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ABSTRACT
Background

Rheumatoid arthritis is a common autoinflammatory disease that affects the joints and causes several extra-
articular problems, including ocular involvement, which typically manifests in the anterior ocular region.
The anti-CCP has a sensitivity comparable to the rheumatoid factor and higher specificity for identifying the
disease.

Objectives

To estimate the prevalence of eye involvements in Rheumatoid arthritis and their correlation to the anti-cyclic
citrullinated peptide antibody.

Patients and Methods

A cross-sectional study of 121 patients who satisfied the 2010 ACR/EULAR RA Classification Criteria (6/10 or
more points) were between 18 and 60. After establishing a patient’s medical history and physical examination,
blood samples were collected to test for anti-CCP antibodies, and an eye exam was conducted.

Results

There were significantly more females than males;104 (86%) were female, and 17 (14%) were males. The
median age was 47(42—53.5) years. The median disease duration was 4(2—10) years. The mean disease activity
was 3.86 %1, and the median anti-cyclic citrullinated antibody titers were 29.18(16.75—133.35) U/ml. The overall
eye complications typical of Rheumatoid arthritis were observed in 37 (30.6%) and 84 (69.4%) without eye
involvement. Dry eyes were the most frequent eye complaint (29.8%). One instance with episcleritis (0.8%).
One with filamentary keratitis (0.8%). Anterior uveitis was detected in two cases (1.7%). Eye involvement
correlated with anti-cyclic citrullinated peptide antibody (P- value 0.004).

Conclusion

Eye manifestations of rheumatoid arthritis were a prominent part of extra-articular manifestation. The dry eye
was the most apparent manifestation, and they correlated to the anti-CCP antibody.
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INTRODUCTION

Since ancient times, Rheumatoid arthritis (RA) has
been a medical problem. In 1800, Landre-Beauvais
documented the illness, but earlier paintings represented
rheumatic joints. Since the middle of the previous
century, there have not been any notable dissections
in the types of disease. Since that time, however, the
standard presentation and classification criteria for RA
have evolved . RA is a complex autoimmune illness
that predominantly affects joints >3, It is distinguished
by progressive, symmetric inflammation of the
afflicted joints, which leads to cartilage degradation,
bone erosion, and disability ©.

Many experts have studied RA’s epidemiology and
incidence during the past three decades. According
to these studies, RA can affect people of any race,
ethnicity, nationality, and age ®. Tt primarily affects
the elderly. It occurs more frequently in females
than males (female-to-male ratio 3:1) ®. The stated
prevalence ranged from 0.5 to 1%, with geographical
variance “. The incidence decreases from north to
south (in the northern hemisphere) and urban to rural
locations. Specific Native American populations have
an exceptionally high incidence ©.

Rheumatoid factor (RF) has been used for decades to
diagnose RA. RF is an antibody directed against the
Fc segment of immunoglobulin G. Waaler, and Rose
originally reported RF in 1940. Pike claimed in 1949 that
it could be used as a diagnostic criterion for RA . Anti-
cyclic citrullinate (Anti-CCP) antibody, a more recent
test for anti-citrullinated protein antibody(ACPA), is
comparable in sensitivity but more specific than the
RF test (exceeding 95% of diagnostic specificity and
83% of sensitivity) ®. Anti-CCP antibodies recognise
peptides in which arginine has been converted to
citrulline by peptidyl arginine deaminase, found in
inflammatory synovium and mucosal tissues ©. Anti-
CCP is closely linked with a more severe course of the
disorder and can be detected in asymptomatic patients
years before the development of RA ¢!V, Since 2010,
Anti-CCP has been added as a criterion in the ACR/
EULAR guidelines for the classification of RA (219,

Due to the disease’s chronic, inflammatory and
autoimmune characteristics may develop extra-articular
symptoms and comorbidities Y. Ocular symptoms are
a considerable proportion of extra-articular symptoms
in RA ™. Eye complications from RA are commonly
underestimated and misdiagnosed. However, These
conditions mainly impact the eye’s anterior chamber
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and result in dry eye, episcleritis, scleritis, peripheral
ulcerative keratitis, and uveitis . These concomitant
visual signs are crucial and should be addressed due to

the significant risk of permanent damage and blindness
(17)

This study aims to determine the significance and
frequency of RA eye impairments and the relation
between these impairments and anti-cyclic citrullinated
peptide antibodies found in a patient’s blood, which is
essential to manage the disease properly.

