Original Research Article

http://doi.org/10.18231/j.ijceo.2019.054

Dry eye in rheumatoid arthritis patients: Correlation with disease activity
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Abstract
Introduction and Objectives: Dry eye is a very common disorder of tear film resulting from either decreased tear production or increased
tear evaporation. Rheumatoid arthritis is a well-known risk factor for dry eye occurrence. This study was undertaken to assess dry eye
prevalence in rheumatoid arthritis patients and assess its correlation with disease activity.
Materials and Methods: The study period was one year. Seventy patients diagnosed to have rheumatoid arthritis were enrolled in this
study. They were given an OSDI questionnaire, examined for signs of dry eye and subjected to four tests (Schirmer test, TBUT, rose bengal
test, Impression cytology), based on which they were labelled as being positive or negative for dry eye. The arthritis disease activity was
determined using DAS score.
Results: Dry eye prevalence in rheumatoid arthritis was found to be 48.5%. OSDI scores were found to correlate well with diagnostic tests
done for dry eye only when they were high indicating poor correlation between signs and symptoms in early stages. Prevalence increased
with increase in age of patients. There was no correlation between the occurrence of dry eye and duration of rheumatoid arthritis,
rheumatoid factor or arthritis disease activity.
Conclusion: Prevalence of dry eye is high in rheumatoid arthritis patients. OSDI questionnaire is a useful screening tool for dry eye.
Impression cytology is an easy and useful test to assess surface changes in dry eye patients.
Keywords: Disease activity, Dry eye, Impression cytology, OSDI, Rheumatoid arthritis.

Introduction
Dry eye is a disorder of tear film resulting from either
decreased tear production or increased tear evaporation. The
National Eye Institute industry workshops have defined dry
eye as, “Dry eye is a disorder of the tear film due to tear
deficiency or excessive tear evaporation which causes
damage to the interpalpebral ocular surface and is associated
with symptoms of ocular discomfort”.1,2 The prevalence of
dry eye disease in the general population is estimated to be
between 5% to more than 50% at various ages and with
various risk factors seen by surveys over the last 20 years
have.3
The incidence of dry eye is increased recent years due
to the increase in predisposing factors such as contact lens
use, excessive computer usage. There is shift of focus from
other proven risk factors of dry eye such as diabetes,
rheumatoid arthritis, use of xerogenic drugs etc to these
predisposing factors.
Dry eye is still a serious issue for people who have it,
though not a common cause of vision loss. The symptoms
become progressively troublesome and exert an increasing
burden on the patients as the disease progresses or increases
in severity. Dry eye patients are reported to have significant
loss of productivity each year, often losing approximately 5
work days and working an average of 208 days with dry eye
symptoms as shown by studies.4
Rheumatoid arthritis (RA) which is a chronic, immuno
inflammatory, systemic disease that affects mainly synovial
joints with possibility of extra articular manifestations. Dry
eye occurs as a frequent complication of rheumatoid
arthritis. Prevalence of rheumatoid arthritis 0.8% in general
population (range 0.3-2.1%). Women are affected 3 times
more often than men.5

