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Introduction
Rheumatoid diseases are one of the most common 

pathologies globally, particularly in Ukraine. Among them, 
the most common is rheumatoid arthritis (RA), a systemic 
autoimmune disease that affects joints and extra-articular 
organs such as lungs, pericardium, skin and ocular tissues. 
According to WHO data, RA affects 0.6-1.5% of people. 
The prevalence of RA in Ukraine is 0.4%, and in Europe 
and Northern America, 1-2% [1, 2, 3]. The disease is two 
to four times more common in women than in men. The 
overall number of patients with RA in Ukraine is about 
125,000 [4].

The disease affects individuals of different age groups 
and has a progressive course, resulting in loss of capacity 
to work and early disability [5], and is characterized by 
the possibility of extra-articular lesions [6]. Autoimmune 
diseases may have ocular involvement, but more research 
is required to understand the epidemiology of these 
manifestations [7]. In a study by Bettero and colleagues 
[8], Sjögren's syndrome was the most common ocular 
manifestation, whereas ulcerative keratitis and scleritis 

appeared in 2% of RA patients each. Daguano and 
colleagues [9] reported that the main ocular manifestation 
of RA was dry eyes (secondary Sjögren's syndrome), 
followed by scleritis, peripheral ulcerative keratitis and 
uveitis. Corneal inflammation is more common in female 
patients, whereas retinal vasculitis is more common in 
male patients with RA [10]. In a study by Syniachenko 
and colleagues [11], an ocular disease was found in a fifth 
of patients with RA, and the predominant type of ocular 
manifestation in RA was uveitis, followed by scleritis, 
keratitis, glaucoma, cataract and conjunctivitis, with the 
approximate ratio of 10 : 6 : 5 : 4 : 4 : 1. Others have 
reported the prevalence of keratitis, scleritis and uveitis in 
patients with RA to range from 12 to 30% [12, 13].

Numerous theories exist to explain the etiopathogenesis 
of RA [14, 15, 16, 17, 18], but it has not been fully elucidated. 
Most researchers support the immunologic theory based 
on the finding of rheumatoid factor (RF; antibodies 
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directed against the Fc region of IgG) in individuals with 
RA. It is likely that CD4 T cells, mononuclear phagocytes, 
fibroblasts, osteoclasts and neutrophils play major cellular 
roles in the pathophysiology of RA, while B lymphocytes 
produce autoantibodies (ie, RF). RF may be present in other 
conditions, and in some healthy people, and cannot be a 
pathognomonic sign of RA. A persistently high RF titer in 
an asymptomatic individual may indicate an increased risk 
of developing RA [14]. Another major theory is a genetic 
theory. RA has a significant genetic component and shared 
epitope of HLA-DR4/DR1 cluster is present in up to 
90% of patients with RA. Genetic factors and immune 
system abnormalities contribute to disease propagation. 
Inflammation and exuberant proliferation of synovium (ie, 
pannus) leads to destruction of various tissues, including 
cartilage, bone, tendons, ligaments, and blood vessels. 
Although the articular structures are the primary sites 
involved by RA, other tissues are also affected. Extra-
articular involvement of organs such as the skin, heart, 
lungs, and eyes can be significant [14, 19, 20, 21] and is 
seen in 10% to 20% of patients, mostly seropositive [14].

It is important that, in 25-30% of patients with RA, 
ocular lesions develop already in early disease [22].

Over the recent years, there has been an increase in 
the number of RA patients presenting with keratitis and 
corneal ulcers to Corneal Pathology Department of the 
Filatov Institute. However, the prevalence of keratitis and 
corneal ulcers among RA patients with corneal disease is 
not known for certain, and their clinical manifestations 
have been not sufficiently studied.

The purpose of the study was to retrospectively assess 
the prevalence and clinical manifestations of keratitis and 
corneal ulcers in RA patients with corneal disease based 
on the medical records of patients with RA presenting 
to Corneal Pathology Department of the Filatov Institute 
from January, 2014, through August, 2019.

