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Abstract

Rheumatoid arthritis (RA) is a chronic, systemic autoimmune disorder primarily affecting joints,but
it can also involve extra-articular manifestations, including cardiac, eyes, skin, pulmonary, renal,
skeletal. Aim of our study is to evaluate the ocular manifestations of rheumatoid arthritis. The cases
included patients of varying diseases, duration and severity, exhibiting ocular symptoms. The
results show that dry eye syndrome being most common, followed by episcleritis and scleritis,
peripheral ulcerative keratitis, anterior necrotizing scleritis without inflammation (scleromalacia
perforans) and complications occurring post treatment with oral steroids. This caseseries presents an
analysis of ocular manifestations in patients with RA, highlighting the diverse range of ocular
complications associated with disease. This gives the importance of regular ophthalmic evaluations
in RA patients to detect and manage ocular complications early, providing better outcomes and
improving quality of life.
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INTRODUCTION

Rheumatoid arthritis is the most common, chronic, progressive, systemic inflammatory disease of
unknown aetiopathogenesis causing symmetrical destructive polyarthritiswith multiple articular and
extra-articular manifestations including skin, heart, pulmonary, renal, skeletal, circulatory and ocular
systems. M @ |t is antibody such as anti-cyclic citrullinated peptide(anti-CCP) mediated autoimmune
disease that primarily affects small joints. © It affects up to 1- 3% of global population, with middle
aged female preponderance with HLA-DR 4 association. *°

Ocular manifestations include keratoconjunctivitis sicca (KCS) (dry eye syndrome), scleritis,
episcleritis, corneal changes like acute corneal melting, stromal Keratitis, corneal thinning,
peripheral ulcerative keratitis (PUK) & retinal vasculitis. Among all these dry eyes is thefirst most
common ocular manifestation, second being the scleritis and episcleritis.

KCS being is the most associated ocular manifestation seen is caused due to dysfunction of lacrimal
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gland, accessory lacrimal gland, meibomian gland and thereby decreasingthe tear production leading
to foreign body sensation, grittiness. ® Episcleritis being the second common manifestation occurs
due to the inflammation of episcleral vessels which is self-limitingand recurrent condition, causing
acute redness, photophobia and discomfort. Seen in 4%-10% of RA patients, is of two forms such
as simple and nodular. Among the two forms, simple is more common compared to nodular. ©
Scleritis is the inflammation of the sclera characterized by pain,discomfort, occurring in two forms
such as anterior and posterior. Anterior is again subdivided into diffuse, nodular, necrotizing with
inflammation and necrotizing without inflammation (scleromalacia perforans). Posterior scleritis
which is not visible clinically, requires an ultrasonography, in which a characteristic T-sign due to
the fluid under Tenon’s capsule is seen. Difference between episcleritis and scleritis is done by
instillation of 2.5% phenylephrine leadingto the blanching of superficial episcleral vessels seen in
episcleritis and the deeper scleral vesselsdoesn’t blanch in case of scleritis' ) PUK is inflammation
of the peripheral cornea which is a destructive inflammatory condition in which cornea meltdown
develops in juxta-limbal location, potentially leading to corneal perforation causing loss of vision,
which is characterized by pain, tearing, blurring of vision. ©)

Rheumatoid factor (RF), anti-CCP antibody or both may be seen in 50-80% approximately.Patients
with RA may also have positive ANA antibody, and raised CRP and ESR values which are helpful
in diagnosis of RA. ©

Management of RA is by NSAIDS such as ibuprofen naproxen, Glucocorticoids (GCS) such as
prednisolone, dexamethasone, Disease-modifying Antirheumatic drugs (DMARDS) which include
methotrexate (MTX), hydroxychloroquine (HCQ), sulfasalazine. @9 Prolonged treatment with
steroids and HCQ also causes ocular toxicity in the form of Bull’s eye maculopathy, lens opacities %
This study was done to report the ocular manifestations of nine patients with rheumatoid arthritis as
a case series.