There is often a delay in diagnosing dry eye in these
patients. Patients often delay seeking care for the dry eyes
until the tissue damage is at a more advanced stage. Early
medical intervention to arrest the RA-associated damage to
the lacrimal glands may preserve healthy moisture levels to
the ocular surface and protect the eyes from long-term
damage. An accurate knowledge of the prevalence of dry
eye in rheumatoid arthritis will increase the case detection
rate of dry eye in these patients, thus improving their quality
of life.
The purpose of our study was to assess the prevalence
of dry eye among rheumatoid arthritis patients in a hospital
set up, correlate with disease activity and to determine the
best test for screening of these individuals which can be
applied even in a busy out patient setting.
Materials and Methods
The study was conducted on 70 adult rheumatoid
arthritis patients diagnosed in the department of clinical
immunology and rheumatology of the hospital. All these
patients fulfilled the ACR criteria for rheumatoid arthritis. 5
It was a one year cross sectional study with the study period
ranging from January 2007 to January 2008. Patients aged
more than 65 years, patients suffering from diabetes, thyroid
disease, those who had undergone cataract or refractive eye
surgeries and contact lens users, were excluded from the
study as these form independent risk factors for
development of dry eye.6-11 The total study sample was 136
eyes of 70 patients. Four patients had undergone cataract
surgery in one of the eyes. That eye was excluded and the
other eye was considered for the study. A person was
considered as having dry eye if one of the eyes fulfilled the
criterion for dry eye diagnosis as detailed below.
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Written informed consent was taken before enrolling
the patients in the study. An OSDI (Ocular surface disease
index) questionnaire was administered to all participants to
assess the symptoms of dry eye and correlate them with the
signs. This is a standard questionnaire for dry eye evaluation
and has been proved to be a reliable and valid tool for
assessment of symptoms.12
Best corrected visual acuity was measured in all the
patients and duration and type of refractive error was noted
on the basis of spectacle correction. A complete slit lamp
examination was conducted on the patients to identify
objective signs, specifically looking for conjunctival
congestion, increased conjunctival folds, xerosis, corneal
dryness (assessed by the loss of corneal sheen and distorted
reflex on torch light examination) and features of other
ocular complications of rheumatoid arthritis.
Following this, four diagnostic tests were done, based
on which the diagnosis of dry eye was made. Participants
were labeled as having dry eye if at least two out of these
four diagnostic tests were positive. This criterion of two
tests to diagnose dry eye was adopted in order to increase
the detection rate of dry eye and hence arrive at an accurate
prevalence. The tests were done in the following order:
1.
Schirmer test: This was done using Whatman no.
41strips, performed without anesthesia. The strips were
placed at the junction of middle and lateral one third of
lower lid and patient was asked to keep eyes closed for
five minutes. The wetting of the strips was tested in
millimeters at the end of five minutes. Schirmer’s score
(SS), a value of less than 10 mm was taken as positive. 2
2.
Tear film break up time (TBUT): This was performed
using commercially available sterile fluorescein strips.
Fluorescein was instilled into the eyes and after
ensuring even distribution, the time of appearance of
first dark spot was noted. A break up time of less than
10 seconds was taken as positive.2
3. Rose Bengal staining was done using sterile rose bengal
strips. A modified Van Bijsterveld grading was
employed. Grade of greater than four was taken as
being positive for dry eye.2
4. Conjunctival impression cytology (CIC): For
impression cytology, after taking an imprint using
cellulose acetate strips, it was transferred to a glass
slide using glass rod and then was stained using PAS
and haematoxilin and eosin stain. The changes of ocular
surface were graded according to Nelson grading
system.13 Those with grade 2 or grade 3 changes were
labeled as having dry eye. Two samples were taken
from each eye, one for each type of stain.
5. The disease activity score (DAS score): Rheumatoid
arthritis disease activity was measured by the 28-joint
disease activity score (DAS 28). It is a composite score
derived from 4 measures which include the number of
tender joints (out of a total 28 defined joints), the
number of swollen joints (out of a total 28 defined
joints), ESR (in mm/hr) and patient’s assessment of
global health measured on a visual analogue scale
(VAS) of 100 mm. This score is calculated by a

