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ABSTRACT

Background: Seasonal allergic conjunctivitis (SAC) is a common IgE-mediated ocular surface disorder presenting with itching,
redness, tearing, and chemosis. Dual-action antihistamine—mast cell stabilizers target both the early histamine-mediated phase
and late inflammatory cascade, making them the mainstay of first-line therapy for rapid and sustained symptom control.
Objectives: To compare the efficacy and tolerability of commonly used dual-action antihistamine-mast cell stabilizer eye drops in
the management of seasonal allergic conjunctivitis.

Methodology: This randomized comparative study enrolled conducted at the Department of Ophthalmology unit BKMC Mardan
from jan 2022 to dec 2022.100 patients with clinically diagnosed SAC attending a tertiary-care ophthalmology clinic. Participants
were allocated to receive olopatadine 0.1% twice daily, biotesting 1.5% twice daily, or alfetamine 0.25% once daily for two weeks.
Baseline severity of ocular itching, redness, tearing, and chemosis was assessed using a standardized symptom scoring system.
Follow-up evaluations were performed on Day 7 and Day 14. The primary outcome was change in ocular itching score, while
secondary outcomes included improvement in redness and tearing, onset of relief, and adverse effects.

Results: A total of 100 patients were included, with a mean age of 34.6 + 10.2 years; 56 were male and 44 females. Baseline
itching, redness, and tearing scores were comparable across the three treatment groups (p = 0.71). At the end of two weeks, all
groups showed significant improvement in ocular symptoms compared with baseline (p < 0.001). The greatest mean reduction in
itching score was observed in the alfetamine group (3.2 £ 0.6), followed by biotesting (3.0 £ 0.7) and olopatadine (2.7 £ 0.8). The
inter-group difference was statistically significant (p = 0.03). Improvement in tearing and chemosis also favored alfetamine,
whereas earlier relief by Day 7 was more frequently reported in the biotesting group. Mild adverse effects were reported by 15%
of patients, including burning sensation and bitter taste, with no significant difference between groups (p = 0.42). No serious ocular
complications were observed.

Conclusion: Dual-action antihistamine—mast cell stabilizers are effective and well tolerated in SAC. Alfetamine achieved superior

overall itch reduction, whereas biotesting offered faster early relief, supporting individualized therapeutic selection.
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INTRODUCTION

Seasonal allergic conjunctivitis (SAC) is the most prevalent
form of ocular allergy and represents a significant cause of morbidity
worldwide. It is characterized by recurrent episodes of ocular itching,
conjunctival hyperemia, tearing, foreign-body sensation, and
chemosis, typically coinciding with exposure to seasonal
aeroallergens such as pollens, grasses, and molds. Although SAC
is generally not vision-threatening, the persistent symptoms
adversely affect quality of life, impair daily activities, and contribute
to frequent healthcare visits, particularly in densely populated urban
regions’2. The pathophysiology of SAC is primarily mediated
through a type-l hypersensitivity reaction. Initial allergen exposure
leads to cross-linking of IgE antibodies on conjunctival mast cells,
resulting in rapid degranulation and release of histamine,
prostaglandins, and leukotrienes. This early-phase response
produces acute itching and vasodilation within minutes.
Subsequently, a late-phase inflammatory cascade involving
eosinophils, T-lymphocytes, and cytokines sustains conjunctival
inflammation for hours to days, accounting for symptom persistence
even after allergen avoidance®*. Pharmacological therapy is
directed toward the interruption of both phases of this allergic
response. Traditional topical antihistamines provide rapid
symptomatic relief but lack sustained control, while mast cell
stabilizers require days of use before becoming effective. Dual-
action antihistamine—-mast cell stabilizers combine these
mechanisms in a single formulation, offering immediate relief and
longer-term suppression of mediator release®. Agents such as
olopatadine, biotesting, and alfetamine are now widely prescribed
as first-line therapy for SAC and have largely replaced older
monotherapy options®. Despite sharing a dual-action mechanism,
these agents differ in receptor affinity, pharmacokinetic profile,
dosing frequency, and adverse-effect profile. Olopatadine is
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available in multiple concentrations with once- or twice-daily
regimens and has an established safety record. Biotesting is
reported to have a rapid onset and beneficial effects on both ocular
and nasal symptoms, while alfetamine has shown promising efficacy
in reducing itching and hyperemia in allergen challenge models.
However, most prescribing decisions are driven by clinician
preference, availability, and cost rather than direct head-to-head
comparative evidence in routine clinical settings”®. In regions with
high seasonal allergen exposure, including South Asia, the burden
of SAC is substantial, yet local comparative data remain scarce.
Evaluating the relative efficacy, onset of action, and tolerability of
commonly used dual-action agents in a real-world outpatient
population can help optimize treatment algorithms, improve
adherence, and reduce unnecessary medication switching.
Therefore, the present study was designed to compare the clinical
efficacy of olopatadine, biotesting, and alfetamine in the
management of seasonal allergic conjunctivitis®1°.

