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ABSTRACT

This double-masked, comparative, multi-
center study was conducted to assess the
onset of action and tolerability of ne-
docromil sodium 2% ophthalmic solution
BID, 60-mg terfenadine tablets BID, and
placebo in the treatment of seasonal aller-
gic conjunctivitis. Two hundred sixty-eight
patients in whom seasonal allergic con-
junctivitis was diagnosed were assigned to
1 of 3 groups and administered study med-
ication for 4 weeks. Patients’ mean age
was 33 years (range, 12 to 68 years);
57.8% (155 of 268) were female. Demo-
graphic characteristics were similar in all
3 groups. Although all 3 groups showed
improvement in ocular symptoms, ne-
docromil sodium was associated with a
statistically significantly faster onset of
action than was terfenadine or placebo
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(P = 0.038). During the study, 29 ne-
docromil sodium-treated patients (36.7%)
achieved control of symptoms in <2 min-
utes, and 61 (77.2%) achieved control in
<15 minutes. The corresponding numbers
were 21 (24.7%) and 50 (58.8%) in the ter-
fenadine group and 25 (29.1%) and 48
(55.8%) in the placebo group. The fre-
quency of adverse events was low and sim-
ilar between groups (nedocromil sodium,
26; terfenadine, 32; placebo, 32). No severe
treatment-related adverse events were re-
ported. In conclusion, nedocromil sodium
had a significantly faster onset of action
than did terfenadine or placebo. Key words:
nedocromil sodium, terfenadine, onset of
action, seasonal allergic conjunctivitis.

INTRODUCTION

Seasonal allergic conjunctivitis is caused
by an immediate-type hypersensitivity re-
action in sensitized subjects after exposure
to airborne allergens.! The interaction of
the allergen with a specific antibody at-
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tached to conjunctival mast cells leads to
the local release of vasoactive and in-
flammatory mediators (eg, histamine,
leukotriene C,, prostaglandin D,).2 These
mediators cause the ocular allergic symp-
tom complex of itching, watery discharge,
redness, soreness, and photophobia.!

Drug therapy is intended to prevent the
local allergic reaction. Treatments include
topical instillation of sodium cromogly-
cate, which inhibits mediator release from
conjunctival mast cells®; antihistamines,
which block the effects of mediators
postrelease; or, in more severe cases,
corticosteroids.

Nedocromil sodium is the disodium salt
of pyronoquinoline dicarboxylic acid and
has topical antiallergic and anti-inflam-
matory activity.* It reduces the acute re-
sponse to local antigen challenge by in-
hibiting the activation and release of
biochemical mediators from conjunctival
mast cells.

In several placebo-controlled clinical
studies,%* nedocromil sodium was found
to have a good safety profile and was ef-
fective and well tolerated in the treatment
of allergic conjunctivitis. In studies dur-
ing peak birch® or grass’ pollen challenge,
nedocromil sodium was significantly
more effective than vehicle in reducing
ocular symptoms (P < 0.05). It was sig-
nificantly more effective than placebo in
a pediatric population allergic to birch
pollen (P < 0.05).2 Nedocromil sodium
was significantly more effective than ve-
hicle in the treatment of symptoms of
perennial allergic conjunctivitis not effec-
tively controlled by sodium cromoglycate
(P < 0.05).° Typically, vehicle-treated pa-
tients show some relief of conjunctival
symptoms, an effect usually attributed to
ocular irrigation. For example, in a com-
parison trial of nedocromil sodium and

placebo, 36% of patients found placebo to
be moderately or very effective, compared
with 61% of patients who received ne-
docromil sodium.!®

Terfenadine is a second-generation,
orally active histamine, (H,)-receptor an-
tagonist that is highly selective for the
H, receptor and has limited effect on the
central nervous system.!! Terfenadine
blocks the H,-receptor site for histamine
after its release.!! Unlike first-generation
H,-receptor antagonists, it has a low inci-
dence of depressive effects on the central
nervous system, with a sedative effect
similar to that of placebo!! and a dura-
tion of action that facilitates BID dosing.

