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Abstract

Background: Dry eye syndrome (DES), also referred to as dry eye disease (DED), is a multifactorial disorder
of the tear film and ocular surface, leading to symptoms of discomfort, visual disturbance, and tear film
instability, with potential damage to the ocular surface. It is accompanied by increased osmolarity of the tear
film and inflammation of the ocular surface. DES is one of the most common ocular conditions globally, with
prevalence estimates ranging from 5% to over 50%, depending on diagnostic criteria, study population, and
geographic region.

Methodology: A sample size of 120 patients (60 per group) was calculated to detect a minimum clinically
significant difference of 5 points in OSDI score between groups. Participants were randomized in a 1:1 ratio into
two groups using a computer-generated random sequence with block sizes of 4. Group assignments were sealed
in opaque envelopes and opened sequentially after enrolment. Group A: Artificial tears — preservative-free
carboxymethylcellulose 0.5%, 1 drop in each eye 4 times daily. Group B: Prescription medication — topical
cyclosporine A 0.05% or lifitegrast 5% (based on availability), 1 drop in each eye twice daily.

Results: Both artificial tears and prescription medications significantly improved symptoms and signs of DES
over 12 weeks. Prescription medications demonstrated greater improvement in OSDI scores, TBUT, Schirmer’s
test values, and corneal staining scores compared to artificial tears. Safety profiles were acceptable in both
groups, with only mild, transient adverse events reported.

Conclusion: This study reinforces that both artificial tears and prescription medications significantly improve
DES outcomes, but prescription agents offer greater symptomatic and objective improvement due to their anti-
inflammatory mechanism.
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Introduction

Dry eye syndrome (DES), also referred to as dry
eye disease (DED), is a multifactorial disorder of
the tear film and ocular surface, leading to
symptoms of discomfort, visual disturbance, and
tear film instability, with potential damage to the
ocular surface. [1] It is accompanied by increased
osmolarity of the tear film and inflammation of the
ocular surface. [2]

DES is one of the most common ocular conditions
globally, with prevalence estimates ranging from
5% to over 50%, depending on diagnostic criteria,
study population, and geographic region. [3] The
condition is more prevalent in women, particularly
postmenopausal, and increases with age. [4] The
pathophysiology of DES involves a vicious cycle
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where tear film instability triggers hyperosmolarity,
which in turn induces inflammatory cascades,
leading to ocular surface damage and further
destabilization of the tear film. [5] Based on the
Tear Film and Ocular Surface Society (TFOS) Dry
Eye Workshop II classification, DES can be
broadly divided into aqueous-deficient and
evaporative subtypes, though mixed forms are
common. [1]

The most frequent etiologies include Meibomian
gland dysfunction, autoimmune conditions such as
Sjogren’s syndrome, long-term contact lens wear,
environmental factors, and systemic medication
use. Clinically, patients present with symptoms
such as dryness, burning, grittiness, foreign body
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sensation, photophobia, and fluctuating vision. [6]
The impact on quality of life can be substantial,
affecting daily activities such as reading, driving,
and screen use. [7] Moreover, DES can complicate
ocular surgeries, including cataract and refractive
procedures, leading to poor postoperative
outcomes. [8]

The primary goals of DES management are to
restore and maintain the normal tear film, minimize
ocular surface damage, and alleviate patient
symptoms. A stepwise approach, as recommended
by TFOS DEWS 1I, begins with patient education,
environmental modifications, and over-the-counter
(OTC) Ilubricants, progressing to prescription
medications and procedural interventions for
refractory cases. [9]

Artificial tears remain the first-line therapy for
most patients with mild to moderate DES. These
formulations are designed to supplement or
stabilize the tear film and can vary in viscosity,
osmolarity, electrolyte composition, and presence
of preservatives. Common agents include
carboxymethylcellulose, hydroxypropyl
methylcellulose,  polyethylene  glycol, and
hyaluronic acid. [10] They act primarily through
lubrication and dilution of inflammatory mediators,
without directly modifying the underlying
pathophysiology. Although generally safe and well
tolerated, artificial tears require frequent
instillation, and preservative-containing products
can exacerbate ocular surface toxicity with long-
term use. [11]