complex mathematical formula for which a
preprogrammed DAS 28 calculator was used. The DAS
28 result was correlated with presence or the absence of
dry eyes and also with scores of the ocular tests for dry
eyes mentioned above.
The data was analyzed using chi squared test. A ‘P’
value of < 0.05 was considered to be statistically significant.
The tests for dry eye and DAS score for rheumatoid arthritis
activity were analyzed using the Pearson correlation
coefficient.
Results
The age group of patients was between 21 to 65 years,
with the mean age being 47.92 years with a standard error of
1.36years. Of the total number of patients, 57 were females
and 13 were males with a female to male ratio of 4.38:1.
The duration of rheumatoid arthritis ranged from one month
to 19 years, with the mean duration being 4.51 years with a
standard error of 0.48 years. The RF titres ranged from 20 to
1280, with a mean titre of 321 with a standard error of 57.4.
The minimum DAS score was 3.62, maximum was 8.86.
The mean DAS score was 6.47. The Schirmer test scores
ranged from one to 30. The minimum tear film break up
time was three seconds. Rose Bengal stain grading was from
zero to nine.
Only an OSDI scoring of 67-100 which corresponds to
severe dry eye, was found to correlate significantly with
objective tests of dry eye (p=0.006). The ocular signs
suggestive of dry eye were found only in few patients.
Conjunctival congestion and corneal dryness were the most
common signs observed (Table 1). 65.6% of the patients
with conjunctival congestion showed evidence of dry eye.
The association between dry eye and conjunctival
congestion was found to be statistically highly significant
(p=0.001).
Among the entire group, 34 patients (56 eyes) were
diagnosed to have dry eye based on the tests. The
prevalence of dry eye was found to be 48.5%. The total
patient sample was divided into 5 sub groups based on their
age. The prevalence of dry eye was found to increase
significantly with the increase in age of the patients (p=
0.028) and was found to be significantly higher in persons
aged more than 40 years. There was a higher prevalence of
dry eye in women compared to men. 40 out of 70 patients
(57.4%) had some form of refractive error with history of
use of spectacles. Among these, 24 patients (60%) had
evidence of dry eye.
Table 1: Signs of dry eye
Signs
Dry Eye
Present
Absent
Conjunctival
21
11
congestion
Corneal dryness
15
0
2- 10.327 p=0.001
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Table 2: Relationship between duration of rheumatoid arthritis and dry eye
Duration of RA (years)
Dry eye present
Dry eye absent
(No. of patients)
(No. of patients)
0-4
20 (46.5%)
23 (53.4%)
5-9
10 (55.56%)
8 (44.4%)
10-14
2 (33.3%)
4 (66.6%)
15-19
2 (66.6%)
1(33.3%)
Total
34
36
2= 0.485, p=0.784
Table 3: Pearsons correlation between DAS and ocular tests
Schirmer
Rose Bengal
score
score
Pearsons
-0.0245
0.1126
correlation

Tear film break
up time
0.0141

+ve predictive
value
Schirmer test
91.1
93.7
91.1
TBUT
46.4
100
100
RB test
85.7
96.2
94.1
CIC
78.5
92.5
88
*TBUT: Tear film break up time; † RB test: Rose Bengal staining;
‡CIC: Conjunctival impression cytology

The prevalence of dry eye in different groups of
duration of rheumatoid arthritis has been depicted in Table
2. No statistically significant correlation between prevalence
of dry eye and duration of rheumatoid arthritis was found.
We did not find any statistically significant correlation
between the presence of RF and occurrence of dry eye
though the prevalence of dry eye was found to be slightly
higher (50%) in the RF positive group compared to the RF
negative group (47.8%).
The RA activity score could be recorded for 53 patients.
Wherever dry eye was absent, the mean RA activity score
was found to be 6.50± 1.32. Wherever dry eye was present,
the mean score was 6.32± 1.18. There was no significant
difference between the two means. (p=0.6009). Further, we
tried to find the correlation between dry eye test scores and
RA disease activity score. There was no significant positive
correlation between the two (Table 3).
Among all the tests, Schirmer test was found to be the
most useful test to be done in RA cases as it showed a high
sensitivity, specificity and predictive values (positive and
negative) (Table 4). A significantly larger number of
patients with Schirmer values of ≤5mm were found to have
grade 2 or grade 3 changes on impression cytology.