Material and Methods
We have retrospectively examined the medical records 

of 6627 patients that were hospitalized at Corneal Pathology 
Department of the Filatov Institute from January, 2014, 
through August, 2019. A research data base was developed 
during this study. The objective description of patient state 
was based on the analysis of demographic characteristics 
as per the WHO age group classification and history data 
regarding basic therapy for RA, erythrocyte sedimentation 
rate (ESR), leukocyte count (LC), RF level and C-reactive 
protein (CRP).

Ophthalmological data were analyzed with respect 
to clinical diagnosis, corneal defect location and size, 
microbiological findings of conjunctival discharge, corneal 
status at admission and at discharge (epithelialization of 
the corneal surface as assessed by fluorescein staining), 
visual acuity, corneal and limbal vascularization as 
assessed by biomicroscopy, and intraocular pressure 
(IOP) at admission and at discharge. In patients with RA, 
corneal lesions were divided as per clinical diagnosis into 
punctate or filamentary keratitis, non-perforated corneal 

ulcer, perforated corneal ulcer, and keratoscleromalacia. 
In addition, corneal lesions were divided by location 
into central and peripheral lesions. Fluorescein staining 
test results were categorized as negative (no staining), 
epitheliopathy (isolated or diffuse punctate epithelial 
erosion), corneal stromal defect < 4 mm, or corneal stromal 
defect ≥ 4 mm. Vascularization severity was categorized as 
no; 1 vascularized quadrant; 2 vascularized quadrants; 3 or 
4 vascularized quadrants; or vascularization of the limbus 
only. The IOP was assessed by palpation in all cases due 
to the status of the cornea and categorized as normal, 
compensated by topical drugs, hypertension or hypotony.

During treatment, patients received topical therapy 
including antiseptics (4-6 times a day), antibiotics 
(fluoroquinolones or aminoglycosides, 4-6 times a day), 
proteolytic enzyme inhibitors (intravenously, 6 times 
a day), mydriatics (1-2 times a day), Dexpanthenol gel 
(4 times a day), tear substitutes (containing hyaluronic 
acid 0.12-0.4%, 6 times a day), and hypotensive agents 
(beta blockers, carboanhydrase inhibitors or their fixed 
combinations, twice a day). The mean duration of 
conservative therapy was 18 ± 3.7 days. Basic therapy for 
RA included cytostatics (methotrexate), aminoquinolones 
(delagil), corticosteroids (methypred or prednisolone) in 
doses recommended by a rheumatologist.

Analysis of variance and descriptive statistics were 
performed using Statistica 12 software. The McNemar test 
was used to test for statistically significant differences. The 
level of significance p ≤ 0.05 was assumed.

Results
Of the 6627 patients that have been hospitalized at 

Corneal Pathology Department of the Filatov Institute, 82 
(or 1.2%) were RA patients with keratitis and/or corneal 
ulcers, and were retrospectively included in the study. 

Of these 82 patients aged 37 to 79 years, 23 (28%) 
were men and 59 (72%) were women, with a male to 
female ratio of 1:2.6. The mean patient age was 59.1 ±10.3 
years for the study group, 60.6 ± 9.8 years for men and 
58.5 ±10.5 years for women, with no significant difference 
between men and women.  Of the 82 patients, 67 (81.7%), 
the vast majority, were RA patients aged 45 to 74 years 
(Table 1).

In addition, of the 82 patients, 69 (84.1%) had known 
their diagnosis of RA. Of the 69 patients, 43 had been 
receiving and 26 had not been receiving basic therapy 
for RA. Moreover, of the 82 patients, 13 (15.9%) were 
initially diagnosed with RA by a rheumatologist during 
their inpatient stay at Corneal Pathology Department.

