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ABSTRACT

Purpose: To compare the effectiveness of cyclosporine eye emulsion versus Loteprednol etabonate eye drops in
the management of subepithelial infiltrates (SEIs) secondary to adenoviral keratoconjunctivitis(AKC).

Study Design: Quasi experimental study.
Place and Duration of Study: Al-Kindy Teaching Hospital in Baghdad from January 2024 to December 2024.

Methods: Sixty-nine patients with confirmed multifocal SEls were enrolled and assigned to either cyclosporine
(n=35) or Loteprednol (n=34) group by convenient sampling. Patients were monitored over 6 months using slit-
lamp biomicroscopy and non-contact tonometry to assess treatment outcomes, side effects, and recurrence. Data
was analyzed using SPSS version 26. Descriptive statistics (frequency and percentage) were used for numerical
data. The Chi-square test was applied to compare categorical variables such as age groups, gender distribution,
side effects, and recurrence rates. Independent sample t-tests were used to compare continuous variables,
including IOP between the groups. A p-value < 0.05 was considered statistically significant.

Results: Loteprednol demonstrated faster SEI clearance at 2 and 4 months (P < 0.05), with higher rates of
complete corneal clarity by month 4. However, it also showed significant rise in IOP, and a higher recurrence rate
(20.6%) compared to cyclosporine (8.6%) at 6 months. Cyclosporine was associated with more early ocular
discomfort but offered better long-term control and lower relapse.

Conclusion: Loteprednol provides faster symptomatic relief, whereas cyclosporine offers more durable
outcomes with fewer recurrences. Sequential therapy, starting with corticosteroids and transitioning to
cyclosporine, may optimize AKC management and further investigation warrants.
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impair vision and cause discomfort. While
corticosteroids like Loteprednol etabonate offer rapid
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INTRODUCTION

Adenoviral keratoconjunctivitis (AKC) frequently
leads to persistent subepithelial infiltrates (SEIs) that

relief, they carry risks of raised intraocular pressure
(IOP) and recurrence. Cyclosporine (CsA), an
immunomodulatory agent, offers an alternative with
potentially better long-term outcomes.

AKC is a highly contagious ocular infection caused
predominantly by human adenovirus serotypes D8,
D37, and D19.! Clinically, it presents with redness,
tearing, photophobia and, notably, the development of
SEls in the corneal stroma, occurring typically 1-2
weeks post-infection. These SEls are granular
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accumulations of immune cells that can persist and
impair vision, provoking discomfort and astigmatism,
and occasionally leading to permanent corneal scarring
if left untreated.! SEIs represent immune-mediated
sequelae rather than active viral replication.? Standard
treatment is primarily supportive (lubricants, cold
compresses), yet persistent or symptomatic SEIs often
prompt anti-inflammatory intervention.®
Corticosteroids, especially Loteprednol etabonate, are
commonly used due to their efficacy in reducing
inflammation and improving comfort and visual
acuity.* Loteprednol boasts a favorable safety profile
among ocular steroids, as it undergoes rapid local
metabolism, reducing the risk of high 10P.> However,
the main drawback is the potential for viral
reactivation during steroid use and relapse upon
tapering.5 To address steroid-related concerns,
immunomodulatory agents like topical CsA have
emerged as alternative or adjunctive therapies.”CsA
functions as a calcineurin inhibitor, attenuating T-cell
activation and inflammatory cytokine release without
causing the same level of local immunosuppression as
corticosteroids.’

Several clinical studies have explored CsA in
AKC-associated SEIs. A prospective study of CsA
0.5% emulsion in 37 eyes found significant reduction
in infiltrate density by day 15, improved visual acuity,
and no serious adverse events, supporting its safety
and efficacy.® There are other studies which have
reported successful resolution of SEIs using CsA 1%
eye drops, in cases resistant to steroids.®,
Understanding the relative roles of Loteprednol and
CsA, alone or in combination, is essential for crafting
optimal, individualized treatment strategies. The aim
of study is to assess the effectiveness of CsA eye
emulsion against Loteprednol etabonate eye drops in
facilitating the clearance of subepithelial infiltrates
linked to AKC and to analyze their relative effects on
the recurrence rate after treatment.