PATIENTS AND METHODS

A cross-sectional study of 121 RA patients visited
the Rheumatology and Rehabilitation Consultation
Center in Sulaymaniyah governorate, Iraq, monthly
for treatment and follow-up from October 2021 to July
2022. After asking the patients and obtaining oral
agreements, patients were enrolled on the research. The
Sulaymaniyah School of Medicine Ethics Committee
approved the study.

Inclusion criteria

Patients who met the fulfillments of the 2010 American
College of Rheumatology (ACR) and European League
Against Rheumatism (EULAR) RA Classification
Criteria (6/10 or more points)

Exclusion criteria

e Patients under 18 and above 60,

Hypo or hyperthyroid,
* History of radiation exposure.

» Patients who did eye operations or with contact
lenses

*  Overlap Syndromes with other connective tissue
diseases like systemic lupus erythematosus (SLE).

The age, gender, and other social and demographic
information were first collected. Disease activity
was assessed using a disease activity score of 28 (28
joints +28 tender joints +Physicians global assessment
+Erythrocyte sedimentation rate) after a complete
medical history and physical examination. Blood
samples were taken concisely for Rheumatoid factor
(RF), Erythrocyte sedimentation rate (ESR), and Anti-
CCP antibodies with the eye examination.

Rheumatoid factor (RF) was detected in serum using
the agglutination principle (Latex fixation tests).
Anti-CCP ELISA kit (AESKU.DIAGNOSTICS. Ref
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3206,55234 Wendelsheim, Germany) was used for
the quantitative detection of anti-cyclic citrullinated
antibody to immunoglobulin G (IgG) antibodies
in the patient’s serum by indirect enzyme-linked
immunosorbent assay (ELISA), A result of less than 20
is regarded as negative. (Negative: <20U/ml, Positive >
20U/ml) based on the manufacturer’s guidelines.

Eye examination

During the ocular inspection, 242 eyes of 121
individuals were evaluated using a slit lamp of the
anterior compartment, air pufftonometry for intraocular
pressure, Snellen vision tests for visual acuity, and
indirect fundoscopy. Schirmer’s test was performed
with a disposable Whatman filter paper No 41 calibrated
strip (5§ mm width x 4lmm length) scaled from zero to
38 mm (tear touch blue) with a minimum count of 1
mm. It has a round blunt tip with a blue line from the
tip to the Smm mark. Blue dye (foods, drugs, cosmetics
Blue No.l) permeates the scale, making it easier to see
while monitoring tear production. The manufacturer
individually packs each strip in its pouch. The examiner
Measured the tear-soaked strip after 5 minutes, and
Schirmer strip wetness below 15 mm suggests dry eyes
and (0 to 5 mm), (5 to 10 mm),( 10 to 15 mm ) regarded
as severe, moderate, and mild respectively. Fluorescein
Sodium Ophthalmic Strips were used to stain the
ocular surface to detect the corneal and conjunctival
epithelium damage caused by dryness. Based on a
clinical examination, the ophthalmologist diagnosed
scleritis and episcleritis. The fundoscopic investigation
discovered any complaints of the posterior part.

The appropriate software was applied for the statistical
analysis (Statistical Package for Social Sciences
for Windows version 26.0). The observations of the
continuous measurements were provided as the mean
accompanied by the standard deviation, whereas the
outcomes of the categorical data were as a number. The
Fisher’s Exact test for categorical parameters and the
unpaired t-test for continuous (scale) parameters were
employed to examine the significance of variations
in research parameters between the two groups. Both
tests were run independently. A significant difference
was determined as a p-value of < 0.05.