We conducted a study to assess the on-
set of action and tolerability of nedocromil
sodium administered BID with those of
terfenadine administered BID in the treat-
ment of ragweed pollen—induced conjunc-
tivitis. To account for the irrigation effect
and ensure proper masking, a topical
placebo was included in the study design.

PATIENTS AND METHODS

Patients

Male or female patients =12 years of
age were eligible to enter the study. Pri-
mary inclusion criteria were a diagnosis
of seasonal allergic conjunctivitis, a posi-
tive skin-prick test to ragweed pollen
(wheal =3 mm), and a history of requiring
treatment for moderate to severe conjunc-
tivitis after exposure to ragweed pollen.

Patients were not eligible for enroll-
ment if they had concomitant ocular dis-
ease that could interfere with the action
of the study medications; wore contact
lenses; had significant systemic disease;
were receiving immunotherapy for the
first time or had received immunotherapy
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followed by symptom resolution; were
undergoing concurrent treatment with sys-
temic corticosteroids, antihistamines, or
other medications with systemic antihis-
tamine effects; or were pregnant, at risk
for pregnancy, or nursing.

All patients or their guardians provided
written informed consent and were free to
withdraw from the study at any time.

Study Design

We used a multicenter, double-masked,
double-placebo comparative design. The
study was conducted by 5 investigators at
4 centers in Canada during the 1989 rag-
weed pollen season (July through Sep-
tember). Patients were enrolled in the
study within 2 weeks of the estimated on-
set of ragweed pollen season and began
treatment with the study medications at
the start of the season.

The study medications were nedocromil
sodium 2% ophthalmic solution and 60-mg
terfenadine tablets. The placebo agents (an
inert ophthalmic solution and an inert tablet)
were identical in appearance and content to
the study medications minus the active in-
gredient, except that riboflavin was in-
cluded as a colorant in the topical placebo
to provide more effective masking.

Patients were randomly assigned to 1
of 3 groups. The study sponsor provided
the random allocation code in sealed en-
velopes. All investigators and participants
were masked to the code.

One group of patients received ne-
docromil sodium 2% ophthalmic solution
and inert tablets, the second group re-
ceived 60-mg terfenadine tablets and in-
ert ophthalmic solution, and the third
group received inert ophthalmic solution
and inert tablets. All patients were in-
structed to administer 1 drop of the oph-
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thalmic solution into each eye BID (morn-
ing and evening) and to take 1 tablet orally
BID (morning and evening). The treat-
ment was continuous over 4 weeks.

The only concomitant medications per-
mitted were “artificial tear” eye drops and
topical nasal medications. Patients were
instructed to use this rescue medication
only when absolutely necessary and to
record such use in their study diaries.

Study visits were at entry (visit 1), start
of treatment (visit 2), end of 2 weeks of
treatment (visit 3), and end of 4 weeks of
treatment (visit 4). Each study participant
was given diary scorecards and instructed
to rank symptom scores on a scale of 0
(none), 1 (mild), 2 (moderate), 3 (severe),
or 4 (very severe). The specific symptoms
elicited were itching, soreness or gritty
sensation, photophobia, watery discharge,
and redness. Patients also recorded their
use of study medication on the diary
scorecards. Pollen counts were recorded
using a rotorod sampler set at each study
site for comparison with symptom sever-
ity. Rods were changed every 24 hours to
obtain daily counts.

The study investigator assessed severity
of itching, soreness or gritty sensation,
photophobia, watery discharge, and red-
ness at each study visit using the scale just
described. At visits 3 and 4, patients were
asked to rank their overall opinion of the
masked study treatments using a scale of
0 (made worse), 1 (ineffective), 2 (slightly
effective), 3 (moderately effective), and 4
(highly effective). At visit 4, patients were
asked to rate the onset of action of the
masked medications on a scale of 1 (s2
minutes), 2 (2—15 minutes), 3 (15-30 min-
utes), 4 (30-60 minutes), 5 (1-2 hours), 6
(>2 hours), and 7 (not at all). At each visit,
patients were asked to describe any ad-
verse events that had occurred.
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Statistical Analysis

Nonparametric methods were used to
analyze the data. The Kruskal-Wallis test!?
was used to detect differences between
the 3 groups. If a significant difference
was found between groups for any vari-
able, the Mann-Whitney U test!? was used
for pairwise comparisons to determine
which pairs had statistically significant
differences. The groups were compared
for all centers using the Kruskal-Wallis
test with adjustments for center (Mack-
Skillings test).!2 All tests were 2-tailed,
and significance was set at P < 0.05.

