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Abstract

Purpose: To assess the prognosis of dry eye in patients treated with cyclosporine 0.05% or artificial tears by
using the International Task Force (lTll) guidelines.

Methods: This was a single~center, investigator-masked, prospective, randomized, longitudinal trial. Dry eye
patients received twice—daily treatment with either cyclosporine 0.05% (RestasisQ; Allergen, inc, Irvine, CA;
a = 36) or artificial tears (Refresh Eudora”; Allergan, Inc, Irvine, CA; 71 = 22) for 12 months. Disease severity was
determined at baseline and month 12 according to the consensus guidelines developed by the ITF. Dry eye signs
and symptoms were evaluated at baseline and months 4, 8, and 12.

Results: Baseline sign and symptom scores and the proportion of patients with the disease severity level 2 or
3 were comparable in both groups (P > 0.05). At month 12, 34 of 36 cyclosporine patients (94%) and 15 of 22 ar-
tificial tear patients (68%) experienced improvements or no change in their disease severity (P = 0.00?) while
2 of 36 cyciosporine patients (6%) and 7 of 22 artificial tears patients (32%) had disease progression (P < 0.01).
Cyclosporine (3.05% improved Schirrner test scores, tear breakup time, and Ocular Surface Disease index scores

throughout the study, with significant (P < 0.01) differences compared with artificial tears being observed at
months 8 and 12.

Conclusions: Treatment with cyclosporine 0.05% may slow or prevent disease progression in patients with dry
eye at severity levels 2 or 3.

introduction

into 4 levels (Table I), with increasing severity from 1 to 4,
“EMS WW“ DRY EYE disease 511559? from Willa! m" and developed consensus treatment guidelines. The level of
tation often accompanied by vision impairment, which

limits important daily activities and negatively impacts
quality of life (QoL)."-” The prevalence of dry eye disease is
estimated to be from 5% to >3{l%."~5 The largest US cross-
sectional survey studies, the Women’s Health Study (Wt-IS)
and the Physician Health Study (Pl-18), indicated that the
prevalence of dry eye disease among women and men aged
over 50 years is 7.8% and 4.3%, respectively. Using this prev-
alence data, ~49 million Americans aged over 50 years are
estimated to be affected by dry eye disease.‘t7

The diagnosis and treatment of dry eye is challtu‘tging.8
The Wilmer Eye Institute at johns Hopkins University re—
cently invited the International Task Force (lTF) of 17 dry
eye experts to create guidelines for the diagnosis and treat~
merit of dry eye disease by using a Delphi consensus tech—
nique.9 The ITF panel categorized dry eye disease severity

I “lakeside Eye Group, Chicago,

disease severity was considered the most important factor in
determining the appropriate range of therapeutic optimist.9
While counseling, education, and preserved artificial tears

were recommended for the management of patients diag-
nosed at severity level 1, unpreserved artificial tears, topical
cyclosporine, and/or corticosteroids were recommended for

patients at severity level 2. Punctal plugs, oral tetracyclines,
systemic immunomodulators, and surgery were reserved
for the management of dry eye patients diagnosed at se-
verity levels 3 and 4.9

A key recommendation of the l'l‘F panel was the use of
topical antininflammatory therapy in patients with clini—
cally apparent ocular surface inflarriuuition.9 This recom—

mendation stemmed from the recent evidence indicating
that inflammation plays a major role in the disease etiology
and may be a unifying mechanism that underlies dry eye
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TABLE 1. CRITERIA Usro ro Dmnuma ins Levers or Day Err Smarrr Acconomc ro ITF Gmorrrurs"

Symptoms Signs Staining

Level 1 Mild to moderate Mild/moderate conjunctival None
signs

Level 2 Moderate to severe Tear film signs, visual signs Mild punctate corneal and conjunctival staining
Level 3 Severe Corneal filamentary keratitis Central corneal staining
Level 4 Severe Corneal erosions, conjunctival Severe corneal staining

scarring

Disease severity is categorized into 4 levels based on the severity of symptoms and signs. At least one Sign and one symptom
of each category should be present to qualify for the corresponding level assignment.

