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Purpose: To evaluate the efficacy and safety of 0.05% epinastine and 0.1% olopatadine eye
drop preparations as seasonal and preseasonal treatments in patients with seasonal allergic
conjunctivitis (SAC).

Subjects and methods: This was a prospective, randomized, case-control study involving
two institutions. The subjects were patients diagnosed with SAC at two institutions between
February and March in 2014. To examine the clinical effects of seasonal treatment, 0.05%
epinastine and 0.1% olopatadine were administered, and their effects were investigated every
2 weeks (Stage 1). To evaluate the clinical effects of preseasonal therapy, in January 2015,
the same eye drop preparations as adopted in Stage 1 were administered to patients who had
participated in Stage 1 and provided consent to participate in this study, and their effects were
investigated every month (Stage 2).

Results: In Stage 1, the 0.05% epinastine group consisted of 43 patients, and the 0.1% olopa-
tadine group consisted of 42 patients. There were significant improvements in the total symptom
and objective finding scores at each time point after administration in comparison with those
before its baseline, but there were no significant differences between the two groups. In Stage 2,
the 0.05% epinastine group consisted of 15 patients, and the 0.1% olopatadine group consisted of
14 patients. The rate of change in the total symptom score in comparison with that at the baseline
of preseasonal treatment was significantly higher in the 0.1% olopatadine group 1 month after
the start of treatment, suggesting symptom deterioration (P=0.025). There was no significant
difference in the rate of change in the total objective finding score between the two groups.
Conclusion: Seasonal treatment with 0.05% epinastine or 0.1% olopatadine was equally effec-
tive for patients with allergic conjunctivitis. However, for preseasonal therapy, 0.05% epinastine
was more effective than 0.1% olopatadine.

Keywords: 0.05% epinastine, 0.1% olopatadine, seasonal allergic conjunctivitis, preseasonal
treatment, seasonal treatment, inverse agonist

Introduction
Ocular allergy occurs in 15%-25% of the general population.!? In other countries,
antigens include grass,® differing from those that cause allergic conjunctivitis in
Japan.*s Japanese cedar pollinosis is a common disease with an age-adjusted estimated
prevalence of 19.4% in Japan* and is considered to be a national affiction.’ Cedar
pollen is specific to Japan, differing from antigens in other countries; it is important
to examine the therapeutic effects on cedar pollen allergy.

Currently, second-generation antiallergic drugs, which have both anti-histaminic
and mast-cell stabilizing activities, are selected as first-choice drugs to treat allergic
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conjunctivitis. Several studies®’” have shown that, even in
the absence of an agonist, a portion of the G protein-coupled
receptor (GPCR) is activated, and that there is a kinetic equi-
librium between activated and inactivated receptors. In addi-
tion, the entity of an inverse agonist in histamine receptors
was proposed,®®® and it has been considered as an important
factor influencing the effects of preseasonal therapy. Both
0.05% epinastine and 0.1% olopatadine have inverse ago-
nist activities, but, according to a study, the former exhibits
more potent actions.” As second-generation anti-histamine
eye drop preparations, 0.05% epinastine and 0.1% olopata-
dine are currently used, showing favorable results.!*'* Many
studies have reported favorable results for the use of these
ophthalmic solutions as preseasonal therapy,'>!¢ but no study
has compared the efficacy of these drugs.

We conducted this study to examine the therapeutic
effects of seasonal treatment and preseasonal therapy and
compare the efficacy of the drugs.

Subjects and methods

Patients who had a history of seasonal allergic conjunctivi-
tis (SAC) to cedar pollen in both eyes and had itching and
signs of ocular allergy every year during the cedar season
were recruited for this study between February and March in
2014 and 2015. In Japan, the signs and symptoms of SAC to
cedar pollens are characteristically manifested from February
to March. The study included 85 patients who consulted
Mizoguchi Eye Clinic (Nagasaki, Japan) or Ozaki Eye
Clinic (Miyazaki, Japan) after February and March in 2014.
Fifty-one patients (9 males, 42 females) visited Mizoguchi
Eye Clinic and 34 patients (8 males, 26 females) Ozaki Eye
Clinic. The following patients were excluded: 1) patients
with anterior ocular disease other than allergic conjunctivitis;
2) those receiving oral steroids, anti-inflammatory drugs,
anticholinergic agents, immunosuppressive drugs, or eye
drops; 3) those with severe allergic ocular disease and giant
papilla formation; and 4) those wearing contact lenses.

This study was conducted according to the Helsinki
Declaration and was approved by the ethics committee of
Mizoguchi Eye Clinic. Written informed consent regarding
this study was obtained from all the patients. They were reg-
istered at http://www.umin.ac.jp/ (Identification No UMIN
000013073).