METHODOLOGY:

This is a cross-sectional observational case series of nine patients who presented to the Department
of Ophthalmology in a tertiary care hospital in southern India between May 2024 and August 2024
with signs and symptoms of various ocular lesions. A detailed ocular evaluation including visual
acuity by Snellen’s, intraocular pressure (IOP) by Non-contact tonometer (NCT), slit lamp bio
microscopy of anterior segment and dry evaluation was done which includes Schirmer’s 1 test
without anaesthesia and Tear Fim Breakup Time (TBUT) by fluorescein stain and fundus
examination by indirect ophthalmoscopy was done.

Case SeriesCase 1

A 30-year-old female presented with redness in left eye in the past 2 weeks. She is a known case of
rheumatoid arthritis for 6 months and on regular medication. On examination, her visual acuityis 6/6
in both eyes. On slit lamp examination, sectoral congestion with dilated episcleral vessels with
nodule present nasally in the left eye. (Fig 1) Right eye was normal. On investigations, RF ispositive
with raised CRP with normal ESR and been diagnosed with Left eye Nodular Episcleritis and was
commenced on Left eye topical Loteprednol Etabonate twice daily for a week andfollowed by
tapering dose.
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Fig 1: (A) and (B) showing sectoral congestion nasally in left eye; (C) and (D) depictsslit image
of the nodule.

Case 2

A 70-year-old female presented with complaints of diminished vision in both eyes, more in right
eye from the past 1 year. She is a known case of rheumatoid arthritis for past 10 years and is on oral
hydroxychloroquine (HCQ) 200mg and oral prednisolone 5mg, with Hallux valgus (Fig 2C),having
RF positive and raised CRP. Her best corrected visual acuity was CFCF and 6/36 in right and left
eyes respectively. Her 1OP was normal in both eyes. On evaluation of anterior segment, lens
showed Right eye Mature cataract and Left eye NS Ill. B-Scan was done and was normal in both
eyes. On dry eye evaluation, her Schirmer’s test 1 and TBUT were abnormal in both eyes (Fig 2A
& 2B) suggestive of Moderate Dry eyes in both eyes. Patient underwent cataract surgeryin Right
eye with post op vision 6/9 and started her on topical steroid with tapering doses postoperatively
and artificial tear substitutes in both eyes for dry eye.

Fig 2: (A) TBUT test at the beginning; (B) appearance of dry spot at 6 Sec; (C) haI;Iin valgus
inboth legs.

Case 3

A 62-year-old female presented with repeated episodes of redness in the right eye for the past 6
months. Her best corrected visual acuity is 6/36 and 6/9 in right and left eyes respectively. Known
case of RA for the past 10 years and was on regular medication. On slit lamp evaluation, scleral
thinning is seen with clear cornea, festooned pupil and complicated cataract in right eye (Fig 3)
indicative of old uveitis and left eye is pseudophakic. Patient also gives history of joint pains and
back pains and on investigations RF was positive with raised ESR & CRP. Diagnosed as Right eye
Scleromalacia Perforans and referred to Rheumatologist for further evaluation.
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Case 4

A 23-year-old female presented with 4 days history of intolerable pain and redness in left eye.
Similar episodes of redness in left eye were seen 3 months ago which resolved on using topical
eyedrops. Known case of rheumatoid arthritis. Her best corrected visual acuity was 6/6 and 6/12 in
right and left eyes respectively. On slit lamp evaluation, left eye showed temporal congestion. (Fig
4A) On dilated fundus examination, left eye fundus showed Internal Limiting Membrane (ILM)
folds (Fig 4C) and Right eye was within normal limits. B-scan of Left eye showed T-sign (Fig 4B)
& OCT macula done shows retinal folds with normal foveal contour, (Fig 4D) suggestiveof Left eye
Posterior Scleritis. Started her on Left eye topical Prednisolone acetate 1% 4 times a day for a week
with tapering doses and oral steroids.

