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Abstract

Background: Peripheral ulcerative keratitis (PUK) is a severe inflammatory ocular disease that can affect patients
with a long history of rheumatoid arthritis (RA). The use of biotherapy has revolutionized the treatment of the RA
and has provided encouraging outcomes especially in the treatment of PUK reported in few cases. In this article,
we describe the case of two patients with the history of perforated corneal ulcer complicating RA treated
successfully by biologic agents.

Case presentation: Case 1: A 45-year-old woman was diagnosed for over 17 years with sero-positive RA refractory
to conventional synthetic disease-modifying antirheumatic drugs (csDMARDs). She had received one cycle of
Rituximab with clinical and biological failure. In July 2017, she presented an active RA flare with a painful left eye
and a decreased visual acuity. Ocular examination revealed a corneal perforation in the left eye and a pre-
perforation in the right eye. She received an emergency bolus of methylprednisolone 1 g/day during three
consecutive days and was followed by Infliximab. After thirteen months, Infliximab was effective on the rheumatic
disease and on the corneal involvement as it stopped its gradual perforation in the right eye, and stabilized corneal
ulcer in the left eye.
Case 2: A 68-year-old man had been diagnosed since 2010 with sero-positive RA refractory to csDMARDs
complicated in July 2017 by corneal perforation in the right eye. He was hospitalized for his ocular involvement and
his active RA. He received an emergency bolus of methylprednisolone 500 mg/day during three consecutive days
and was followed by Rituximab. After six months, we observed the stabilization of the right eye corneal damage
and the resolution of articular symptoms.

Conclusions: Our cases suggest the efficacy of Infliximab (case 1) and Rituximab (case 2) as a treatment of this
severe and destructive keratolysis of the cornea complicating an active RA allowing to plan corneal graft. This
positive therapeutic response will contribute to increase literature reports of this therapy success.
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Background
Rheumatoid arthritis (RA) is a chronic systemic inflam-
matory disease involving primarily the synovium of
joints but can affect other organs including the eye. The
ocular manifestations that can occur during the course
of RA or that can be the initial sign of the disease are
multiple and can include dry-eye syndrome, episcleritis,
scleritis, sclero-uveitis, retinal vasculitis and peripheral

ulcerative keratitis [1, 2]. Physicians can misdiagnose
that ocular involvement. Therefore, rheumatologists
should perform an ocular examination for all RA pa-
tients during the diagnosis and the follow-up. PUK and
necrotizing scleritis are the two most severe ocular man-
ifestations associated with the RA. Untreated, they are
sight threatening with high mortality rate due to their
association with systemic vasculitis [3, 4]. Therefore,
early diagnosis and treatment are recommended in col-
laboration with the ophthalmologists [3]. Recently, PUK
in patients with RA has become less common due to im-
proved treatment of RA particularly with biological
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therapies [1]. Few publications reported the effectiveness
of the biologic agents as a treatment of PUK related to
RA. Meanwhile, our article shows their success in two
RA patients with perforated corneal ulcer on the articu-
lar and the ocular manifestations.

Case presentation
Case 1
A 45-year-old Moroccan woman, with the history of
thyroidectomy for 18 years ago receiving the thyroid
hormone replacement therapy. She had been diag-
nosed over the previous 17 years with sero-positive
erosive and deforming RA, initially treated by Metho-
trexate given by intramuscular injection at the dose
of 20 mg/week (the dose was adjusted to her weight)
and 5 mg/day of oral Prednisone. The Methotrexate
was stopped for therapeutic inefficacy after one year
and substituted by Sulfasalazine at the dose of 2 g/day
associated to 10 mg/day of oral Prednisone. The Sala-
zopyrine was also discontinued for inefficacy after two
years. In February 2017, the patient was hospitalized
for active RA flare with a DAS28 (Disease Activity
Score28) at 6.8 when the decision of biotherapy as a
treatment was made. She received the first cycle of
Rituximab made of two intravenous infusions at 2-
week intervals (1 g/infusion) but five months later,
she presented another severe RA flare (DAS28 = 6.2)
concluding to the clinical and biological failure of Ri-
tuximab. The patient remained on oral corticosteroids
at 10 mg/day. In July 2017, due to the occurrence of
the redness and pain of the left eye with a decrease
in the visual acuity, she consulted an ophthalmologist
who objectified a perforated corneal ulcer in the left
eye and pre-perforated corneal ulcer in the right eye.
Concerning her rheumatic disease, she had a RA flare
with DAS28 at 5.85. She received in emergency an
intravenous high dose of methylprednisolone at the
dose of 1 g/day during three consecutive days
followed by Infliximab as biologic DMARDs, accord-
ing to the RA protocol. Infliximab was administrated
at 3 mg/kg in first infusion, followed 2 and 6 weeks
later by other infusions, then an infusion every 8
weeks. The therapeutic decision was adopted con-
jointly with her ophthalmologist. Three months after
the initiation of the therapy, the RA flare relieved
with DAS28 at 3.8 and her eyes improved greatly
with complete resolution of the inflammation. This
treatment enabled to stabilize the perforated corneal
ulcer in the left eye and to stop the progression of
pre-perforated corneal ulcer to a veritable perforation.
Thirteen months later, the positive ocular and articu-
lar therapeutic response was maintained with Inflixi-
mab on the follow-up visit with reduced DAS28 at
3.6 leading the ophthalmologist to plan corneal graft.