RESULTS

A total of 121 patients participated and were evaluated.
One hundred four female patients (86%) and 17
male patients (14%), demonstrating that females

outnumbered males. As seen in Table 1, A mean and
standard deviation were used to describe data that
followed a normal distribution. However, a median and
interquartile range were used to represent data that did
not (IQR). The median age of the patients was 47, with
an interquartile range of (42-53.5) years. Both newly
diagnosed RA and RA were present for a long time
(median disease duration of four years, interquartile
range (2-10) years). The median anti-CCP antibody
titers were 29.18 with an interquartile range of (16.75-
133.35) U/ml, the patients’ median ESR was 35 with
an interquartile range of (19-56.5), the median patient’s
global assessment was 30 with an interquartile range of
(20-47.5), and the patient’s evaluation indicated that the
mean disease activity was 3.88 (x1) (moderate disease
activity) with DAS28+ ESR.

Despite the age inclusion criteria of (18-60) years,
the minimum age was 20 years, and the maximum
was 60 years. They were grouped by age intervals,
as illustrated in Table 2; just over half (52.1%) were
between 41 and 50, and a third (33.9%) fell within
the 51-60 age range. Only three (2.5 %) were in their
twenties (20-30). There were 14 cases between the ages
of 31 and 40, representing 11.6% of the total. Most
patients were above forty (86%), whereas only 17 (14%)
were younger than forty.

The disease activity of the participants was determined
with the use of DAS28+ESR, as shown in Table 3, only
15 (12%) of the patients were in remission, while 106
(88%) had active disease. Seventy-eight of the entire
121 individuals had moderate disease activity (65%),
eighteen patients had low disease activity (15%), and
ten cases had high disease activity (8%). According
to DAS 28 +ESR scores, one hundred-six out of 121
patients had active disease, whereas only 15 were in
remission.

The prevalence of anti-CCP and RF in the population
studied is depicted in Figure 1. Anti-CCP antibody
results were positive in 75 (62%) patients and negative
in 46 (38%). In terms of RF, nine cases were missing
for RF. In the remaining 112 cases, 64(57.1%) patients
tested positive for RF and 48(42.9%) patients tested
negative for RF.

The inflammatory eye manifestations associated with
RA are shown in Table 4. There were 37 (30.6%)
individuals with one or two eye manifestations, while
84 (69.4%) patients had none. The most prevalent
complaint was dry eyes, detected in 36 (29.8%) 121
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patients. The patients with dry eyes were classified into
three groups based on the of Schirmer’s test, Table 4.

Overall, there were nine cases of moderate dry eye
(7.4%), Twenty-three cases of mild dry eye (19%), and
only four cases of severe dry eye (3.3%). Scleritis was
not observed in any of the assessed patients, while
there was one episcleritis (0.8% of total cases). A single
instance of filamentary keratitis (0.8% of all cases)
was identified. Old anterior uveitis was identified in
two individuals, accounting for 1.7% of all patients.
31 patients had a single manifestation (26%), and six
had two manifestations (5%). Among the individuals
with two manifestations, dry eye was one of the
manifestations. The episcleritis patient, as well as one
of the uveitis patients, experienced mild dry eye. The
patient with filamentary keratitis had a severe dry eye.
Out of the two people who were diagnosed with uveitis,
only one of them experienced dry eye symptoms Table
4.

Relation of eye involvement to the other variables of the
participants:

Thirty of the thirty-seven cases with eye manifestations
were anti-CCP positive, while only six were
negative; among patients without eye involvement,
45 were positive, and 40 were negative Table 5. Eye
manifestations were more among patients with positive
anti-CCP antibodies. The correlations between
categorical data (positive versus negative for anti-
CCP antibody and presence versus absence of eye
symptoms) were assessed using Chi-square analysis
and Fisher’s exact test, and it was very significant with
a P- the value of 0.004 (<0.05).

The relation of each ocular inflammatory manifestation
with the presence of Anti-CCP antibody is shown in
Table 6. Anti-CCP antibodies were detected positive in
29 dry eye cases. There were also two cases of uveitis
and one case of episcleritis. In contrast, only seven
incidences of dry eyes were in the negative group. Thirty
of the 37 individuals with eye manifestations tested
positive for anti-CCP antibodies. Seven were detected
in the group with negative anti-CCP antibodies, Table
6.