RESULTS

A total of 270 patients were enrolled in
the study, and data from 268 were as-
sessed. Two patients were excluded for
noncompliance with the study protocol.
There were 89 patients in the nedocromil
sodium group, 89 in the terfenadine group,
and 90 in the placebo group.

Patients” demographic characteristics
are presented in Table I. There were more
women (57.8%) than men (42.2%). The

mean age was 33 years (range, 12-68
years). Seasonal allergic conjunctivitis had
been diagnosed in all patients, and all pa-
tients had a positive skin test for ragweed
pollen. There were no statistically signifi-
cant differences between study groups in
sex, age, number of years of symptoms, or
time of year when symptoms peaked.

Twelve patients withdrew from the study:
5 (5.6%) in the nedocromil sodium group, 4
(4.5%) in the terfenadine group, and 3
(3.3%) in the placebo group. These patients
were not included in the efficacy analyses at
the end of the study. Lack of effect was cited
by 4 patients receiving nedocromil sodium
(4.5%), 2 patients receiving terfenadine
(2.2%), and 2 patients receiving placebo
(2.2%). One patient in each group (1.1%)
withdrew because of a suspected adverse
event. One patient in the terfenadine group
(1.1%) left the study because of a severe
concurrent infection not related to treatment.
There were no significant differences be-
tween groups in terms of withdrawals.

The peak pollen period in 1989 was
from August 23 through September 9 at
all 4 centers. The mean pollen count was
307.7 grains/m>® at centers 1 and 2, 54.5

Table I. Demographic characteristics (N = 268).

Treatment Group

Nedocromil Sodium Terfenadine Placebo

Variable (n=89) (n=89) (n=90)
Sex, no. (%)

Female 49 (55) 49 (55) 57 (63)

Male 40 (45) 40 (45) 33 (37
Age (y)

Mean 32.7 33.1 33.2

Range 14-65 13-67 12-68
Mean disease duration (y) 15.0 16.0 14.7

Peak symptom period

August—September

August-September August-September
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grains/m? at center 3, and 295.8 grains/m’
at center 4. Because the centers were lo-
cated in different environments, differ-
ences in pollen counts were expected.

Onset of Action

At the end of the study, patients were
asked how quickly the test treatment con-
trolled their ocular symptoms and for how
long the morning dose protected against
these symptoms. These data were compiled
to determine onset and duration of relief.

Data were not available for 5 patients in
the nedocromil sodium group and 1 patient
in the placebo group. A total of 29 patients
(36.7%) in the nedocromil sodium group
experienced relief of symptoms in <2 min-
utes, compared with 21 (24.7%) in the ter-
fenadine group and 25 (29.1%) in the
placebo group. In addition, 61 patients
(77.2%) in the nedocromil sodium group
reported relief of symptoms in <15 min-
utes, compared with 50 (58.8%) in the ter-
fenadine group and 48 (55.8%) in the
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placebo group. When the responses were
compared, the nedocromil sodium group
exhibited a statistically significant faster
onset of action than the other 2 groups on
a pairwise comparison (P = 0.038 between
groups, Kruskal-Wallis test). The onset of
action with terfenadine was similar to that
seen with placebo (P = 0.690). The onsets
of action for nedocromil sodium, terfena-
dine, and placebo are shown in Table II and
the figure. At the end of the study, compa-
rable numbers of physicians and patients in
the 3 groups rated treatment as moderately
or highly effective (nedocromil sodium,
60% of physicians, 60% of patients; terfen-
adine, 60%, 60%; and placebo, 58%, 61%).
There was no significant difference in
symptom relief between nedocromil
sodium— and terfenadine-treated patients.
In the nedocromil sodium group, 59% of
patients rated the test medication as pro-
viding moderate or full control of symp-
toms, compared with 50% of patients in the
terfenadine group and 53% of patients in
the placebo group.