diseased”2 Therefore, it was suggested that the chronic use
of safe anti—inflammatory therapies that normalize tear film
composition early in the disease process may have the po-
tential to slow, prevent, or reverse dry eye progression.13

Ophthalmic cyclosporine 0.05% emulsion (RestasisQ;
Allergen, Inc, Irvine, CA) is the only anti-inflammatory
medication approved by the Food and Drug Administration
to increase tear production in dry eye patients.14 In T lym-
phocytes, cyclosporine binds to cyclophilin A and inhibits
calcineurin—catalyzed dephosphorylation of the nuclear
factor for T—cell activationm“ Cyclosporine thereby inhibits
lL-Z transcription, which upon secretion stimulates T-cell di-
vision by a self~propagating autocrine and paracrine loop}6
In humans, topical administration of cyclosporine (3.05% has
been shown to decrease the number of activated T cells and

expression of inflammatory markers in the conjunctiva of
dry eye patients.1218 These findings suggest that topical cy-
closporine 0.05% targets the underlying inflammatory pro—
cesses in dry eye disease. Therefore, chronic treatment with
cyclosporine 0.05% may offer the potential to alter the course
of dry eye disease.

Wilson and Stulting recently evaluated the clinical appli—
cability of the FTP guidelines.13 Physicians participating in
that study successfully implemented the ITF guidelines for
diagnosis and treatment of dry eye patients.13 Using the ITF
guidelines, this study was designed to assess the prognosis
of dry eye disease in patients treated with cyclosporine
0.05% or artificial tears.

Methods

Study design

This was a single—center, investigator—masked, random—
ized, prospective, longitudinal clinical trial. The study was
approved by the Western institutional review board in
Olympia, WA, and was registered with ClinicalTrials.gov
(identifier it NCT00567983). Inclusion criteria were of age 18
years or older, diagnosis of dry eye without lid margin dis-
ease or altered tear distribution and clearance, and a disease

severity of level 2 or 3 as defined by the ITF guidelines (Table
l).9 Primary exclusion criteria were prior use of topical cyclo—
sporine 0.05% within the last year, topical or systemic use of
anti-mflammatory or antiwallergy medications, active ocular
infection or inflammatory disease, or uncontrolled systemic
disease that can exacerbate dry eye disease. Patients who
wore contact lenses were also excluded from the study. All

participating patients signed a written consent form before
initiation of the study~spccific procedures.

Patients were randomly assigned in a 3:2 ratio to twice-
daily treatment with either cyclosporine 0.05% or artificial
tears (Refresh Endura”; Allergan, Inc., Irvine, CA) in both
eyes for 12 months. The randomization ratio was an empir-
ical estimation due to lack of adequate epidemiological in~
formation to conduct power calculations prior to initiating
the study. Randomization was performed by a statistical
program and was overseen by the research coordinator.
Patients were enrolled in the study and initiated therapy
after screening and randomization on the same day at
the baseline visit (month 0). All patients were allowed to
utilize rescue artificial tears as needed if discomfort was

experienced. The primary objective of this study was to
assess the potential of topical cyclosporine 0.65% therapy
to halt or slow disease progression relative to control at
month 12 based on the ITF severity categorization (Table
l). The secondary outcome variables were the changes in
dry eye signs and symptoms. The study was conducted
in compliance with regulations of the Health Insurance
Portability and Accountability Act and the Declaration of
Helsinki.