The relationship between inflammatory ocular
manifestations and the Rheumatoid factor in 112
participants with valid RF was illustrated in Table
7. There were 39 patients with negative RF tests and
the same number with positive RF tests in the group
without ocular signs. In contrast, nine patients tested

194 JSMC

negative, and 25 tested positive in the group with
ocular manifestations. Nine instances were missing
for RF, and a cross-tabulation of the remaining 112
participants revealed 34 cases with inflammatory ocular
manifestations and 78 without manifestations. There
was a statistically significant relationship between
the manifestations and RF positivity among the 112
participants, with a P-Value of 0.02 (<0.05). Pearson
Chi-Square was employed to evaluate the relationship.

Table 8, anti-CCP antibody titers in the group with
ocular manifestation were on a median of 70.12 U/ml.
In contrast, titers in the group without manifestations
were on a median of 22.69 U/ml. For all patients, the
median anti-CCP antibody titer was 29.18 U/ml. The
median anti-CCP antibody titers in the group with
inflammatory ocular manifestations were significantly
higher than in the group without. Anti-CCP antibody
titer was shown to have a statistically significant
relation with eye manifestations, as revealed by a
P-value of 0.009(<0.05).

There was also a significant association between the
age of the patients and the ocular manifestation, with a
P-value of 0.026(<0.05). The median age of the group
without eye manifestations was 46 years, whereas the
median age of the group with eye manifestations was
50 years. The median sample age was 47 years old.
Inflammatory ocular manifestations increased and
were more frequently observed in the older age group.

No statistically significant relationship was seen
between ocular involvement and disease duration
(P-value =0.244), Erythrocyte sedimentation (P-value
=0.204), or Disease Activity Score 28 (P- value =0.342)
(all values >0.05). The Mann-Whitney U-Test was used
for all assessments. However, the Independent-Samples
T-Test was only used to investigate the relationship
between disease activity and Ocular manifestations
Table 8.
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Table 1. Characteristics and parameters of RA patients included in the study.

Interquartile

Standard Distribution of

Parameters Median range (IQR) Mean deviation data
Age of the patients(year) 47 42-53.5
RA duration (year) 4 2-10 g
Anti-CCP antibody titers (U/ml) 29.18 16.75-133.35 é
Erythrocyte sedimentation rate(mm/hr) 35 19-56.5 g
PGA (mm) 30 20-47.5

3.88 1 Normal

Disease activity score 28

RA: rheumatoid arthritis, anti-CCP: anti-cyclic citrullinated peptide, PGA: patients’ global health assessment,

ESR: erythrocyte sedimentation rate.

Table 2. Distribution of the participants according to the age groups.

%

Age groups No. of patients

20-30 3 2.5
31-40 14 11.6
41-50 63 52.1
51-60 41 33.9
Total 121 100

Table 3. Distribution of the participants according to the disease
activity score by DAS28+ESR.

Disease activity

No. of the patients

%

Remission < 2.6 15 12
Low > 2.6 but < 3.2 18 15
Moderate >3.2but=<5.1 78 65
High > 5.1 10 8
Total 121 100
100
Q0 o
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=
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]
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Figure 1. Prevalence of anti-cyclic citrullinated peptide (anti-CCP) antibody

and Rheumatoid factor (RF).

Anti-CCP antibody
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Table 4. Ocular inflammatory manifestations associated with Rheumatoid arthritis.

Observations Count %
Dry Eye syndrome 36 29.8
Mild 23 19
Moderate 9 7.4
Severe 4 3.3
Episcleritis 1 0.8
Anterior Uveitis 2 1.7
Filamentary keratitis (FK) 1 0.8
Total patients with manifestations 37 30.6
Patients with one manifestation 31 26
Patients with two manifestations 6 5
Total No. of the participants 121 100

Table 5. Inflammatory ocular manifestations * Anti-CCP Crosstabulation.
Inflammatory ocular Anti-ccp Total Pearson
manifestations Negative Positive Chi-Square
Absent 39 45 84
Present 7 30 37 P- value 0.004
Total 46 75 121

Table 6. Relation of each ocular inflammatory manifestation
with the presence of Anti-CCP antibody.
Manifestations Anti-CCP antibody
Negative Positive
Dry Eye syndrome 7 29
Episcleritis
Uveitis 2
Filamentary keratitis (FK) 1
Total patients with Eye involvement 7 30

Table 7. Inflammatory ocular manifestations * Rheumatoid factor Cross-tabulation.

