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THERAPEUTICS

D
ry eye disease affects up to 20% of adults
aged 45 years or older.1 Although patients
across the age spectrum are affected, dry eye
is more prevalent in women, especially in the

perimenopausal age group. A recent study reported
that dry eye disease affects more than 3.2 million Amer-
ican women who are middle aged or older, with the
prevalence increasing as the populace ages.2

Dry eye disease is caused by inflammation mediated
by activated T-cell lymphocytes.3 Infiltration of the con-
junctiva and lacrimal gland occurs,4 and the resulting
damage may be irreversible. Despite the availability of
numerous tear substitutes, many of these patients expe-
rience corneal pathology and may complain of poor
vision.5

Cyclosporine ophthalmic emulsion 0.05% (Restasis;
Allergan, Inc., Irvine, CA) has been shown to significant-
ly reduce the number of activated T-lymphocytes with-
in the conjunctiva,6 thereby supressing the inflamma-
tion that causes dry eye. Restasis
increases tear production and
improves the quality of naturally pro-
duced tears. Restasis is the only thera-
peutic agent approved by the FDA for
the treatment of chronic dry eye. In a
large randomized trial, topical
cyclosporine A 0.05% was reported to
significantly improve the signs and
symptoms of dry eye disease in
patients with considerable aqueous
deficiency and keratoconjunctivitis
sicca.7

Topical cyclosporine has been shown
to be safe for long-term use and to
provide high levels of patient satisfac-
tion.7-9 The most commonly reported
side effect with cyclosporine therapy is
a stinging sensation upon instillation at
the commencement of therapy. This

initial discomfort during the induction phase of
cyclosporine therapy usually subsides with continued
dosing, so clinicians should encourage patients to con-
tinue the therapy in order to reduce the risk of irre-
versible ocular damage secondary to chronic inflamma-
tion. Dry eye patients are frequently symptomatic, and
they may complain of burning and stinging of their
eyes.

Ketorolac ophthalmic solution, a topical NSAID drop,
has been shown to reduce ocular pain associated with
cataract and refractive surgery and has a favorable safe-
ty profile.10,11

In an attempt to make my dry eye patients more com-
fortable, I conducted a study to determine if the concomi-
tant use of ketorolac tromethamine ophthalmic solution
0.4% (Acular LS; Allergan, Inc.), improved patient comfort
during the initiation of topical cyclosporine A for the treat-
ment of chronic dry eye disease and increased patients
comfort while awaiting the clinical effects of cyclosporine.12

Acular LS Coupled
With Restasis

Combination therapy can increase patient’s comfort.

BY BARRY A. SCHECHTER, MD

Figure 1. Patients in the combination cyclosporine/ketorolac group achieved

an improvement in ocular discomfort/pain compared with patients in the

cyclosporine monotherapy group at each follow-up study visit.
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P I LOT  ST U DY
Methods 

This single-center, randomized, 6-week, open-label clini-
cal trial included 52 patients with clinically diagnosed dry
eye. Each patient was randomized to receive either
cyclosporine A 0.05% b.i.d. or an adjunctive regimen of
ketorolac tromethamine 0.4% b.i.d. followed by instillation
of cyclosporine A 0.05% 10 minutes later. The patients
were evaluated at three study visits: base-
line, week 2, and week 6. At each visit, inves-
tigators performed corneal staining and as-
sessed patients’ ocular comfort level, which
was subjectively measured on a four-point
scale (1 = mild discomfort, 4 = severe dis-
comfort). The severity of dry eye in these
patients was measured using the Ocular
Surface Disease Index, an FDA-approved
dry eye questionnaire, Schirmer’s (with
anesthesia) scores, and tear break-up time
tests. Changes from baseline readings were
recorded at weeks 2 and 6, and patients’
final determination of the success of the
treatment regimen was evaluated at week 6.

Key Patient Inclusion Criteria
Patients 18 years of age or older who

had a clinical diagnosis of dry eye were eli-
gible to participate in this study. Written
informed consent was obtained prior to

performing any study-related proce-
dure. Patients with known sensitivity
to cyclosporine, ketorolac, or any
component thereof were excluded.
Patients who had a condition that, in
my opinion, might put them at signifi-
cant risk or interfere with their partici-
pation were also excluded. Patients
with a history of rheumatoid arthritis
were excluded.