Fig 4 (A) shows temporal congestion; (B) shows T sign of left eye; (C) fundus image of left eye
with ILM folds radiating from fovea; (D) OCT of left eye showing retinal folds

Case 5

A 42-year-old male presented with recurrent redness in right eye associated with mild pain,
photophobia, watering for the past 2 days. His visual acuity was 6/6 in both eyes. Newly diagnosed
Rheumatoid arthritis with RF positive and raised CRP. On evaluation, diffuse congestion with
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dilated episcleral vessels is seen in right eye. (Fig 5) Fundus examination is normal in both eyes.
Diagnosed as Right Eye Simple Episcleritis and started him on topical Flurometholone and
Tobramycin eyedrops 4 times a day for 5 days in tapering doses. Rheumatology was consulted and
was commenced on oral prednisolone 5mg.

Fig 5: ng eye showing engorged episcleral vessels

Case 6

A 59-year-old female presented with history of diminution of vision in both eyes for past 2 years.
Her best corrected visual acuity was 6/12 and 6/9 in right and left eyes respectively. Known case of
type 2 diabetes mellites for past 1 year and on regular medication and rheumatoid arthritis for the
past 6 years and on regular oral hydroxychloroguine (HCQ) 200mg. History of having morning
stiffness and joints paints in metacarpophalangeal joints with RF positive with raised ESR. On
evaluation, her anterior segment was within normal limits. Both eyes foveal reflex was dull. On
further evaluation OCT showed foveal thinning with central foveal thickness of 196mm and 206mm
in right and left respectively (Fig 6) suggestive of HCQ induced maculopathy. Rheumatologist
consultation is advised for alternate treatment due to HCQ induced maculopathy.
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Fig 6: Both eye OCT RNFL showing central f‘b“\h/kal thinning

Case 7

A 45-year-old female presented with complaints of diminution of vision in both eyes, for the past3
years. Her best corrected visual acuity was 6/18 and 6/36 in right and left eye respectively. Known
case of rheumatoid arthritis for the past 20 years and on oral chloroquine 200mg and oral
prednisolone 5mg once daily. On slit lamp examination, lens shows steroid induced posterior
subcapsular cataract (PSC) (Fig 7) in both eyes (LE>RE). She is advised to undergo both eyes
cataract surgery post rheumatologist clearance.
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Fig 7: Slit lamp image showing Left eye Posterior subcapsular cataract

Case 8

A 35-year-old female came with complaints of foreign body sensation, grittiness in both eyes in the
past 6 months. She is a known case of rheumatoid arthritis since 1&1/2 years with no systemicsigns
and using over the counter medications on and off. On examination, her best corrected visual acuity
was 6/9 in both eyes. On slit lamp examination, her cornea showed diffuse superficial punctate
keratitis (Fig 8A) on staining with fluorescein in both eyes and rest of the anterior segment was
within normal limits. Based on her symptoms, dry evaluation was done consisting of Schirmer’s
test 1 showing Both eyes <5mm in 5 min and TBUT showed Right eye 2 Sec and Left eye 6 Sec.
(Fig 8B) Undilated fundus is seen and normal in both eyes. On investigations, RFfactor was positive
and raised ESR with normal C-Reactive protein, was diagnosed with Both eyesSevere Dry Eyes and
been treated with topical 0.5% Carboxymethyl Cellulose 4 times a day and Both eye topical
Hydroxypropyl methylcellulose eye ointment at night for a month. Referred to Rheumatologist for
further evaluation.