Inflammatory ocular Rheumatoid factor Pearson
. N B . Total h
manifestations Negative Positive Chi-Square
Absent 39 39 78
P- value 0.021
Present 9 25 34 value
Total 48 64 112

196 JSMC



The Prevalence of Eye Involvements in Rheumatoid Arthritis and...

Table 8. Relation of the ocular manifestations to anti-cyclic citrullinated antibody titers,
age in years, RA duration, ESR, and disease activity score 28.

Inflammatory ocular manifestations

Absent Present Total

Parameters c g c E e E P-Value

9 T s T 9 T

= = = = 2 =
Anti-CCP antibody titters (U/ml) 22.69 70.12 29.18 0.009%*
Age of the patients(years) 46 50 47 0.026%*
RA duration (year) 4 5 4.5 0.244%*
ESR (mm/hr.) 30 42 35 0.204%*
Disease activity score 28+ESR 3.8 3.86 3.99 4.05 3.86 3.94 0.342%*x*

(*) Independent-Samples Mann-Whitney U Test, (**) Independent-Samples T- Test
Asymptotic (2-sided test) significances are displayed. The significance level is 0.05.

DISCUSSION

Rheumatoid arthritis (RA) is a complex autoimmune
illness affecting the synovial lining of the joints,
which is the predominant site of the disease pathology.
Rheumatoid arthritis's chronic inflammatory and
autoimmune components are responsible for developing
many systemic symptoms and comorbidities ‘9. The
body will release antibodies that target its tissues,
resulting in organ malfunction and damage Y. RA
causes several evident extra-articular problems,
including ocular involvement, which typically
manifests in the anterior ocular region of the eye. The
cause is unknown, although inflammation may cause
oxidative stress that destroys eye surface epithelium
and lacrimal tissue, reducing tear production 1613,

Collagen and proteoglycans are found in the joints,
the sclera and the cornea. This comparable histologic
characteristic may be responsible for more than one
ocular symptom of RA. The majority of viewpoints
support the immunology-based mechanism when
discussing the pathophysiology of RA-related ocular
diseases. Immune complex deposition, the release
of collagenase by macrophages and neutrophils, the
creation of cytokines, the activation of complement,
and the manufacture of autoantibodies all contribute to
autoimmune disorders 1.

This study revealed eye manifestations in 30.6% of the
individuals, with dry eyes being the most predominant
manifestation, as observed by 29.8%. A dry eye can
develop either when the eye does not produce enough
tears or when the tears evaporate too quickly, causing
the eye to become irritable. The most prominent ocular

involvement of RA is dry eye, and RA is the most
frequent autoimmune disease that results in dry eye.
Dry eyes in RA may be a clue to secondary Sjogren's
syndrome ©%2Y. One of the cases had a dry mouth and
severe dry eye, and both RF and anti-CCP antibodies
were positive. Sjogren syndrome was thought to be
present in the patient. However, tests for antinuclear
antibodies and salivary gland biopsy results were all
negative. Even when sicca manifestations accompany
it, having a severe dry eye in RA does not mean the
patient has secondary Sjogren’s syndrome®?. Dry eye
was present in 97% of participants with eye involvement,
either as the only manifestation or in addition to other
inflammatory ocular manifestations.

In a cross-sectional study of 691 patients in grades I
and II (early and moderate progression RA), Zlatanovi
et al., 2010, reported eye manifestations in 27.2% and
dry eye in 17.65% of the individuals studied, which
was comparable to the present study. However, our
sample includes people at various RA stages, and
more advanced settings are associated with a higher
incidence of ophthalmic manifestations 2.

A cross-sectional study by Vignesh and Srinivasan,2015
examined the eye of 196 RA patients. They found that
39% of the individuals had eye involvement, higher than
this study and that 28% had dry eye, almost identical to
the present findings *.