Case 2
A 68-year-old Moroccan man with a positive history of
smoking habit had been diagnosed with sero-positive
erosive and destructive RA and dry-eye syndrome since
April 2010. He was treated by Methotrexate given by
intramuscular injection at the dose of 20 mg/week (the
dose was adjusted to his weight) and 5mg/day of oral
Prednisone. In July 2017, the patient was referred to our
hospital by his ophthalmologist for severe RA flare
complicated by perforated corneal ulcer of the right
eye. The DAS28 was at 6.8. Due to his serious ocular
condition complicating an active RA and taking into
consideration the successful results of Rituximab as a
treatment of ocular manifestations of RA especially PUK
described in some articles, we decided, in collaboration
with his ophthalmologist, to indicate the Rituximab. The
patient received firstly a bolus of methylprednisolone
at 500 mg a day during three consecutive days
followed by two intravenous infusions of Rituximab at
2-week intervals (1 g/infusion).
Six months later, we observed an interesting improve-

ment with the stabilization of the right eye corneal dam-
age and the resolution of articular symptoms with
DAS28 at 3.2. Rituximab therapy was indicated system-
atically every year with the aim to control the underlying
disease and to prepare the eye to corneal graft. Two
years after the initiation of the therapy, we noted suc-
cessful ocular and rheumatic outcomes.

Discussion and conclusions
In rheumatoid arthritis, ocular involvement is common
with an estimated incidence at 25% according to Messmer
EM et al. [5] and 39% found in other studies [6, 7]. Among
these ocular manifestations, peripheral ulcerative keratitis
(PUK) is an inflammatory condition of the peripheral cor-
nea in which corneal meltdown develops in juxta-limbal
location. Untreated, it can progress from marginal corneal
thinning to perforation, which represents the most severe
ocular complication leading to vision loss [1, 8]. The
prevalence of PUK is 1 to 3% according to some studies
[3, 6]. It occurs in patients with destructive and nodular
RA with high titres of rheumatoid factor and anti-cyclic
citrullinated peptide anti-bodies [2, 6]. The PUK arises
after long years of disease evolution. The studies reported
a delay of 17 to 20 years between the diagnosis of RA and
the corneal ulcer onset [9–11]. Classically, PUK is mani-
fested by pain and ocular redness, tearing, photophobia or
even a decreased visual acuity [9, 12]. The clinical presen-
tation begins with a discrete opacity adjacent to the limbus
caused by the stromal cell infiltrate. Subsequently, the
ulcer appears and takes the form of a crescent parallel to
the limbus with epithelial thinning of the underlying
stroma [9, 11]. The PUK is often associated with scleritis
or can complicate it particularly the necrotizing type [13].

Benchérifa et al. BMC Rheumatology             (2020) 4:6 Page 2 of 5



The pathophysiology of PUK is not fully understood
[14, 15]. Many studies identified an abnormal T-cell re-
sponse by the increased production of helper T-cells that
stimulate B-cells, leading to anti-bodies production and
the formation of immune complexes. The immune com-
plexes deposed at the periphery of the cornea, activates
the classical pathway of the complement system causing a
chemoattractant recruitment of inflammatory cells in the
peripheral cornea. These cells produce collagenases and
other proteases that destroy the corneal stroma [3, 16].
Medical management of this destructive ocular inflam-