A normal ESR was seen in 45 of the 82 patients. An 
elevated ESR was seen in 37 patients (45.1%), including 
13 men (15.8%) with an ESR of 12-43 mm/year, and 24 
women (29.3%) with an ESR of 16-55 mm/year. Only 4 
patients had a leukocyte count of 9.2 to 14 × 109/L, i.e., 
higher than a norm of 4-9×109/L. Of the 82 patients, only 
24 (29.3%) had their serum RF levels measured, and, in all 
these cases, the serum RF levels were higher than a norm 
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of ≤ 14 IU/mL, ranging from 22.13 IU/mL to 359.8 IU/
mL.

Of the 24 patients (29.3%) having their C-reactive 
protein measured, 10 (12.2%) had a normal C-reactive 
protein level of ≤ 5 mg/L, and 14 (17%) had an increased 
C-reactive protein level ranging from 7.71 до 255.85 
mg/L.

Bilateral corneal lesions were found in 71 (86.6%), 
and unilateral corneal lesions, in 11 (13.4%) of the 82 
study patients, with 153 eyes totally included in the study. 
Severe corneal lesions (ulcers or keratoscleromalacia) 
were found in 63 (41.2%) eyes, including 36 (23.5%) with 
non-perforated corneal ulcers, 24 (15.7%) with perforated 
corneal ulcers, and 3 (2%) with keratoscleromalacia. 
Punctate or filamentary keratitis was found in 90 (58.8%) 
eyes, and was rather common both in eyes receiving and 
in eyes not receiving (55 eyes and 35 eyes, respectively) 
basic therapy for RA. Non-perforated corneal ulcers were 
seen in 18 eyes receiving and in 18 eyes not receiving 
basic therapy for RA. Perforated corneal ulcers were 
twice more common in eyes not receiving than in eyes 
not receiving basic therapy for RA (16 eyes versus 8 eyes, 
respectively). Keratoscleromalacia was seen only in eyes 
not receiving basic therapy for RA. Therefore, the most 
severe corneal lesions (i.e., perforated corneal ulcers and 
keratoscleromalacia) were more common in eyes not 
receiving basic therapy for RA (Table 2).

Central corneal ulcers and peripheral corneal ulcers 
were seen in 25 (16.3%) eyes and 30 (19.6%) eyes, 
respectively. Ulcers were large and involving both central 
and peripheral cornea in 5 (3.3%) eyes. Corneal lesions 
were peripheral in eyes with keratoscleromalacia.

Pathogenic microflora (like Escherichia coli and/or 
Staphylococcus aureus) was found in the conjunctival 
discharge of 9 (5.9%) eyes, and opportunistic pathogens 
(like Staphylococcus epidermidis and/or Candida 
albicans), in the conjunctival discharge of 37 (24.2%) eyes 
of the 153 eyes included in the study (Table 3).

Of the 153 eyes, 108 (70.6%) required medical therapy 
only, 19 (12.4%), medical therapy and soft contact lens, 
and 26 (17%), surgical treatment for corneal lesions 
during patients’ inpatient stay at Corneal Pathology 
Department. The multiagent medical therapy involved 
topical antiseptics, proteolytic enzyme inhibitors, 
repair agents, antibiotics and hypotensive agents (when 
indicated), glucocorticosteroids, and preservative-free 
tears substitutes. The basic systemic therapy (methotrexate 
and glucocorticosteroids) for RA was administered, if 
prescribed by a rheumatologist.

Surgical treatment involved lamellar keratoplasty in 
9 eyes, penetrating keratoplasty in 3 eyes, step-by-step 
penetrating keratoplasty in 3 eyes, amniotic membrane 
transplantation in 1 eye, blepharorrhaphia in 2 eyes, 
lamellar xenokeratoplasty in 1 eye, and surgical opening 
of the palpebral tissue in 3 eyes. A combination surgical 
procedure (lamellar keratoplasty with blepharorrhaphia, 
amniotic membrane transplantation with blepharorrhaphia, 

or penetrating keratoplasty with amniotic membrane 
transplantation) was performed in 3 eyes. Biological 
dressing by Puchkovska (n = 1), blepharorrhaphia (n = 1; 
due to lamellar corneal graft lysis), or phacoemulsification 
of the complicated cataract (n = 1) was performed as the 
second stage of surgery in 4 eyes.