Kaur et al., 2016 conducted a study on 139 RA patients;
38% had signs of RA-related eye disease, and 31
%complained of dry eye @¥. Additionally, A cross-
sectional study by Pegu et al.,2018 on 114 RA patients
revealed that 42.1% exhibited ocular involvement, with
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dry eyes accounting for 31.5%. It was lightly more than
in this study®>.

Furthermore, in a cross-sectional study with 60 patients,
Fadhil and Al-Dabbagh, 2017, observed a much higher
incidence of ocular symptoms and dry eye, which was
65% and 50%, respectively®®. Despite a small sample
size, patients over 60 were included, resulting in a
higher mean age when compared to the current study.
Changes in the ocular microenvironment with age
increase the likelihood of inflammatory ocular surface
diseases®?.

This study primarily employed the Schirmer test to
classify and identify instances of dry eye. Other tests,
such as the Tear film break-up time (TBUT) test, which
uses fluorescein dye to evaluate tear film stability,
and the Ocular straining score (OSS) test, which uses
rose Bengal dye to evaluate the amount of damage
done to the ocular surface, have been used to measure
tear dryness in other studies. Abd-Allah et al., 2020
employed the Schirmer test, tear film opacity testing,
and ocular surface scleral tear test to assess dry eye
in 42 RA participants®’. They discovered that 71% of
the patients suffered from dry eyes. Compared to our
study, the prevalence of dry eye was high; however,
the sample size was smaller, and two other diagnostic
procedures (TBUT and OSS) were employed in
addition to the Schirmer test.

The terminology and techniques used to diagnose dry
eye are still up for debate and are continually being
modified®”. Nevertheless, despite the diverse methods
used for diagnosing and categorising dry eye among
the studies, the Schirmer test continues to be regarded
as the simplest and most often employed method in the
studies.

Episcleritis and scleritis are both types of ocular
inflammation with similar acute manifestations.
Scleritis is generally more severe, with inflammation
extending to the deep scleral covering of the eye,
whereas episcleritis is often benign and superficial@®.
Scleritis can also cause vision loss and is related to
systemic illness in up to 50% of cases®. Episcleritis
is more prevalent in women aged 20 to 40 and resolves
without treatment®®. In the current study, there was a
case (0.8%) of diffuse Episcleritis in a female patient
in her forties; she had a mild dry eye with both RF and
anti-CCP positive. Rheumatoid arthritis was the only
systemic illness discovered to be a contributing cause
in the patient.
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Similarly, Pegu et al., 2018 reported one case, despite
previous studies reporting a range of 2% to 5%.
Scleritis might be the first sign of RA. There were no
instances of scleritis during the study. Fadhil and Al-
Dabbagh observed the same conclusion 2017; however,
scleritis was identified in 2% of patients in earlier
research®-2430),

The presence of filaments on the corneal surface
is known as filamentary keratitis (FK), commonly
accompanied by symptoms like a foreign body
sensation, discomfort, and eye pain. Dry eye disease
is FK's most frequent ocular and systemic condition®V,
One patient, or 0.8% of the patients in this study,
showed filamentary keratitis. In addition, the patient
noticed experiencing dry eyes. Filamentary keratitis is
an uncommon condition. Furthermore, Pegu et al.,2018
found 1.7% with FK ®.

Uveitis was this study's second most prevalent
condition, with evidence of old anterior uveitis in two
cases (1.7%). According to research, anterior uveitis is
uncommon in RA, occurring at a prevalence of less
than 0.5%%32),

Sterile corneal ulcers have been linked to RA. In
ordinarily quiet eyes, patients with RA can develop
corneal ulcers in the peripheral, paracentral, or central
cornea. These ulcers can occasionally be linked to
scleritis®®. The study found one paracentral corneal
opacity (0.8%) and one mild hazy cornea (0.8%).
Corneal haze results from subepithelial corneal fibrosis
resulting from a pathological healing process®. Among
the cases evaluated, there was one with glaucoma.
Evidence that immunological components are involved
in the development of glaucoma is developing as one
of the many hypothesised mechanisms for the disease.
Patients with glaucoma and RA have autoantibodies
and CD4+ T cells contributing to their pathogenesis®®,