Prescription Medications

For moderate to severe DES, particularly when
inflammation is a key contributor, prescription
medications may be indicated. These include:

e Topical cyclosporine A (CsA): An
immunomodulatory agent that inhibits T-cell
activation and reduces inflammatory cytokine
production, leading to improved tear
production and ocular surface health. [12]

« Lifitegrast: An integrin antagonist that inhibits
T-cell mediated inflammation by blocking
LFA-1/ICAM-1 interaction, thereby improving
symptoms and corneal staining scores. [13]

e Topical corticosteroids (short-term use):
Provide rapid symptom relief through potent
anti-inflammatory effects, but carry risks of
elevated intraocular  pressure, cataract
formation, and infection with long-term use.
[14]

Other prescription options include oral omega-3
fatty acids, secretagogues, and autologous serum
eye drops, but these are typically reserved for select
cases.
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While artificial tears are effective in relieving
symptoms for many patients, they do not address
the inflammatory ~ and immune-mediated
mechanisms that underlie chronic DES in a
significant subset of patients. Prescription anti-
inflammatory agents target these pathways but are
associated with higher costs, potential side effects,
and longer onset of action. The choice between
artificial tears and prescription medications is often
influenced by disease severity, patient preference,
cost, and access to care. However, comparative
studies evaluating both efficacy and safety across
different severities of DES remain limited,
particularly in real-world settings where adherence
and tolerability significantly affect outcomes.

Materials and Methods

Study Design: This was a prospective,
randomized, comparative clinical study
conducted over a period of 6 months at a tertiary
care hospital in North India. The study compared
the efficacy and safety of artificial tears versus
prescription medications in patients with Dry Eye
Syndrome (DES).

Study Population
Inclusion Criteria

e Adults aged 18-70 years.

e Clinically diagnosed with DES based on the
TFOS DEWS II criteria.

o Baseline Ocular Surface Disease Index (OSDI)
score > 25.

e  Tear Break-Up Time (TBUT) < 10 seconds
and/or Schirmer’s I test < 10 mm/5 min.

Exclusion Criteria

o History of ocular surgery within the last 6
months.

e Active ocular infection, allergy, or
inflammatory disease other than DES.

e Contact lens use within 1 month before
screening.

e Current use of topical anti-inflammatory or
immunomodulatory drugs.

Sample Size: A sample size of 120 patients (60
per group) was calculated to detect a minimum
clinically significant difference of 5 points in
OSDI score between groups, assuming a

standard deviation of 8, a two-sided a of 0.05, and
80% power.

Participants were randomized in a 1:1 ratio into two
groups using a computer-generated random
sequence with block sizes of 4. Group assignments
were sealed in opaque envelopes and opened
sequentially after enrolment.
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e Group A: Attificial tears — preservative-free
carboxymethylcellulose 0.5%, 1 drop in each
eye 4 times daily.

e Group B: Prescription medication — topical
cyclosporine A 0.05% or lifitegrast 5% (based
on availability), 1 drop in each eye twice daily.

Study Procedure
Baseline Evaluation

At enrolment, the following parameters were
recorded:

o Demographic data and medical history.

e Ocular examination (slit lamp biomicroscopy).

e OSDI questionnaire score.

o TBUT measurement.

e Schirmer’s I test without anaesthesia.

e Corneal fluorescein staining score (National
Eye Institute scale).

Follow-up Visits

Participants were evaluated at Week 4, Week 8,
and Week 12. At each visit:

e OSDI score, TBUT, Schirmer’s I, and corneal
staining were reassessed.
e Adverse events and patient compliance were

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Statistical Analysis: Data were analysed using
SPSS version 21.0. Continuous variables were
expressed as mean + standard deviation (SD) and
compared using independent t-tests for intergroup
differences and paired t-tests for intragroup
changes.

Categorical variables were expressed as frequency
(percentage) and compared using Chi-square or
Fisher’s exact test. A p-value < 0.05 was
considered statistically significant.

Results

Study Population: A total of 120 patients with
clinically diagnosed Dry Eye Syndrome (DES)
were enrolled and randomized equally into two
groups:

e Group A — Artificial tears (n = 60)
e Group B — Prescription medications
(cyclosporine 0.05% or lifitegrast 5%) (n = 60)

The mean age was 48.6 = 10.2 years in Group A
and 49.3 + 9.7 years in Group B (p = 0.72).