Fluorescein staining was positive at admission in all 
study eyes. After treatment, corneal epithelialization was 
complete in 99 (64.7%) eyes (р = 0.00), epitheliopathy 
was still present in 44 (28.7%) eyes, and stromal defects, 
in 10 (6.6%) eyes (Table 4).

No corneal vascularization was seen in 72 (47.1%) 
eyes at admission and in 89 (58.2%) eyes after treatment, 
i.e., vascular regression was observed in 17 (11.1%) eyes 
(Table 5).

The difference between the percentages before and 
after treatment was significant by McNemar's χ2 test (χ2 
= 15.6; р = 0.0001).

At admission, ocular hypertension was seen in 9 (5.9%) 
eyes, hypotony, in 24 (15.7%) eyes, IOP compensated 
by topical drugs, in 14 (9.1%) eyes, and normal IOP, in 
106 (69.3%) eyes. At discharge, normal IOP was seen 
in 123 (80.4%) eyes, ocular hypertension, in 2 (1.3%) 
eyes, hypotony, in 1 (0.7%) eye, and IOP compensated 
by topical drugs, in 27 (17.6%) eyes. After treatment, the 
IOP normalized in 17 (11.1%) eyes, and improved to a 
compensated state, in 13 (8.5%) eyes.

At admission, visual acuity was light projection in 30 
(19.6%) eyes, ranged from 0.005 to 0.09 in 33 (21.6%) 
eyes, from 0.1 to 0.3 in 39 (25.5%) eyes, from 0.35 to 0.85 
in 32 (20.9%) eyes, and 1.0 in 15 (9.8%) eyes, and not 
measurable due to blepharorrhaphy in 4 (2.6%) eyes. After 
in-patient treatment, visual acuity was light projection in 
20 (13.1%) eyes, ranged from 0.005 to 0.09 in 37 (24.1%) 
eyes, from 0.1 to 0.3 in 28 (18.3%) eyes, from 0.35 to 
0.85 in 46 (30%) eyes, and 1.0 in 19 (12.4%) eyes, and 
not measurable due to blepharorrhaphy in 3 (2%) eyes. 
There was a significant increase (p = 0.01) in the number 
of eyes with high visual acuity (i.e., visual acuity of 0.35 
to 1.0) from 47 (30.7%) at admission to 65 (42.5%) after 
treatment, indicating a positive treatment outcome and 
improvement in patients’ quality of life (Table 6).

Discussion
Management of RA is a medical and social challenge 

due to a progressive course, low efficacy of treatment, 
high prevalence of the disease, and high rate of loss of 
capacity to work, with half or more patients losing their 
capacity to work at 3-5 years after disease onset [23]. Our 
retrospective analysis found that severe corneal lesions 
(ulcers or keratoscleromalacia) were seen in 63 (41.2%) 
eyes, presenting a potential threat of losing vision and the 
eye.

It was believed that RA is severe medical condition 
treated with corticosteroids for a long time, which 
frequently resulted in corneal lesions in the form of pure 
ulcers [24]. Others have taken another point of view on the 
pathogenesis of peripheral corneal lesions in autoimmune 
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disorders, believing that immune complex deposition may 
trigger a local immune response, leading to migration 
of immunocompetent cells from perilimbal vessels and 
activation of complement components. Neutrophils 
infiltrate the peripheral cornea and release proinflammatory 
factors, causing degradation of the corneal stroma [25, 26, 
27]. The latter point of view is still alive [28].

It is known that a persistent ulcerative corneal defect 
can be complicated by purulent infection. Destruction of 
the corneal stroma results in denudation of Descemet’s 
membrane and impending perforation, which can lead to 
the loss of the eye [29]. Cases of corneal ulcers associated 
with RA and complicated by pathogenic microorganisms 
have been reported. Singh and colleagues [30] believe 
that the onset of corneal melting in a case of  seropositive 
rheumatoid arthritis associated with corneal melting 
in the absence of other typical clinical manifestations 
of rheumatoid arthritis flare could represent either RA 
progression or development of severe eye infection while 
on immunosuppressive regimen.