Anti-CCP has a sensitivity that is approximately level
with that of the RF but a significantly greater specificity
when distinguishing RA from other rheumatic
disorders. Additionally, in healthy persons and patients
with undifferentiated arthritis, the presence of anti-CCP
antibodies appears to be a highly reliable predictor of
the future establishment of RA . Anti-CCP antibodies
can be identified in asymptomatic individuals years
before the manifestation of RA, and they are connected
to a more severe disease advancement'?. This study
detected the anti-CCP antibody in 75 out of 121 RA
patients, equivalent to a 62% prevalence rate. Anti-
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CCP antibodies were shown to be more prevalent in
other studies. Payet et al., 2014 found that second-
generation anti-CCP (anti-CCP2) was present in 70%
of RA patients during an observational and descriptive
study on 1162 RA patients®”.

In this study, eye manifestations were more frequent
among ant-CCP antibody-positive patients, and there
was a statically significant correlation between eye
involvement in RA and anti-CCP antibodies. Vignesh
and Srinivasan,2015, investigated this association and
revealed high significance. Furthermore, Kaur et al.,
2016 and Pegu et al.,2018 found the relation significant.
There was also a relation between antibody titers and
eye involvement; individuals with higher levels of
anti-CCP antibodies in their blood were more likely to
experience inflammatory ocular manifestation.

The prevalence of RF was 57.1% among the 112
patients evaluated for RF using the latex agglutination
method. The rheumatoid factor in the patient's blood
was significantly linked to ocular manifestations with
a P-value:0.021(< 0.05). Among the 112 people with an
RF test, inflammatory ocular manifestation was more
common in RF-positive patients than in RF-negative
patients. Also, Pegu et al. (2018) discovered a link
between ocular manifestations and RF @3,

The cornea and ocular surface, two crucial parts of the
visual system, are impacted by ageing, making certain
eye disorders more likely to develop. Dry eye syndrome
is one of these conditions that cause alterations to the
tear film. According to studies, dry eye illness affects
14.4% of Americans over 50, with the incidence rate
rising with age and being more common in females®®.
Despite the exclusion criteria that excluded those above
the age of 60, there was a link between the ocular
manifestations and the patients' ages, with a P-value
of 0.026. Involvement of the eyes was higher in older
participants and increased with age.

The environment, kind of occupation, seasons of the
year, and duration of theumatoid arthritis may all impact
the incidence of these manifestations. The current
study found no statistically significant relationship
between these characteristics; however, Vignesh and
Srinivasan, 2015 discovered an association with the
duration of rheumatoid arthritis 3.

Rheumatologists now routinely employ composite
measurements to determine the severity of RA.
The DAS28-ESR has been validated for measuring
therapeutic response and is employed in most clinical

trials and daily practice®”. The reliability and validity
of this instrument in clinical studies have been
thoroughly established. Despite emerging evidence
of residual activity over time, DAS28 remains the
most extensively used and established test in clinical
practice. It also influences comorbidities, which may
contribute to poor remission status or low disease
activity, giving it a disproportionate weight compared
to other formula components. CDAI, on the other hand,
have lower residual activity, more comprehensible
formulations, and more flexibility. The CDAI is also
the composite index that does not need an acute phase
response, which means it may be used to evaluate
disease activity at any time and in any situation“?.
Although the DAS28-ESR is more objective than the
CDALI and requires tools and a computer, both were
used in parallel to evaluate the RA patients in this
study. There was no significant statistical link between
ocular involvement and disease activity. Albidri et
al.,2016 found an association between dry eyes and
active disease in a cross-sectional study of 103 patients
with RA @D,

In conclusion, Eye involvements of RA are a noticeable
part of extra-articular manifestation, with the dry eye
being the most apparent. Approximately one-third of
those who have RA will experience a form of eye
manifestation. The presence of anti-CCP antibodies
has been associated with RA eye involvement. Those
who tested positive for anti-CCP antibodies displayed
more ocular manifestations. Eye involvement in RA
patients is also related to RF and, to a lesser extent,
patient age; it is more common in RF-positive patients
and increases with age The rheumatologists should
have eye exams performed on all patients at the time of
diagnosis and afterwards regularly to detect any early
eye impairment.
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