43
18
6
3
70

Conjunctival
impression cytology
-0.0262

Table 4: Comparison between different dry eye diagnostic tests;
Procedure
Sensitivity
Specificity

Table 5: Distribution of patients according to Schirmer test results
Schirmers (mm)
0-5
6-10
No. of patients
20
11
% of patients
28.6
15.7

Total

>10
39
55.7

-ve predictive
value
93.7
72.7
90.6
86

Total
70
100

Discussion
Dry eye is the commonest ocular complication of
rheumatoid arthritis. Due to its frequent under diagnosis, dry
eye can lead to potentially vision threatening complications.
Determining the prevalence of dry eye in rheumatoid
arthritis was the primary objective of our study. In Indian
population prevalence of dry eye ranging from 27 to 29%,
compared to western population, which showed a higher
prevalence ranging from 45 to 74%.14-19 However, our study
noted a prevalence of 48.5% among the tested rheumatoid
arthritis patients which correspond to the observations of
Zlatano et al.15 This is a higher prevalence comparable to
that of western studies. Punjabi OS et al17 reported a
prevalence of 27.3% in his comparative study of dry eye in
rheumatoid arthritis patients with age matched controls. One
reason for this could be that, they considered the Schirmer
test result to be positive if it was less than or equal to 5 mm
of wetting. When we performed a similar sub grouping in
our study, we obtained a prevalence of 28.6% (Table 5),
which is comparable to the results obtained by them.
Previous studies have shown a strong correlation
between advancing age and dry eye. In another similar
study, 80% of the patients testing positive for dry eye were
aged 40 years or older.17 In our study, the percentage of
patients testing positive for dry eye among the 40-65 year
age group was 79.41%.
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OSDI questionnaire has been used by other
investigators as a dry eye diagnostic tool. Ozcura et al found
a significant inverse correlation between OSDI and TBUT
scores.20 Simpson TL et al21 have found that this scoring
system is highly sensitive in differentiating symptomatic
and asymptomatic subjects of dry eye. Srinivasan et al22
concluded that OSDI could be effectively used to separate
post menopausal women who demonstrate clinical signs of
ocular dryness. We found that the OSDI scores of 67-100
only correlated significantly with signs of dry eye. One
reason for this could be that, the presence of systemic
morbidity associated with rheumatoid arthritis might have
made them pay more attention to systemic symptoms and
ignore or underplay the ocular complaints.
Previous studies have found that longer the duration of
rheumatoid arthritis, higher the prevalence of dry eye.
Polanska et al found a statistical connection between the
presence of dry eye and duration of rheumatoid arthritis
longer than ten years.19 However, we were not able to
demonstrate a significant statistical correlation between the
duration of rheumatoid arthritis and presence or severity of
dry eye (p= 0.784). The reason for this could possibly be the
small sample size of our study. Matsuo et al,23 in their study
of ocular complications of rheumatoid arthritis, found that
patients with keratoconjunctivitis sicca had a significantly
higher titres of RF. We performed a similar analysis but
were not able to demonstrate any significant difference in
the dry eye prevalence between patients with lower and
higher titres of RF.
We could not demonstrate any significant correlation
between rheumatoid arthritis activity and occurrence of dry.
Our results were similar to those obtained by other
investigators.18
Though great advances have been made in the field of
treatment of dry eye, for diagnosis, most ophthalmologists
still depend on tests discovered decades ago. Presently,
there is still no test that can be called as a gold standard for
diagnosis of dry eye. The poor correlation between the signs
and symptoms of dry eye, at least in early stages, has lead to
the necessity for performing diagnostic procedures on
patients at risk for developing dry eye, in order to diagnose
the condition at an early stage. If not detected early, the
condition can progress to complications such as, sterile
stromal ulcers, blepharitis, conjunctivitis, band keratopathy,
keratinisation, corneal vascularisation.
In our study, Schirmer and Rose bengal tests were
found to show high sensitivity and specificity for dry eye
detection. Despite shortcomings, Schirmer test, combined
with OSDI scoring or impression cytology for detecting
surface changes can be used as a leading and accurate
diagnostic tool for early diagnosis of dry eye in rheumatoid
arthritis patients in a busy out patient set up.
There is a high prevalence of dry eye in rheumatoid
arthritis patients. The OSDI scoring is helpful only in severe
degree of symptoms. The prevalence of dry eye does not
depend duration of rheumatoid arthritis. There is no
association between RF, RA disease activity and dry eye.
Hence all patients of rheumatoid arthritis have to be tested

for presence of dry eye irrespective of their systemic disease
status.
Conflict of Interest: None.
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