In the opinion of Ide and colleagues, immunosuppressive 
therapy is a major risk factor of corneal bacterial infections 
in RA-associated corneal ulceration, although it has 
been previously believed that RA-associated peripheral 
ulcerative keratitis should be managed with aggressive 
immunosuppression if the associated morbidity and 
mortality are to be avoided [32, 33].

In the current study, pathogenic and opportunistic 
microorganisms were detected in 9 (5.9%) eyes and 37 
(24.2%) eyes, respectively, and no growth of pathogenic 
or opportunistic microorganisms was seen in 107 (69.9%) 
eyes, which could indicate a prevailing involvement of 
not an infectious but an autoimmune component in the 
development of severe corneal lesions in our patients with 
RA.

An elevated ESR was seen in 37 (45.1%) patients, and 
an elevated leukocyte count, in only 4 (4.9%) patients. An 
elevated serum RF level was, however, seen in all the 24 
(29.3%) patients that had their serum RF level measured; 
this could indicate a direct role of RF in the development 
of corneal lesions in patients with RA. It is interesting 
that in a study by Syniachenko and colleagues [11], there 
was no substantial difference in serum RF levels between 
RA patients with no eye disease and RA patients with 
eye disease, but seropositive RA was significantly and 
63% more frequently seen in the former patients. Itty and 
colleagues [34] demonstrated that RA patients who were 
both anti-anti-cyclic citrullinated peptide and RF positive 
tended to have more and worse ocular disease.

In the current study, of the eyes with corneal lesions, 
81% received conservative therapy (including those that 
were dressed with a therapeutic soft contact lens), and 19% 
required surgical treatment, with 36 surgical procedures 
performed, including lamellar keratoplasty, lamellar-
and-penetrating keratoplasty, penetrating keratoplasty, 
amniotic membrane transplantation, blepharorrhaphia, 
lamellar xenokeratoplasty and combinatory surgical 

procedures. Solomon and colleagues [29] noted 
that  amniotic membrane transplantation facilitates 
epithelialization and reduces inflammatory and immune 
responses and vascularization, which enables achieving 
a curative effect in patients with deep corneal ulcers in 
the presence of systemic disorders. A beneficial effect of 
amniotic membrane transplantation in combination with 
temporary blepharorrhaphia has been reported. In patients 
with RA, keratoplasty can be performed in the presence 
of substantial corneal destruction in order to save the eye, 
but a repeat keratoplasty may be required for this purpose 
[35].

Our retrospective analysis of ophthalmological 
changes showed that the treatment was beneficial in RA 
patients with keratitis and corneal ulcers.

The management of eye disease in patients with 
rheumatoid arthritis is a medical challenge that requires 
close cooperation between rheumatologists and 
ophthalmologists. Of the 82 RA patients with corneal lesions 
of the current study, only 43 (52.4%) patients received 
basic therapy for RA, and the most severe corneal lesions 
(i.e., perforated corneal ulcers and keratoscleromalacia) 
were more common in eyes not receiving basic therapy 
for RA. It is believed that early diagnosis of rheumatoid 
arthritis is essential for prescribing adequate treatment 
capable of preventing sight-threatening complications. 
In addition, early identification of ocular manifestations 
of a systemic rheumatic disease can prevent or delay late 
complications [34, 36]. Consequently, patients with RA 
need to be systematically seen by an ophthalmologist, and 
to be treated for any corneal lesion at a tertiary care center 
where keratoplasty can be timely performed by a qualified 
eye surgeon. Clinical observations suggest that severe 
compli¬cations, such as corneal “melts” and perforations 
in RA, are decreasing with advances in modern biologic 
treatments [37].

Conclusion
First, Corneal Pathology Department hospitalizations 

of RA patients with keratitis and/or corneal ulcers were 
analyzed in relation to total Corneal Pathology Department 
hospitalizations from January, 2014, through August, 
2019. The prevalence of hospitalization of RA patients 
with keratitis and/or corneal ulcers was 1.2%.