To evaluate the severity of subjective symptoms including
itching, hyperemia, discomfort, lacrimation, and discharge,
which was assessed using 5 grades (score O=none and score 4=
most severe), the Japanese allergic conjunctival disease

quality-of-life questionnaire version 1 (http://www.joasg.
com/article/14534117.html) was adopted.
To evaluate the severity of objective signs including

palpebral and bulbar conjunctiva and superficial punctate
keratopathy (SPK), which was assessed using 5 grades
(score 0= none and score 4= most severe), biomicroscopy
was used to grade them.

The objective examinations included examination of
palpebral conjunctiva (hyperemia, swelling, follicle, papilla)
and bulbar conjunctiva (hyperemia, edema, Trantas spots,
swelling); SPK score!” was adopted.

Study design

Stage | (seasonal treatment)

This survey was conducted as a seasonal treatment involving
patients diagnosed with SAC and consented to participate in
this study. These patients were randomly assigned to receive
0.05% epinastine or 0.1% olopatadine using the envelope
method. Subsequently, eye drop treatment was performed for
3 months, and they were instructed to consult the clinic every
2 weeks for a questionnaire survey and examinations. They
were received in each eye four times a day. During the treat-
ment period, respective eye drops alone were administered,
and patients were prohibited from using other antiallergic
eye drops (Figure 1).

Stage 2 (preseasonal treatment)

To patients who participated in Stage 1, a request for par-
ticipation in a study regarding the effects of preseasonal
therapy was sent, and Stage 2 study was conducted
involving those who consented to this. They were requested
to consult the clinic 1 month prior to cedar pollen dispersion.
The same eye drop preparation as administered in Stage 1 was
administered. They were applied in each eye four times a day.
During the treatment period, respective eye drops alone were
administered, and they were prohibited from using other anti-
allergic eye drops (Figure 1). In Stage 2, they were prohibited
from receiving steroid eye drops or oral antiallergic drugs.

Statistical analysis

For group comparison in Stage 1, estimation was conducted
using a mixed effect model, and the results were compared
using the least square mean at each observation point.
In Stage 2, findings 1 month prior to cedar-pollen dispersion
were regarded as baseline values, and the rate of change
from the baseline value was compared at each examina-
tion point. To compare the results between the two groups,
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Mizoguchi Eye Clinic
51 cases
Male: 9
Female: 42

v

Randomization

Ozaki Eye Clinic
34 cases

Male: 8
Female: 26

A 4

Epinastine 0.05% (n=43)

Olopatadine 0.1% (n=42)

Stage 1 Male: n=9 Male: n=8
Female: n=34 Female: n=34
A 4 A 4
Epinastine 0.05% (n=15) Olopatadine 0.1% (n=14)
Stage 2 Male: n=5 Male: n=2
Female: n=10 Female: n=12

Figure | Study design of Stages | and 2.

chi-square test and unpaired #-test were used. A P-value of
0.05 was regarded as significant. The confidence coefficient
for interval estimation was 95%. SPSS statistical software
version 16.0 for windows (SPSS Inc., Chicago, IL, USA)
was used.

Results
The number of cedar pollen grains from January to March in
2014 (Stage 1) and 2015 (Stage 2) is showed in Table 1.

Stage | (seasonal treatment)

The patients’ background data at Stage 1 is shown in Table 2.
The total subjective symptom scores on initial consulta-
tion in the 0.05% epinastine and 0.1% olopatadine groups
were 4.8613.23 and 5.6713.96, respectively; there was no
significant difference between the two groups (P=0.16). The
scores at each point are shown in Figure 2. After the start
of eye drop treatment, there was a significant improvement
in the subjective and objective scores at each point in com-
parison with those at the baseline period. However, there

Table | The number of cedar pollen grains (/m?)

was no significant difference between the two groups at
any point. The total objective finding scores at the start of
treatment in the 0.05% epinastine and 0.1% olopatadine
groups were 4.64+1.80 and 5.7522.59, respectively, although
the subjects were randomly assigned using the envelope
method. The value was significantly higher in the latter
(P=0.0048). However, after the start of eye drop treatment,
there was no significant difference between the two groups
at any point of time (Figure 2).