Females comprised 66.7% of the study population.
Baseline characteristics were comparable between
groups (Table 1).

recorded.
Table 1: Baseline Demographic and Clinical Characteristics
Parameter Group A (Artificial | Group B (Prescription | p-value
Tears) n=60 Meds) n=60

Age (years), Mean = SD 48.6 £10.2 493+£9.7 0.72
Female sex, n (%) 40 (66.7) 40 (66.7) 1.00
OSDI Score, Mean = SD 45.8+7.6 46.1+7.2 0.84
TBUT (seconds), Mean £ SD 58+1.1 5712 0.66
Schirmer’s I Test (mm/5min) 7.6+14 7.8+£1.5 0.54
Corneal Fluorescein Staining | Grade 2 (most common) Grade 2 a(most common) | —

Symptomatic Improvement

Both groups showed significant improvement in
Ocular Surface Disease Index (OSDI) scores from
baseline to 12 weeks (p < 0.001). However, the
mean reduction was significantly greater in Group

B (prescription medications) than Group A
(artificial tears) (Figure 1).

Mean OSDI reduction at 12 weeks:

e Group A: —15.3+4.8
e Group B: -22.7+ 5.1 (p <0.001)

Change in OSDI Scores from Baseline to 12 Weeks
45.8

40
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o

0SDI Score (Mean)
N
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Prescription Medications

Figure 1: Change in OSDI Scores from baseline to 12 weeks
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Table 2: Changes in Clinical Parameters from Baseline to 12 Weeks
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Parameter Group Group A | p-value | Group B | Group B | p-value p-value
A 12 Weeks | (within | Baseline 12 Weeks | (within (between
Baseline group) group) groups at

12 weeks)

OSDI Score 458 +]30.5+6.9 | <0.001 46.1+7.2 | 23.4+6.1 | <0.001 <0.001
7.6

TBUT 58+1.1 | 73+1.0 <0.001 57+1.2 85+1.2 <0.001 <0.001

(seconds)

Schirmer’s 1 |7.6+14 | 84+1.5 0.002 7.8+1.5 9.7+1.6 <0.001 <0.001

(mm/5min)

Corneal 21+05 | 1.5+04 <0.001 2.1+04 1.1£0.3 <0.001 <0.001

Staining Score

Table 3: Adverse Events during Study Period

Adverse Event Group A (n=60) Group B (n=60)
Transient blurred vision 4 (6.7%) 3 (5.0%)
Burning/stinging 2 (3.3%) 8 (13.3%)
Redness 1 (1.7%) 2 (3.3%)
Discontinuation due to AEs 0 1 (1.7%)

Adverse events were generally mild. In Group A, the most common adverse effect was transient blurred vision
after instillation (6.7%). In Group B, the most frequent was transient burning/stinging (13.3%). No serious

adverse events were reported (Table 3).

Change in TBUT from Baseline to 12 Weeks

8.5 | —e— Artificial Tears 3
—e— Prescription Medications

8.0
9 75¢
oy
o
O
Q
L2 70}
'_.
2
o
'_

6.5

6.0

Baséline Wee‘k 12
Weeks
Figure 2: Change in TBUT from baseline to 12 weeks
» Both artificial tears and prescription period. The results demonstrated that while both

medications significantly improved symptoms
and signs of DES over 12 weeks.

»  Prescription medications demonstrated greater
improvement in OSDI scores, TBUT,
Schirmer’s test values, and corneal staining
scores compared to artificial tears.

» Safety profiles were acceptable in both groups,
with only mild, transient adverse events
reported.

Discussion

This study compared the efficacy and safety of
artificial tears with prescription medications
(cyclosporine 0.05% or lifitegrast 5%) in patients
with Dry Eye Syndrome (DES) over a 12-week

Jain et al.

treatment modalities  significantly  improved
symptoms and clinical signs of DES, prescription
medications were associated with greater
improvement in Ocular Surface Disease Index
(OSDI) scores, Tear Break-Up Time (TBUT),
Schirmer’s I test results, and corneal fluorescein
staining scores. Safety profiles for both groups
were favorable, with only mild and transient
adverse effects reported.