Fig 8: (A) showing superficial punctate keratitis on cornea stained with fluorescein stain seen
under cobalt blue light; (B) showing appearance of dry sports at 6sec

Case 9

A 70-year-old female presented to the OPD with a history of pain, photophobia, redness, occasional
watering in both eye for the past 15 days. Known case of rheumatoid arthritis for the past 14 years,
having metacarpophalangeal joint pains and pain in knee joints & was on medication. History of
usage of over-the-counter topical eyedrops for 7 days and found no changein symptoms. Her best
corrected visual acuity was 6/36 and 6/24 in right and left eye respectively.On slit lamp evaluation,
both eyes showed diffuse congestion with peripheral corneal thinning andsuperficial vascularization
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seen temporally (Fig 9) suggestive of Both eyes Peripheral Ulcerative Keratitis. Started her on
topical steroids and antibiotics and asked to come for follow up.

-

Fig 9: (A) & (B) showing temporal corneal thinning at 9 O’ clock position in Right eye before
andafter staining with fluorescein depicted by arrow and dotted arrow respectively; (C) & (D)
showing temporal corneal thinning at 3 O’ clock position in Left eye before and after staining
with fluorescein depicted by arrow and dotted arrow respectively.

Among the nine cases, we have 8 females and 1 male with 2 cases in 3" decade, 1 in 4" decade,?2
in 5™ decade, 1 in 6™ decade and 3 cases in 7"" decade. We have 2 cases of episcleritis, one being
simple and the other is nodular, 2 cases of scleritis, one is scleromalacia perforans and the other is
posterior scleritis, 2 cases of dry eyes, others are the PUK, steroid induced cataract, HCQ induced
maculopathy shown in Table 1. As all these patients are known cases of RA but casel, 4, and 8 donot
have any systemic signs. Dry eye severity was graded as mild, moderate, severe based on DryEyes
Workshop II (DEWS 1I) on Schirmer’s test and TBUT. Rheumatologist consultation is advised
accordingly. Line of management depends on the severity of symptoms, duration of the symptoms
and surgery in case of cataract and rheumatologist consultation accordingly.

Table 1: Demographics, Clinical Presentations, Lab Investigations of patients in our case series

Ocular Diagnostic Test Systemic Diagnostic Test
Case Age Duration of - 2 40l
No gender Symptoms symptom Ophthalmic Diagnosis Schirmer's | (5 TBUT (1036¢) Systemic Signs RE chp £sq
mins)
. . - R 1
1 30/F Redness in LE 2 weeks LE Nodular Episcleritis E30mmLE 35 BE 12 Sec NIL 5 10mg/l 13 mm/hr
mm IU/ML
Diminution of vision RE Mature Cataract LE Hallux valgus in both 29
2 70/F in BE 1year NS I RE8 mmLE 7 mm BE 6 Sec big toes JU/ML 7.5mg/L 15 mm/hr
. RE Scleromalacia Joint pains and back 21
3 62/F Rednessin RE 6 months perforans - - pain JU/ML 8.2mg/L 33 mm/hr
L . . 1
4 23/F Redness, Painin LE 4 days LE Posterior Scleritis BE 35 mm BE 17 Sec NIL IU/:‘IL 3.57mg/L 25 mm/hr
Recurrent Redness in . 1 - RE 15 Sec LE 12 . - 35
5 42/M RE 2 days RE Simple Episcleritis BE 35 mm Sec Pain in small joints JU/ML 9 mg/L 13 mm/hr
Joint painsin
Diminution of vision HCQ Induced RE20 mm LE17 metacarpophalageal 29
6 S9/F in BE 2years maculopathy mm BE 11 Sec joints, Morning JU/ML 3.1 mg/mL 31 mm/hr
stiffness
Diminution of vision . RE12 SecLE Joint painsin wrist and 31
7 a5/F in BE, LE>RE 3years Steroid Induced PSC RE33 mm 15 Sec knee JU/ML 9.2mg/mL 19 mm/hr
Foreign body
8 35/F  sensation, grittiness 6 months BE Severe Dry Eyes BE<5mm RE2SecLE6 NIL 23 2.57 mg/mL 34 mm/hr
in BE Sec IU/ML
Pain, redness, Metacarpophalangeal
9 70/F photophobla, 15days BE PUK -o-:ta?-nﬁkieaf;i. 34 1) 52mg/mL 18 mm/hr
occasional watering in ¥ i i Joint pal palns oIt gy AT mr
BE