Stage 2 (preseasonal treatment)

The background data of patients in Stage 2 who consented
to initial therapy, among those who participated in Stage 1,
are shown in Table 3. The total subjective and objective
baseline scores in Stages 1 and 2 in the 0.05% epinastine and
0.1% olopatadine groups are presented in Tables 4 and 5,
respectively. The total baseline subjective scores in the
0.05% epinastine and 0.1% olopatadine groups in Stage 2
were 2.7313.88 and 1.57£1.55, respectively; there was no
significant difference (P=0.25) between the groups. The com-
parison of each subjective and objective score at the start of
treatment is shown in Table 6. Before the start of treatment,
there was a significant difference in itching score between

Name of January February March
the place (2014) (2014) (2014)  Table 2 Baseline demographics of the subjects at Stage |
Nagasaki 0 85.6 201.0 (seasonal treatment)
Miyazaki 0 42.6 91.0 - - -
Epinastine Olopatadine P-value
January February March Subi o o
ubjects

201 201 201

(2015) (2015) (2015) Male/female 9/34 8/34 0.83
Nagasaki 0 202 10.3 Mean age, years + SD 59.8+17.0 62.4+14.2 0.44
Miyazaki 0 406 290 Abbreviation: SD, standard deviation.
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Figure 2 The time course of the total subjective symptom scores (A) and the total objective symptom scores (B) in subjects with epinastine and olopatadine at Stage |

(seasonal treatment).
Note: *Indicates a statistically significant difference (P<<0.05).

the two groups (P=0.03). However, there were no significant
differences in any other symptom score. To evaluate the
effects of treatment, we examined the rate of change in the
symptom score from before the start of treatment to the end
of treatment (Figure 3). The total symptom scores at 0 and
8 weeks were significantly lower in the 0.05% epinastine
group (P=0.024 and 0.026, respectively) (Figure 3A). In
addition, the rate of change in the total symptom score was
low, as the symptoms were stable. When investigating each
symptom, there were no significant differences in the itching
or foreign body sensation scores between the two groups, but
the eye discharge score at 8 weeks was significantly lower in
the 0.05% epinastine group (P=0.028) (Figure 3A).

The total objective finding scores at the start of treatment
in the 0.05% epinastine and 0.1% olopatadine groups were
2.33%1.52 and 3.07£1.18, respectively, showing no signifi-
cant difference (P=0.30). However, there was a significant
difference in the conjunctival follicle score between the two
groups (Table 6). To evaluate the effects of treatment, we
examined the rate of change in the objective finding score
from before the start of treatment to the end of treatment

Table 3 Baseline demographics for the subjects at Stage 2
(preseasonal treatment)

Epinastine Olopatadine P-value
Subjects 15 14
Male/female 5/10 2/12 0.23
Mean age, years + SD 64.1£18.6 63.4£12.8 0.90

Abbreviation: SD, standard deviation.

(Figures 3B). The hyperemic score at 0 weeks was signifi-
cantly lower in the 0.05% epinastine group, but there was no
significant difference at any other point of time. There were
no significant differences in the tear volume or follicular/
corneal findings between the two groups.

Discussion

Stage | (seasonal treatment)

Currently, drugs with two pharmacological actions, hista-
mine H1 receptor antagonism and mediator-release inhibi-
tion, are selected as first-choice drugs. These two actions
are showed by 0.05% epinastine and 0.1% olopatadine and
are commonly used as antiallergic eye drop preparations
in Japan. A conjunctival allergen challenge (CAC) test
with cedar pollen was conducted to compare the effects of
0.05% epinastine with those of 0.1% olopatadine. It was
reported that the latter more markedly reduced pruritus and
congestion compared with the former.'? However, in clinical
practice, there is no opportunity for single exposure to a
massive amount of antigen, as performed in the CAC test;
the results of this test reflect the therapeutic effects under a
specific environment. In this study, we reviewed symptoms
related to cedar pollen dispersion under a natural environ-
ment; it is clinically important to evaluate the effects under
this circumstance. Based on the total symptom score, both
0.05% epinastine and 0.1% olopatadine significantly reduced
the symptoms after administration, showing an improvement.
However, there was no significant difference in objective and
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Table 4 Comparison of baseline demographics with seasonal treatment (Stage |) and preseasonal treatment (Stage 2) of epinastine

Baseline scores of Baseline scores of P-value

seasonal treatment in pre-seasona treatment

Stage |, mean £ SD in Stage 2, mean + SD
Total subjective score 4.8613.23 2.731+3.88 <0.0001
Itching 1.56+0.98 0.73+1.10 <0.0001
Foreign body sensation 0.91+0.87 0.47£1.13 <0.0001
Discharge 0.72+0.88 0.36+0.50 <0.0001
Total objective score 4.64+1.80 2.33+1.52 <0.0001
Hyeperemic 1.19+0.45 0.60+0.50 <0.0001
Follicle 0.65+0.68 0.43+0.50 <0.0001
SPK score 0.4410.57 0.50+0.78 <0.0001

Abbreviations: SD, standard deviation; SPK, superficial punctate keratopathy.

subjective symptoms between the two groups at each time
point. Based on these results, it can be concluded that the
efficacy of 0.05% epinastine, as seasonal treatment, may be
similar to that of 0.1% olopatadine.