Disease severity and dry eye signs

and symptoms

Disease severity was assessed according to the HF
consensus guidelines at baseline and month 12 (Table l).9
Patients were evaluated for signs and symptoms of dry eye
by Schirmer test with anesthesia, tear breakup time (TBUT),
ocular surface staining, and Ocular Surface Disease Index
(OSDI) at baseline (month 0) and after receiving the study
treatments at months 4, S, and 12. In each study visit, TBUT
was evaluated first, followed by ocular surface staining and
Schirmer test, respectively. The TBUT was measured using
fluorescein dye. Ocular surface damage was assessed by the
Oxford method using sodium fluorescein to stain the cornea
and lissamine green to stain the nasal and temporal bulbar
conjunctiva.” The scoring scale for ocular staining was 0 to 5
in cornea, 0 to 5 in temporal conjunctiva, and 0 to 5 in nasal

conjunctiva, with 0 representing no staining and 5 repre-
senting severe staining. These individual scores were then
summed for the total Oxford score, which ranged from 0 to
15. The change from baseline was calculated by subtract—
ing the baseline score from the months 4, 8, and 12 scores.

The symptoms of ocular irritation and their impact on vi-
sual functioning was assessed by 05131, a validated iZ—item

questionnaire, on a scale of 0 to 100 with 0 representing
asymptomatic and 100 representing severe debilitating dry
eye disease?“
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Goblet oeii density

The density of goblet cells in hulhar conjunctiva was
evaluated at baseline and month 12;. Impression cytology
was performed in both eyes after evaluation of TBUT, oc—
ular staining, and Schirrner test. Goblet cells were collected
on cellulose acetate filters (HAWP 304 F0; Millipore Corp,
Billerica, MA). The filters were fixated in glacial acetic acid,
formaldehyde, and 70% ethanol and subsequently stained
with a modified periodic acid—Schiff Papanicolaou stain.
Goblet cells were counted in 5 (400 X 400 mm) representa—
tive microscopic fields on each filter.21

Statistical analyses

Patients who completed 12 months of treatment were
included in the analyses. The results were presented as
mean 1 SD. lntergroup comparisons of categorical variables
were performed using the chi—square or Fisher’s exact test.
Continuous variables were analyzed using nonparametric
tests (Mann—Whitney tests for between—group comparisons
and Wilcoxon signed rank tests for within—group compari~
sons). A P value < 0.05 was considered a statistically signifi—
cant difference. Statview software (SAS Institute, Cary, NC)
was used for all analyses

Results

Patient disposition and disease characteristics

Of 74 patients enrolled between February 2006 and
ianuary 2007, 58 patients completed the 12~month study and
were included in the analyses (Table 2). Forty-one patients
were female and 17 patients were male. The distribution
of patients with disease severity of level 2 or 3 was similar
in both treatment groups at baseline. Approximately two-
thirds of dry eye patients in both groups were diagnosed
at severity level 2, while one—third of patients was diag-
nosed at severity level 3 (Table 2). There were no significant
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between—group differences in the mean age (P = 0.667) or
distribution of gender (P = 0.800).

Sixteen patients discontinued the study. The number of
discontinuations was significantly higher among patients
treated with artificial tears compared with those treated with
cyclosporine 0.05% (11 vs. 5; P = 0.028; Table 2). Of 11 discon-
tinuations in the artificial tear group, 9 patients discontin~
need the study because of discomfort upon instillation, and
2 patients were lost to follow—up or moved. Seven of these
patients had a disease severity of level 2, and 4 patients had a
disease severity of level 3. Of the 5 discontinuations in the cy-
closporine group, 2 patients discontinued the study because
of discomfort upon instillation while 3 were lost to follow-up
or moved. Three of these patients had a disease severity of
level 2, and 2 patients had a disease severity of level 3.

Disease severity

At month 12, significantly more patients treated with artifi—
cial tears had more severe signs and symptoms of disease than
did those treated with cyclosporine 0.05% and, therefore, were
categorized as progressing to a higher disease severity level
(7 of 22 {32%} patients vs. 2 of 36 {6%}, respectively; P < 0.007;
Fig. 1). in contrast, a greater percentage of patients treated with
cyclosporine 0.05% had less severe signs and symptoms of
disease and were categorized as improving to a lower disease
severity level (14 of 36 {39%} patients vs. 4 of 22 {18%} patients,
respectively). This difference, however, was not statistically
significant (P = 0.098). When combined with those who did
not have a change in the disease severity levels at month 12,
significantly more patients treated with cyclosporine 0.05%
had either improvements or no change in disease severity than
did those treated with artificial tears (34 of 36 [94%] patients vs.
15 of 22 {68%} patients, respectively; P = 0.007).

