thera-
peutic option in the treatment of PUK complicating RA. 
Further studies with larger cohorts are needed to confirm 
these findings.
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