The cyclosporine subgroup included
27 patients, and the combination
cyclosporine and ketorolac group
included 25 patients. The mean age
was 68.0 years and 66.3 years, respec-
tively. The first group included five
males and 22 females, and the second
group included seven males and 18
females.

R E SU LTS
Ocular Comfort

Both treatment regimens provided
statistically significant improvements in ocular comfort
at all follow-up study visits (P<.001). At each follow-up
visit, the adjunctive regimen of ketorolac with
cyclosporine provided a greater improvement in ocular
comfort compared with cyclosporine monotherapy
(Figure 1).

After 6 weeks of therapy, patients using adjunctive
cyclosporine/ketorolac continued to have greater im-

Figure 3. After 6 weeks of therapy, the cyclosporine/ketorolac group achieved a

greater mean improvement in ocular surface disease index scores.

Figure 2. A greater mean reduction in corneal staining occurred in patients in

the  combination cyclosporine/ketorolac group compared with patients in the

cyclosporine monotherapy group.
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provements in their mean ocular comfort scores com-
pared with patients using cyclosporine alone (mean im-
provement of 2.55 ±0.95 points with the adjunctive reg-
imen, compared with 1.53 ±0.91 points with mono-
therapy [P=.309]).

Corneal Staining
Both treatment regimens showed statistically signifi-

cant reductions in corneal staining at every follow-up
study visit (P<.001). At each visit, the adjunctive regimen
of cyclosporine/ketorolac provided a greater mean
reduction in corneal staining compared with cyclo-
sporine monotherapy. The mean reduction in corneal
staining was 1.74 ±0.9 with cyclosporine/ketorolac, com-
pared with 1.27 ±0.56 with cyclosporine monotherapy
(Figure 2).

Ocular Surface Disease Index
Mean improvement in ocular surface disease index

scores was greater in the cyclosporine/ketorolac group
than in the cyclosporine monotherapy group. The mean
reduction score was 23.85 ±21.42 points with cyclo-
sporine/ketorolac and 15.03 ±11.99 points with cyclo-
sporine monotherapy. This difference showed a trend
toward statistical significance (P=.096) (Figure 3).

Other Outcome Measures
There were no significant between-group differences

in the mean change in Schirmer’s scores or tear break-
up tests after 6 weeks of treatment (P=.591). The ad-
junctive use of ketorolac with cyclosporine during the
initial induction phase of therapy reduced patients’
phone calls to my office compared with cyclosporine
monotherapy. The latter patients complained of burn-
ing or discomfort.

D I S C US SI O N
In the aforementioned study, the addition of ketoro-

lac to cyclosporine during the first few weeks of treat-
ment significantly heightened patients’ comfort. Pa-
tients treated with the adjunctive regimen had notably
greater improvements in their mean corneal staining
scores and larger reductions in their ocular surface dis-
ease index scores than those treated with monotherapy,
in part due to the improved patient comfort resulting
from the concomitant use of ketorolac. Ketorolac was
proven to be safe, with no adverse corneal events dur-
ing the 6-week trial.

Many clinicians are hesitant to prescribe topical
NSAIDs for long-term use because of prior reports of
corneal melting.13 The demonstrated safety of ketorolac
throughout the 6-week duration of this study suggests

that this drug may be safe to use in dry eye patients
when coupled with the use of topical cyclosporine.

The greater mean improvements in ocular signs and
symptoms in the adjunctive group are likely due to the
increase in patients’ comfort provided by ketorolac,
which enhanced their adherence to the prescribed
cyclosporine regimen. Patients who are more compliant
with their cyclosporine regimen would be expected to
have the greatest improvements in the signs and symp-
toms of dry eye.

The adjunctive use of ketorolac 0.4% with cyclosporine
reduced the number of patient phone calls and unsched-
uled office visits compared with patients using cyclo-
sporine alone. These reductions resulted in substantial
reductions in office staff and physician time, resulting in
reduced costs and increased patient satisfaction.

The analgesic properties of NSAIDs may prove to be a
viable alternative to topical steroids during the induc-
tion phase of Restasis. Further studies with larger num-
bers of cohorts are recommended. n
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Department of Cornea and External Diseases at
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herein. This study was funded by an unrestricted grant by
Allergan Pharmaceuticals. Dr. Schechter may be reached
at (954) 782-1700; barrys_@hotmail.com. 
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