METHOD

This study was conducted from January 2024 to
December 2024 to evaluate the efficacy of CsA eye
emulsion versus Loteprednol etabonate eye drops in
managing SEIs secondary to AKC. Patients were
recruited from multiple private ophthalmology clinics
across Baghdad, as well as from the specialized eye
clinic and ophthalmology department at Al-Kindy
Teaching Hospital. The study was approved by the

Institutional review board/Ethical review board (Ref
no: 352).

A formula for comparing means and another for
comparing proportions was employed. Assuming 76%
vs. 37% success, 0=0.05, and power=80%, the
necessary sample size for clear cornea rates was
approximately 24 per group; with 10-15% attrition,
this number rose to approximately 27-28. Assuming
SD=3 mmHg, A=2 mmHg, 0d=0.05, and power=80%,
the necessary sample size for mean IOP was
approximately 35 per group. With >80-90% power,
the actual sample (34 and 35) either met or surpassed
these goals. The study followed Declaration of
Helsinki and patients gave verbal and written informed
consent. Ethical approval was received from the local
ethical committee (number 352 and date 1/4/2025). All
patients presenting with  clinically  confirmed
multifocal SEls following AKC were included.
Exclusion criteria comprised of patients with co-
existing blepharitis, bacterial conjunctivitis,
intraocular inflammatory diseases, or a prior diagnosis
of glaucoma. Each patient underwent comprehensive
ophthalmic evaluation using a slit-lamp biomicroscope
(Chongging Sun Kingdom, Model LS-4, manufactured
on 2023/03/30). IOP was monitored using a Keeler
Pulsair desktop non-contact tonometer (Model SL
44AA, UK) to detect potential steroid-induced ocular
hypertension. Patients were assigned to either CsA eye
emulsion or Loteprednol eye drops and followed up at
2 weeks, 2 months, 4 months, and 6 months to assess
treatment outcomes.

Data was analyzed using SPSS version 26.
Descriptive statistics (frequency and percentage) were
used to summarize numerical data. The Chi-square test
was applied to compare categorical variables such as
age groups, gender distribution, side effects, and
recurrence rates. Independent sample t-test was used to
compare continuous variables, including IOP between
the two groups. A p-value < 0.05 was considered
statistically significant.

RESULTS

There were 62.3% patients within the age range of 20—
39 years. The sample showed male predominance
(55.1%). Out of total 69 patients, 35 received CsA and
34 received Loteprednol. The demographic data is
shown in Table 1.

There was no statistically significant difference
between the ages and gender of both groups.
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Difference in the side effects of both drugs is depicted
in Table 2.

Table 1: Demographic and Clinical Characteristics.