mation secondary to RA involves corticosteroids and im-
munosuppressants. The treatment strategy is based on a
therapeutic escalation depending on the severity of the
corneal ulcer and the underlying disease [9]. Initially,
ophthalmologists should prescribe lubricating agents
that help to lubricate the ocular surface and to remove
damaging inflammatory proteins and mediators [17].
Local corticosteroids should be avoided because they
would reduce collagen synthesis that increase the risk of
perforation. Systemic corticosteroids (CS) are the most
commonly applied treatment in the management of
acute PUK. The usual starting dose is 1 mg/kg/day, but
in cases of refractory corneal ulcer with a major risk of
vision loss, a high dose of CS are prescribed as a bolus
of methylprednisolone at the dose of 1 g/day for three
consecutive days followed by oral therapy [13, 18].
According to Foster and Messmer, PUK related to RA
should be considered as an indicator of potentially lethal
systemic vasculitis that can never be stopped only by
local therapies [17, 19]. Therefore, immunosuppressive
drugs are proposed in combination with CS in the treat-
ment of this severe eye inflammation [20, 21]. Some
studies suggested the use of methotrexate as an initial
treatment for most patients, reserving the potentially
more toxic agents such as cyclophosphamide and chlor-
ambucil for use in severe progressive cases and in cases
unresponsive to methotrexate or other antimetabolites
[5, 21, 22]. As reported by Foster and Messmer, cyclo-
phosphamide was the most effective agent for the treat-
ment of PUK in their series [5, 23]. Azathioprine and
cyclosporine have been used successfully in some cases
[24, 25]. Since the development of biotherapies, small
series and clinical cases reported the effectiveness of
these drugs as a treatment of ocular conditions compli-
cating the RA. The Infliximab showed a good thera-
peutic response in the management of these intra ocular
inflammatory diseases. Thomas JW et al. demonstrated
that Infliximab was effective in three patients with PUK
related to RA that was refractory to conventional treat-
ments as it stopped the corneal thinning, reduced the
conjunctival inflammation and closed the corneal epithe-
lial defect [26]. Antao SF et al. described the efficacy of
Infliximab used at the dose of 5 mg/kg due to the

advanced severity of the case by the stabilization of bilat-
eral active corneal melts resistant to all conventional
therapies, leading the disease progression to stop after
multiple bilateral tectonic keratoplasties [27]. In a few
published cases, Infliximab has proved to be the optimal
option in refractory cases of RA associated scleritis and
PUK [4, 28, 29]. Ashok D et al. reported that the dose at
5 mg/kg of Infliximab was effective in one case of necro-
tizing scleritis associated to PUK complicating RA [30].
Etanercept has been reported to treat sterile corneal ul-
ceration in inflammatory disease, but it is used with
some uncertainty according to some articles [29, 31].
Some cases of PUK related to RA alone or associated
with scleritis, have been improved successfully with Ri-
tuximab as a treatment [1, 32]. Our cases suggest the ef-
ficacy of these biologic agents as a treatment of this
severe and destructive keratolysis of the cornea compli-
cating an active RA and exposing the patient to the risk
of blindness. This positive therapeutic response obtained
by Infliximab and Rituximab contribute to increase lit-
erature reports of this therapy success.
The surgical treatment of PUK is indicated in cases of

corneal perforation to preserve globe integrity. Different
techniques can be carried out depending on the size of
ulceration including tissue adhesives, bandage contact
lens, lamellar graft, tectonic corneal grafting and amni-
otic membrane transplantation [5, 11]. The conjunctival
resection is a surgical technique that can remove a large
number of inflammatory cells, complex immunes and
decrease collagenase production, which accelerates the
reduction of inflammation [33]. Tissue adhesives are
used in patients with important risk of perforation or a
perforation less than two mm followed by the applica-
tion of bandage contact lens [34, 35]. Lamellar or pene-
trating grafts are recommended in corneal ulceration to
prevent perforation when the ulcer is too large for the
tissue adhesives [12, 36]. The prognosis of these corneal
transplants is often disappointing due to the probability
of recurrent tissue destruction in the graft by the initial
disease. Therefore, these types of transplants must be
effected in patients receiving appropriate immunosup-
pressive treatment [3, 36].
According to these outcomes, our patients received

initially systemic CS to control this serious ocular com-
plication and certainly the severe flare-up of the articular
refractory disease. The CS were followed by biological
therapy with the aim to obtain quick and effective results
in such urgent cases especially after the inefficiency of
csDMARDs in the management of the RA. In collabor-
ation with their ophthalmologist and based on prior
studies’ findings, we opted for Infliximab in case 1 after
the failure of Rituximab as the first proposed biologic
agent and Rituximab for case 2. The two biological ther-
apies gave positive results during the follow-up visits
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after thirteen months (for case 1) and two years (for case
2) from the therapy initiation. They have led to stabilize
the perforated corneal ulcers, to arrest progression of
pre-perforated corneal ulcer to a veritable perforation
and to control the RA as underling systemic vasculitis
disease, which will allow their ophthalmologist to sched-
ule keratoplasty.
There is a lack of knowledge concerning the long-term

efficacy and safety of the biologic agents for use in
ocular inflammation related to systemic disease. Thus,
further clinical studies are needed to help guide the
treatment of this refractory ocular complication.
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