Study Objectives: To compare symptom reduction, onset of relief,
and tolerability of olopatadine, biotesting, and alfetamine eye drops
in patients with seasonal allergic conjunctivitis.

MATERIALS AND METHODS

Study Design and Setting: This randomized comparative study
was conducted in the Department of Ophthalmology unit BKMC
Mardan from January 2022 to December 2022.

Participants: Adult patients presenting with ocular itching, redness,
and tearing consistent with seasonal allergic conjunctivitis were
screened. After obtaining informed consent, eligible participants
were enrolled and randomly allocated to one of three treatment
groups. Baseline demographic and clinical characteristics were
recorded using a structured proforma.

Sample Size Calculation: Sample size was calculated to detect a
minimum clinically significant difference of 0.5 in mean itching score
among treatment groups, with 80% power and a 5% significance
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level. The required sample was 90 participants; to compensate for
attrition, 100 patients were enrolled.

Inclusion Criteria

. Age 218 years

. Clinical diagnosis of seasonal allergic conjunctivitis

. Presence of ocular itching with conjunctival hyperemia or
tearing

. Willingness to comply with treatment and follow-up

Exclusion Criteria:

. Infectious conjunctivitis, keratitis, or uveitis

. Use of topical antiallergic or steroid drops within the past 7
days

. Contact lens wear during the study period

. Known hypersensitivity to study medications

. Pregnancy or lactation

Diagnostic and Management Strategy: Diagnosis was based on
typical history and ocular findings. Patients received olopatadine
0.1% twice daily, biotesting 1.5% twice daily, or alfetamine 0.25%
once daily for two weeks. Lubricants were permitted; topical steroids
were avoided.

Statistical Analysis: Data were analyzed using SPSS version 24.
Quantitative variables were expressed as mean + standard

deviation and compared using one-way ANOVA. Qualitative
variables were analyzed using the chi-square test. A p-value <0.05
was considered statistically significant.

RESULTS

The study included 100 patients with a mean age of 34.6 + 10.2
years; 56% were male. Baseline symptom scores were comparable
among the three groups (p = 0.71). At Day 14, all treatment arms
showed significant improvement in itching and hyperemia from
baseline (p < 0.001). The greatest reduction in itching was observed
with alfetamine (3.2 £+ 0.6), followed by biotesting (3.0 + 0.7) and
olopatadine (2.7 + 0.8), with a significant inter-group difference
favoring alfetamine (p = 0.03). Biotesting provided earlier
symptomatic relief by Day 7. Adverse effects were mild and
transient, including burning sensation (9%) and bitter taste (6%),
with no significant between-group difference (p = 0.42).
Intervention Outcomes: Alfetamine achieved the highest overall
reduction in ocular itching at two weeks, while biotesting provided
the fastest early symptom relief. Olopatadine remained effective
with good tolerability. All three agents were safe and well accepted
by patients.

Table 1. Baseline Demographic and Clinical Characteristics of Study Participants (N = 100)

Variable Olopatadine (n=33) Biotesting (n=33) Alfetamine (n=34) p-value
Age (years), mean + SD 35.1+9.8 33.9+10.5 34.7+£10.3 0.88
Male, n (%) 19 (57.6) 18 (54.5) 19 (55.9) 0.96
Baseline itching score 46+0.7 4.7+0.6 46+0.8 0.71
Baseline redness score 3.9+0.6 4.0+0.7 3.8+0.6 0.64
Baseline tearing score 3.7+0.5 3.8+0.6 3.7+05 0.73

groups.

Table 2. Change in Ocular Itching Scores from Baseline to Day 14

Values are presented as mean + standard deviation or number (percentage). No statistically significant differences were observed at baseline among treatment

Group Baseline Score (mean + SD) Day 14 score (mean + SD) Mean Reduction p-value*
Olopatadine 4.6+0.7 1.9+ 0.6 27+0.8 <0.001
Biotesting 4.7+ 0.6 1.7+0.5 3.0+0.7 <0.001
Alfetamine 4.6 +0.8 14+04 3.2+0.6 <0.001

Table 3. Comparison of Symptom Improvement at Day 14 Among Groups

Within-group comparison using paired t-test. All three treatments showed significant improvement in itching scores.