*RE: Right Eye, LE: Left Eye, BE: Both Eyes, PSC: Posterior Subcapscular Cataract, PUK: Peripheral Ulcerative Keratitis, RF: Rheumatoid Factor, CRP: C-Reactive Protein
ESR: Erythrocyte Sedimentation Rate
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Discussion

Rheumatoid arthritis (RA) is a chronic, systemic autoimmune disorder primarily affecting the joints
and the extra articular manifestations such as cardiac, pleuropulmonary, skin, eye, renal, etc. The
ocular manifestations include keratoconjunctivitis sicca, episcleritis, scleritis, PUK, uveitis, retinal
vasculitis. In a study done by M Gerosa et al * showed that female have 3 times higher risk in
developing RA compared to males. In our series also, we have 8:1 of female: male ratio.

Several studies have reported the most common ocular manifestation of RA as keratoconjunctivitis
sicca by Dammacco.R et al,*® Dewi Gullelec et al,™ Swathi singh et al,*> SC Reddy et al @6
occurring due to the infiltration of lacrimal gland by T and B lymphocytes thereby decreasing the
tear production. Thus, increasing the need of supplementation of lubricants to improve the qualityof
life. Episcleritis and scleritis being the second most common association found in studies doneby
Dewi Gullelec et al,**) M S de la Maza et al, *” concluding that scleritis is significantly associated
with RA. Scleromalacia perforans, one of the types of anterior necrotizing scleritis without
inflammation is seen almost after 10 years of history of RA as reported by Wu et al. @ Thus, an
appropriate and timely management is required as it is a potentially blinding condition. Long term
oral therapy of steroids has shown the development of cataracts found by C.Furst et al,* M S de la
Maza et al, " giving the importance of timely ocular examination. Mainstay of treatment being the
DMARDS in RA have complications of developing changes like bull’s eye maculopathy, foveal
thinning reported in studies done by O Oderinlo et al ®® and ZS Hasan et al Y, foveal thinning
shown in optical coherence tomography (OCT),other research must be done further for earlier
detection of their toxicity and thereby definitely requiring the alternative management for RA.
Table 2 shows the ocular manifestations of various studies.

Table 2: Frequency of ocular manifestationsin RA in various studies

Author Sample Keratoconjuncti

. e . Episcleritis  Scleritis PUK PSC
(year) size vitis sicca
(13)
Dam(ggzg]ﬂ 489 29 6 5 2 NA
; (14)
Dew'(%‘zeé;ec 798 28 NA NA NA NA
Swathi singh™
2032) 634 71 1 1.5 NA NA
(16}
SC (F:g‘;g;’ 100 29 1 NA NA 9
MS de la Maza 500 Scleritis 85 NA 3.5% hadRA 6.4% had RA NA NA
(2012) Episcleritis
eatlt19)
C. Furst 113 NA NA NA NA 6

(1966)

PUK: Peripheral ulcerative keratitis, PSC: Posterior subcapsular cataract, NA: Not applicable

CONCLUSION

Ocular involvement in RA is common and can vary from mild dry eye to severe, vision threatening
conditions. It Includes keratoconjunctivitis sicca, episcleritis, scleritis, corneal changes like corneal
thinning, peripheral ulcerative keratitis. Women were more commonly affected. The longer the
duration of RA the larger the number of extra ocular manifestations. Early signs of HCQ
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maculopathy can be detected by OCT, thus ophthalmologists play an important role in RA patients,
requiring OCT as a main tool to detect early HCQ toxicity. It is important to have regular
ophthalmic examination. Our study represents the understanding of consequences of RA in eye and
thereby highlighting need for regular eye checkup and the timely management in patients of RA.
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