Table II. Onset of action of nedocromil sodium, terfenadine, and placebo (N = 250).

Treatment Group (no., %)"

Nedocromil Sodium Terfenadine Placebo
Time (Score) (n=179) (n=85) (n = 86)
<2 minutes (1) 29 (36.7)™8 21 (24.7)F 25 (29.1)F
2-15 minutes (2) 32 (40.5)™% 29 (34.1)f 23 (26.7)f
15-30 minutes (3) 5(6.3) 6 (7.6) 13 (15.1)
30 minutes to 1 hour (4) 2.5 8(9.4) 4 4.7
1 to 2 hours (5) 0 0 0
>2 hours (6) 0 0 447
Not at all (7) 11 (13.9) 21 (24.7) 17 (19.8)
Mean score 2.4 3.2 3.1

*Data were not available for 5 patients in the nedocromil sodium group and 1 patient in the placebo group.

P = 0.038 between the 3 groups (Kruskal-Wallis test).

P = 0.014 versus terfenadine.
$P = 0.037 versus placebo.
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Figure. Onset of action of nedocromil sodium, terfenadine, and placebo. *P = 0.038
between the 3 groups (Kruskal-Wallis test). TP = 0.014 versus terfenadine. P =

0.037 versus placebo.
Tolerability

When the 268 patients were asked to as-
sess treatment as acceptable or not accept-
able, 72 (81.0%) nedocromil sodium pa-
tients, 72 (81.0%) terfenadine patients, and
74 (82.0%) placebo recipients found the
treatments acceptable. A total of 90 patients
(26 nedocromil sodium, 32 terfenadine, 32
placebo) experienced adverse events dur-
ing the study. The most common adverse
event was headache (12 [13.5%] ne-
docromil sodium patients, 12 [13.5%] ter-
fenadine patients, and 18 [20%] placebo re-
cipients). The second most common
symptom was local discomfort (stinging or
burning sensation) after application of eye
drops (6 [6.7%] nedocromil sodium pa-
tients, 1 [1.1%] terfenadine patient, and 4
[4.4%] placebo recipients).

DISCUSSION AND CONCLUSIONS

Our most important finding was that ne-
docromil sodium 2% ophthalmic solution

had a statistically significant faster onset
of action than did terfenadine tablets (P =
0.014) or placebo eye drops (P = 0.037).
In fact, 36.7% of nedocromil sodium-
treated patients reported relief of ocular
allergy symptoms in <2 minutes, and
77.2% reported relief in <15 minutes.
This speed of action is notable, especially
when one considers that antihistamines
can bind to histamine receptors and re-
duce symptoms quickly. Patients would
be expected to prefer a faster-acting med-
ication. Also, 86.1% of nedocromil sodium—
treated patients reported feeling relief at
some point, compared with 75.3% of ter-
fenadine-treated patients.

Many agents used for treating seasonal
allergic conjunctivitis (eg, H,-receptor an-
tagonists such as terfenadine, topical an-
tihistamines, and mast-cell stabilizers)
have a single mechanism of action. In con-
trast, nedocromil sodium appears to have
a more comprehensive mechanism of ac-
tion. It has been shown to inhibit the ac-
tivation of mast cells, the release of pre-
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formed and newly formed inflammatory
mediators, and the activation of and me-
diator release from effector cells. %1314
This apparent dual mechanism of action
not only may be efficacious in patients
who have never received medication for
seasonal allergic conjunctivitis, but also
may be valuable in patients whose condi-
tion is inadequately controlled with their
current medication.

This study, conducted during the peak
ragweed pollen season, demonstrated that
all 3 groups had comparable improve-
ments in all efficacy end points and that
all treatments were well tolerated. How-
ever, nedocromil sodium had a statisti-
cally significant faster onset of action than
did either terfenadine or placebo. This
rapid onset of action, in addition to docu-
mented mast cell-stabilizing and anti-
inflammatory effects, makes nedocromil
sodium a valuable treatment option for
seasonal allergic conjunctivitis.
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