Outcome Variable Olopatadine Biotesting Alfetamine Inter-group p-value
Itching reduction 2.7+0.8 3.0+0.7 3.2+0.6 0.03
Redness reduction 23+0.6 26+07 28+0.6 0.04
Tearing reduction 21+0.5 25+0.6 27+0.5 0.02

Table 4. Adverse Effects Reported During Treatment Period

Values represent mean reduction + SD from baseline to Day 14. One-way ANOVA demonstrated statistically significant differences favoring alfetamine.

Adverse Effect Olopatadine n (%) Biotesting n (%) Alfetamine n (%) p-value
Burning sensation 3(9.1) 4(12.1) 2(5.9) 0.61
Bitter taste 1(3.0) 4(12.1) 1(2.9) 0.18
Dryness/foreign body 2(6.1) 2(6.1) 2(5.9) 0.99
Total patients with any AE 6(18.2) 8(24.2) 5(14.7) 0.42

Adverse events were mild and self-limiting. No statistically significant differences in side-effect profiles were observed among groups.

DISCUSSION

Seasonal allergic conjunctivitis (SAC) remains one of the most
frequent ocular surface disorders encountered in outpatient
ophthalmic practice. Dual-action antihistamine—mast cell stabilizers
are widely regarded as first-line therapy because they provide rapid
relief of acute histamine-mediated symptoms while suppressing
late-phase allergic inflammation''. The present comparative study
evaluated the efficacy and tolerability of three commonly prescribed
agents olopatadine, biotesting, and alfetamine in a real-world clinical
setting™. Al three medications demonstrated significant
improvement in ocular itching, redness, and tearing at two weeks
compared with baseline (p < 0.001). This finding is consistent with
contemporary literature, where dual-action agents consistently
outperform older single-mechanism antihistamines or mast cell
stabilizers in achieving both early and sustained symptom control™.
Our data further revealed statistically significant inter-group
differences, with alfetamine achieving the greatest overall reduction

in itching score, while biotesting provided earlier symptomatic
relief'*. Recent head-to-head comparisons published over the last
five years report similar trends. A randomized controlled trial
comparing alfetamine 0.25% with olopatadine 0.2% demonstrated
superior reduction in itching and conjunctival hyperemia with
alfetamine by Day 14, attributing this effect to its high affinity for H1
and H2 receptors and inhibition of eosinophil recruitment'. Our
findings mirror these results, as patients receiving alfetamine
exhibited the greatest mean reduction in itching and tearing scores.
Likewise, a meta-analysis of newer dual-action agents concluded
that alfetamine was associated with more pronounced improvement
in composite ocular allergy scores compared with olopatadine
formulations®. Biotesting was notable in our study for faster onset
of relief by Day 7, which aligns with recent reports emphasizing its
rapid antihistaminic action and beneficial effect on both ocular and
nasal symptoms'”8, A 2021 multicenter study comparing biotesting
1.5% with olopatadine 0.1% showed that biotesting achieved earlier
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patient-reported comfort and superior control of rhinoconjunctivitis
symptoms during peak pollen exposure'™. This may be clinically
relevant for patients who present with intense acute symptoms or
who desire prompt relief. Olopatadine, despite not achieving the
highest reduction in itching scores, remained effective and well-
tolerated, reinforcing its position as a reliable and widely accepted
first-line therapy. Several studies published in the last five years
continue to support olopatadine's efficacy and safety, particularly in
long-term or maintenance therapy, where its established tolerability
profile is advantageous?. Our results are consistent with these
reports, showing substantial symptom improvement without
significant adverse effects. Safety outcomes in the present study
were comparable across all three agents, with only mild and
transient adverse effects such as burning sensation and bitter taste.
No serious ocular complications were observed. These findings are
in agreement with recent pharmacovigilance and clinical trial data
indicating that dual-action agents are generally well tolerated and
suitable for prolonged seasonal use?'-%. Although biotesting was
associated with slightly higher reports of bitter taste, the difference
was not statistically significant and did not result in treatment
discontinuation.

Limitations: This study was conducted at a single center with a
relatively small sample size and short follow-up duration. Objective
biomarkers such as tear eosinophil counts were not assessed, and
long-term efficacy across multiple allergy seasons could not be
evaluated.

CONCLUSION

Dual-action antihistamine—mast cell stabilizers are effective and
safe in managing seasonal allergic conjunctivitis. Alfetamine
provided the greatest overall symptom reduction, while biotesting
achieved faster early relief. Individualized drug selection based on
symptom severity, onset of action, and patient tolerance is
recommended.
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