The greater improvement in OSDI scores in the
prescription medication group (—22.7 vs —15.3) is
consistent with previous findings that address the
inflammatory pathophysiology of DES.
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Cyclosporine A, an immunomodulatory agent, has
been shown to reduce ocular surface inflammation,
increase tear production, and improve patient-
reported outcomes (Sall et al., 2000). [15]
Similarly, lifitegrast blocks the interaction between
lymphocyte function—associated antigen-1 (LFA-1)
and intercellular adhesion molecule-1 (ICAM-1),
thereby inhibiting T-cell-mediated inflammation
and improving symptoms (Holland et al., 2017).
[16] Artificial tears primarily provide symptomatic
relief through tear film supplementation, but they
do not modify underlying inflammation (Baudouin
et al., 2016). [17] This could explain the smaller,
albeit still statistically significant, improvements in
the artificial tears group in our study. These
findings align with the TFOS DEWS 1I
recommendations that artificial tears serve as first-
line therapy, while anti-inflammatory agents are
more effective for moderate to severe disease
(Jones et al., 2017). [18] TBUT and Schirmer’s I
test values improved significantly in both groups,
with greater gains in the prescription medication
group. The TBUT improvement (2.8 seconds vs 1.5
seconds) in our study mirrors that reported by Rao
et al. (2010), [19] who observed significant tear
film stabilization with cyclosporine over lubricants
alone. Schirmer’s I improvements in our study
were modest, reflecting the chronic nature of
aqueous-deficient DES and the need for prolonged
therapy for tear production recovery (Baudouin et
al., 2016). [17]

Corneal fluorescein staining decreased in both
groups, with greater improvement in the
prescription group, suggesting better epithelial
healing. Similar outcomes were reported by
Pflugfelder et al. (2014), [20] who found that
cyclosporine-treated eyes had reduced staining
scores compared to lubricant-treated eyes,
reflecting reduced ocular surface inflammation and
improved tear film integrity.

Both interventions were well tolerated, with mild
transient adverse events. Burning or stinging
sensations were more common in the prescription
group (13.3%), consistent with known initiation-
related discomfort from cyclosporine or lifitegrast
use (Sheppard et al., 2014). [21] Importantly, no
participants experienced serious ocular or systemic
adverse events, and discontinuations were rare.
This suggests that both therapies are safe for
clinical use, provided patients are counseled
regarding possible transient irritation. Global
epidemiological studies (Stapleton et al., 2017;
Vehof et al., 2014) [22, 23] show that DES
prevalence is increasing, partly due to greater
digital device use and environmental stressors. The
consistent superiority of anti-inflammatory therapy
in improving moderate to severe DES, as
demonstrated in our findings, supports expanding
their use in appropriate patients worldwide. Our
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results are in line with U.S. and Asian studies
where prescription agents were associated with
better symptom relief and ocular surface healing
compared to lubricants alone (Sall et al., 2000; Rao
etal., 2010).

Recommendations: Based on the findings,
artificial tears should remain the first-line therapy
for patients with mild Dry Eye Syndrome due to
their safety, accessibility, and cost-effectiveness.
Prescription anti-inflammatory medications, such
as cyclosporine 0.05% or lifitegrast 5%, should be
considered for moderate to severe cases or in
patients with inadequate relief from lubricants
alone. Clinicians should individualize treatment
based on severity, patient preference, and
affordability. Patient education on proper
instillation technique, adherence, and expected
timelines for symptomatic improvement is
essential.

Limitations: However, the study has limitations.
First, it was open-label, which may have introduced
reporting bias, particularly for subjective outcomes
such as OSDI scores. Second, the follow-up period
was relatively short for a chronic disease; longer-
term studies could better evaluate sustained
efficacy and safety. Third, the prescription
medication arm included two agents (cyclosporine
and lifitegrast), which, while mechanistically
similar in targeting inflammation, may have
variable individual efficacy profiles. Lastly, we did
not assess tear osmolarity or inflammatory
biomarker levels, which could have provided
additional mechanistic insights.

Conclusion

This study reinforces that both artificial tears and
prescription medications significantly improve
DES outcomes, but prescription agents offer
greater symptomatic and objective improvement
due to their anti-inflammatory mechanism.
Artificial tears remain appropriate for initial
management, while anti-inflammatory agents
should be considered for more severe or refractory
cases. The choice of therapy should be
individualized, balancing efficacy, safety, patient
preference, and cost.
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