Variables Frequency Percent
Participants treated with Loteprednol had a <20 12 17.4
significantly higher mean IOP (18.38 * 2.31) than CsA Age groups gg:gg ;g gg'g
(15.57 £ 3.06) with p value of 0.0001.The difference 40-49 14 203
was statistically and clinically significant, suggesting Types of CoA 35 507
Loteprednol carries a higher risk of steroid-induced drugs Loteprednol 34 49.3
ocular hypertension. Regular monitoring of 10P is Gender Female 31 44.9
advisable in patients receiving Loteprednol therapy. Male 38 5.1
. — Before multifocal sub 69 1000
Table 3 shows follow up clinical findings. After 2 treatment _epithelial infiltrates :
weeks, CsA showed a higher rate of infiltrate size
Table 2: Comparison of Age, Gender, and Local Side Effects Between Cyclosporine and Loteprednol Treatment Groups
Drug type ;
Age Group Cyclosporine Loteprednol P-value
<20 5 (14.3%) 7 (20.6%)
20-29 10 (28.6%) 13 (38.2%) 05
30-39 11 (31.4%) 9 (26.5%) .
40-49 9 (25.7%) 5 (14.7%)
Gender Cyclosporine Loteprednol P-value
Female 15 (42.9%) 16 (47.1%) 08
Male 20 (57.1%) 18 (52.9%) .
Side effects Cyclosporine Loteprednol P-value
Burning, discharge 14 (40.0%) 0 (0.0%)
No side effects reported 12 (34.3%) 17 (50.0%)
Redness, photosensitivity 0 (0.0%) 12 (35.3%) 0.0001
Tearing 9 (25.7%) 0 (0.0%)
Transient blurring of vision 0 (0.0%) 5 (14.7%)
Table 3: Treatment Outcomes at 2 Weeks, 2 Months, 4 Months, and 6 Months for Cyclosporine and Loteprednol Groups.
Drug Type }
After 2 Weeks Cyclosporine Loteprednol P-value
2-4 infiltrates 4 (11.4%) 12 (35.3%) 0.045
Decrease size of infiltrates 31 (88.6%) 22 (64.7%) '
After 2 Months Cyclosporine Loteprednol P-value
2-4 infiltrates 24 (68.6%) 16 (47.1%)
Clear cornea 6 (17.1%) 18 (52.9%) 0.002
Smaller size/No. of infiltrates 5 (14.3%) 0 (0.0%)
After 4 Months Cyclosporine Loteprednol P-value
Clear cornea 13 (37.1%) 26 (76.5%)
1-2 infiltrates 20 (57.1%) 8 (23.5%) 0.003
2-4 infiltrates 2 (5.7%) 0 (0.0%)
After 6 Months Cyclosporine Loteprednol P-value
Clear cornea 32 (91.4%) 27 (79.4%)
1-2 infiltrates - recurrence 3 (8.6%) 0 (0.0%) 0.005
1-2 infiltrates recurrence 0 (0.0%) 7 (20.6%)

reduction (88.6%) as compared to Loteprednol (64.7%)
with P = 0.045. After 2 months, clear cornea was more
frequent with Loteprednol (52.9%) than CsA (17.1%).
However, CsA had more cases with reduced but still
present infiltrates (68.6% with 2-4 infiltrates).
Loteprednol showed better corneal clearance, while

CsA maintained ongoing improvement.

After 4 months, 1-2 infiltrates were more
commonly seen in CsA group versus Loteprednol
group (57.1% vs. 23.5%, p = 0.003). After 6 months,
clear cornea was achieved in both groups: 91.4% for
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CsA, 79.4% for Loteprednol. Recurrence was seen in 3
cases of CsA and 7 cases of Loteprednol. Although
Loteprednol achieved faster resolution, CsA had fewer
recurrences, suggesting better long-term control.

Loteprednol provides faster symptomatic and
clinical improvement, especially in the first 2-4

Figure 1a: Decrease in size and number of infiltrates. 1b: Multifocal
subepithelial infiltrate. 1c: Clear cornea.

months. CsA is slower acting but more durable, with
fewer long-term recurrences.

DISCUSSION

In this study, the two topical treatments, CsA eye
emulsion and Loteprednol etabonate  drops,
demonstrated distinct therapeutic profiles in managing
to be influenced by age or gender disparities.
However, differences in effectiveness, side effects,
IOP and relapse rates were seen, holding practical
significance for clinical decision-making. Loteprednol
resulted in faster initial resolution: within two weeks,
only 11.4% of CsA-treated patients had 2-4 visible
infiltrates, compared to 35.3% in the Loteprednol
group. The reduction in infiltrate size was also greater
with CsA (88.6% vs. 64.7%, P = 0.045). Although
Loteprednol’s corticosteroid effect provides rapid
resolution, this data suggests that CsA may drive early
improvements more efficiently, potentially due to its
immunomodulatory action on T lymphocytes and
cytokine suppression.