Second, bilateral corneal lesions were found 
in 71 (86.6%). Severe corneal lesions (ulcers or 
keratoscleromalacia) were found in 63 (41.2%) eyes, 
including 24 (15.7%) with perforated corneal ulcers.

Finally, of the 82 RA patients with corneal lesions of the 
current study, 39 (47.6%) did not receive basic therapy for 
RA, which could be a contributor to ocular complications. 
The success of treatment for corneal lesions in a RA 
patient requires a set of treatment measures, and adequate 
basic therapy for RA is a necessary component of this set.
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Table 2. Corneal lesions in eyes of rheumatoid arthritis patients that received and did not receive basic therapy 

Corneal lesion type

Basic therapy

Number of eyes 
for 43 patients 
that received 
basic therapy

Number of eyes for 13 
patients that were initially 

diagnosed with rheumatoid 
arthritis and did not receive 

basic therapy 

Number of eyes for 26 patients 
with a previously established 

diagnosis of  rheumatoid arthritis 
who did not receive basic therapy

Punctate or filamentory keratitis 55 8 27

Non-perforated corneal lesion 18 5 13

Perforated corneal lesion 8 7 9

Keratoscleromalacia - 2 1

Eyes with corneal lesions, total 81 22 50

Table 1. Age distribution and gender of patients

Age group
(years)

Number of patients (n,%)

37-79 37-44
(young)

45-59
(middle age)

60-74
(pre-senile age)

75-79 
(senile age)

Total 82 (100%) 11 (13.4%) 30 (36.6%) 37 (45.1%) 4 (4.9%)

Gender (n,%)
Men (n,%) 23 (28%) 3 5 12 3

Women (n,%) 59 (72%) 8 25 25 1
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Table 6. Visual acuity of patients at admission and at discharge after treatment  

Visual acuity Number and percentage of eyes 
at admission

Number and percentage 
at discharge

1.0 15 (9.8%) 19 (12.4%)

0.35-0.85 32 (20.9%) 46 (30 %)

0.1-0.3 39 (25.5%) 28 (18.3%)

0.005-0.09 33 (21.6%) 37 (24.2%)

Light projection 30 (19.6%) 20 (13.1%)

Blepharorrhaphia 4 (2.6%) 3 (2%)

Table 4. Fluorescein staining test results at admission and at discharge after treatment 

Fluorescein staining test results Number and percentage of eyes 
at admission

Number and percentage 
at discharge

Negative - 99 (64.7%)

Epitheliopathy 90 (58.8%) 44 (28.7%)

Corneal stromal defect < 4 mm 47 (30.7%) 9 (5.9%)

Corneal stromal defect ≥ 4 mm 16 (10.5%) 1 (0.7%)

Table 5. Corneal and limbal vascularization as assessed by biomicroscopy at admission and at discharge after treatment

Corneal vascularization Number and percentage of eyes 
at admission

Number and percentage 
at discharge

No corneal vascularization 72 (47.1%) 89 (58.2%)

1 vascularized quadrant 27 (17.6%) 24 (15.7%)

2 vascularized quadrants 14 (9.2%) 12 (7.8%)

3 or 4 vascularized quadrants 6 (3.9%) 6 (3.9%)

Limbal vascularization only 34 (22.2%) 22 (14.4%)

Table 3. Distribution of organisms grown from cultures from conjunctival discharge of rheumatoid arthritis patients with corneal 
lesions

Clinical diagnosis

Number of eyes (n)
Growth of pathogenic or opportunistic microorganisms

No growth Staphylococcus 
epidermidis

Escherichia 
coli

Staphylococcus 
aureus

Candida 
albicans

Punctate or filamentory keratitis 69 11 1 4 5

Non-perforated corneal lesion 22 12 1 1 -

Perforated corneal lesion 13 6 1 1 3

Keratoscleromalacia 3 - - - -

Eyes with corneal lesions, total 107 29 3 6 8