Stage 2 (preseasonal treatment)

Histamine H1 receptors are a type of GPCR.® There are two
HI1 receptor isoforms: an active form and an inactive form.
In the absence of agonist stimulation, inactive histamine
H1 receptors are predominant, showing an equilibrium.”
Inverse agonists inhibit active histamine H1 receptors
before agonist dispersion.® Ophthalmic solutions of
0.05% epinastine and 0.1% olopatadine exhibit inverse
agonistic action for histamine receptor. Preseasonal
therapy with these eye drop preparations is reportedly
effective for allergic conjunctivitis. However, there was
a difference in inverse agonist activity between the two
drugs. Mizuguchi et al’ reported that the inverse agonistic
activity of 0.05% epinastine was more potent than that of
0.1% olopatadine. If eye drop treatment before histamine
dispersion increases the number of inactive histamine
H1 receptors, this inhibits the receptor expression and
decreases the stimulation response threshold on allergic

reactions, resulting in a possible reduction of subjective
symptoms after dispersion; in particular, this may be impor-
tant for preseasonal therapy.”!® In our patients, eye drop
treatment was started 4 weeks prior to cedar pollen disper-
sion, and the rate of change in the total symptom score in
the 0.05% epinastine group was significantly lower than
in the 0.1% olopatadine group. In addition, stable effects
were obtained for the subsequent 3 months. This suggests
that 0.05% epinastine, which has a potent inverse agonist
activity, is useful for preventing symptoms and maintain-
ing the effects as preseasonal therapy.

Among symptoms of allergic conjunctivitis, pruritus,
discomfort, and eye discharge reduce the quality of life most
markedly. It is important to clarify the preventive effects of
preseasonal therapy on these symptoms. In this study, eye
discharge was significantly reduced in the 0.05% epinas-
tine group 3 months after the start of administration. There
were no significant differences in the preventive effects on
pruritus or discomfort between the two groups; the effects
may have been similar. However, symptom changes were
less marked in the 0.05% epinastine group; the symptoms
may have been more markedly reduced, and stable symptom-
reducing effects may have been maintained.

Table 5 Comparison of baseline demographics with seasonal treatment (Stage |) and preseasonal treatment (Stage 2) of olopatadine

Baseline scores of Baseline scores of P-value

seasonal treatment in pre seasonal treatment

Stage |, mean £ SD in Stage 2, mean + SD
Total subjective score 5.67+3.96 1.57£1.55 <0.0001
Itching 2.02+1.28 0.21£0.43 <0.0001
Foreign body sensation 1.02+1.14 0.36+0.63 <0.0001
Discharge 0.71+1.04 0.36+0.50 <0.0001
Total objective score 5.75+2.59 3.07+1.18 <0.0001
Hyeperemic 1.36+0.55 0.75+0.44 <0.0001
Follicle 1.01+0.87 0.86+0.65 <0.0001
SPK score 0.56+0.59 0.86+0.80 <0.0001
Abbreviations: SD, standard deviation; SPK, superficial punctate keratopathy.
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Table 6 Comparison of baseline demographics with preseasonal
treatment of epinastine and olopatadine (Stage 2)

Epinastine, Olopatadine, P-value

mean + SD mean + SD
Total subjective score 2.73+3.88 1.57£1.55 0.25
Itching 0.73£1.10 0.21+0.43 0.03
Foreign body sensation 0.47+1.13 0.36+0.63 0.6l
Discharge 0.53+0.52 0.3610.50 0.60
Total objective score 2.33£1.52 3.07+1.18 0.30
Hyeperemic 0.47£1.13 0.21+0.43 0.65
Follicle 0.4310.50 0.8610.65 0.007
SPK score 0.50+0.78 0.86+0.80 0.15

Abbreviations: SD, standard deviation; SPK, superficial punctate keratopathy.
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Limitations

There are several limitations in this study. In Stage 1 (sea-
sonal treatment), there was a difference in the total objective
finding score at baseline between the two groups despite ran-
dom drug assignment using the envelope method. However,
there were no significant differences at any subsequent point
of time; therefore, there may have been no difference in the
efficacy of eye drop treatment. In the future, a larger number
of patients should be reviewed. In Stage 2 (preseasonal treat-
ment), the number of patients was small. Further examination
may be necessary in the future.
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Figure 3 The time course of subjective and objective symptom scores in subjects with epinastine and olopatadine at Stage 2 (preseasonal treatment).
Notes: (A) Time course of ocular subjective symptoms at Stage 2 and (B) time course of ocular objective symptoms at Stage 2. *Statistically significant difference (P<<0.05).

Abbreviation: SPK, superficial punctate keratopathy.
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In conclusion, the efficacy of 0.05% epinastine may be

similar to that of 0.1% olopatadine as seasonal treatment.

However, as preseasonal therapy, 0.05% epinastine may be

more effective than 0.1% olopatadine.
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