A meta-analysis highlighted that CsA enables SEI
improvement with minimal risk of recurrence often
seen with steroid monotherapy.!!An RCT compared
topical Loteprednol etabonate 0.5% with CsA 0.05%
in AKC-induced SEls.*? Both groups showed lesion
resolution by week 12, but the steroid group achieved
faster initial resolution (84% vs. 70% at four weeks).
Crucially, the recurrence rate was higher in the steroid
group (11.3% vs. 4.5%), suggesting CsA’s advantage
in preventing relapse.’’Combined therapy, initial
corticosteroid followed by CsA, has gained attraction
to balance prompt alleviation with long-term control,
although robust trials in AKC are lacking; evidence is
extrapolated from dry eye studies where Loteprednol
plus CsA improved tolerability and treatment
outcomes.*® Given the risk of 10OP elevation, cataract
formation and viral persistence with extended use of
corticosteroids, CsA presents a safer long-term option.
Yet, it acts more slowly and may be less effective in
acute inflammation. Prior reports confirm the efficacy
of both modalities in SEI reduction.#¢

At 2" and 4"month, Loteprednol outpaced CsA in
achieving complete corneal clarity. By month four,
76.5% of Loteprednol-treated eyes had a clear cornea,
versus only 37.1% in the CsA cohort (P = 0.003). This
aligns with literature noting corticosteroids’ superior
acute anti-inflammatory  potency.'’  Nonetheless,

SEls f“’”." AKC'. Both  groups  had snmlar corticosteroid  monotherapy  carries  risks, our
demographics, ensuring that outcomes were unlikely
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Loteprednol group had significantly higher 10P,
consistent with  known steroid-induced ocular
hypertension, even with “safer” steroids like
Loteprednol.*6%8This validates the necessity of regular
IOP monitoring during steroid therapy. At six months,
CsA exhibited a notable advantage in relapse
prevention. Despite its slower initial action, CsA
yielded a 91.4% clearance rate and only 8.6%
recurrence, compared to 79.4% clearance and 20.6%
relapse in the Loteprednol group (p = 0.005).

Previous observational studies of 0.05% CsA have
shown similar relapse rates around 9-15%,% while
steroid monotherapy often results in recurrence rates
up to 20%.'° This suggests CsA’s advantage lies in
establishing sustained immune regulation and lowering
long-term relapse risk. Side effect profiles differed
markedly. CsA induced more ocular surface
discomfort (40% burning/discharge, 25.7% tearing/
redness), while Loteprednol was associated with
redness/photosensitivity (35.3%) and transient blurring
(14.7%). Notably, overall side effects were more
common with Loteprednol (50% vs. 34.3%, P =
0.0001), likely due to its corticosteroid-associated
ocular physiological changes. CsA has shown burning
and stinging as primary tolerability concerns.’* The
contrasting profiles of these agents suggest a
complementary therapeutic model: corticosteroids like
Loteprednol may provide rapid symptomatic relief and
earlier corneal clearance, while CsA contributes to
durable resolution and lower relapse. Sequential or
combined regimens, such as a short-term steroid
followed by maintenance immunomodulation with
CsA, might maximize benefit while minimizing
corticosteroid risks. Indeed, similar strategies are
supported in dry eye literature, with fixed-combination
approaches showing improved tolerability and patient
outcomes.?

Limitations of this study include moderate sample
size and six-month follow-up period. Future
randomized controlled trials should extend follow-up
beyond one year and may explore combined versus
monotherapy protocols. Additionally, evaluating
varying CsA concentrations (e.g., 0.1% emulsion) or
alternative immunomodulators (e.g., tacrolimus) may
refine long-term management strategies.?* Similarly,
lack of dose/formulation variation, short follow-up,
single-center design, possible bias from unmasked
assessments, and low power for uncommon events are
other limitations.

CONCLUSION

Loteprednol etabonate offers superior short-term
efficacy for SEI resolution, but its use carries risk of
high IOP and relapse risks. Alternatively, CsA
emerges as a safer and more durable remedy, albeit
with slower onset and more ocular surface discomfort.
Tailored treatment, potentially beginning with brief
corticosteroids followed by CsA maintenance, might
strike the optimal balance between rapid relief and
long-term control in AKC associated SEls.
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