Schirmer test scores

The mean baseline Schirmer test score was 7.7 i 0.6 mm

in patients randomized to artificial tears and 7.9 t 1.2 mm

TABLE 2. Parrams’ Drsrosmorv AND DISEASE CHARACTERISTICS

Patients (n)

Enrolled in study
Discontinued study
Completed study

Mean agec 1‘. SD, years
Range

Gender“, in (‘34:)
Female

Dry eye severity at baseline,c n (%)
Level 2
level 3

Artificial Tear Cyclosporine 0.05%

33 41
11“ 5b
22 36

48.2 i 6.3 47.5 i 5.9“
39—59 30—57

16 (73) 25 ((39)e

15(68) 24 (67)
7 (32) 12 (33)

INine patients discontinued the study because of discomfort upon instillation. Two
patients were lost to follow—up or moved. P = 0.028 compared to patients who received
cyclosporine 0.05%.

Vl'wo patients discontinued the study because of discomfort upon instillation.
Three patients were lost to follow—up or moved.

cFor patients who completed 12~month study.
“P = 0.667 compared to the mean age of patients who received artificial tears.
el" = 0.800 compared to the artificial tear group.
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FIG. 1. Changes in dry eye severity at month 12 compared with baseline. Patients were treated with cyclosporine 0.05%
or artificial tears for 12; months. Disease severity was assessed according to the International Task Force (HF) consensus
guidelines at baseline and month 12. The changes in disease severity levels were categorized as worsened, no change, or im—
proved when a patient had a, respectively, higher, same, or lower disease severity level at month 12 compared with baseline.
*P < 0.007 compared with the treatment with artificial tears.

in patients randomized to cyclosporine 0.05% (P = 0.625).
Patients treated with artificial tears did not have a significant
change in their Schirmer test scores throughout the study,
whereas those treated with cyclosporine 0.05% had increas»
ingly higher mean Schiriner test scores at each follow—up
visit. The mean Schirmer test scores of patients treated with
cyclosporine 0.05% were significantly greater than those of
patients treated with artificial tears at month 8 (9.1 i 1.0 mm
vs. 7.5 2*: 1.1 mm; P < 0.001) and month 12 (9.8 i 1.0 mm vs.

7.6 i 1.1; P < 0.001; Fig. 2).

TBUT

The mean baseline TBUT was 5.0 i 0.8 s in patients
randomized to artificial tears and 4.9 1' 0.8 s in patients

-—L as
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0 4 8 12
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FIG. 2. Schinner test scores. Patients were treated with cyv
closporine 0.05% or artificial tears for 12 months. Schirrner I
test was performed with anesthesia at indicated study vis~
its. *P < 0.001 compared with patients treated with artificial
tears.

randomized to cyclosporine 0.05% (P = 0.550). The mean
TBUT of patients treated with artificial tears slightly de—
creased throughout the study, whereas patients treated with
cyclosporine 0.05% had increasingly longer mean TBUT

at each follow—up visit (Fig. 3). The mean TBUT of patients
treated with cyclosporine 0.05% was significantly longer
than those of patients treated with artificial tears at months
8 (6.2 i 1.4 s vs. 4.6 i 0.6 s; P = 0.001) and 12 (6.5 t 1.1 5 vs.
4.6 i 0.7 S; P < 0.001).

Ocular surface staining scores

At baseline, patients randomized to cyclosporine 0.05%

or artificial tears had similar mean Oxford staining scores

 
MeanTBUT(s)

it Cyclosporine 0.05% (n = 36)
it Artificial Tear (n = 22)

 
0 4 8 12

Turns (months)

FIG. 3. TBUI‘. Patients were treated with cyclosporine
0.05% or artificial tears for 12 months. Tear breakup time
Tear breakup time (TBUT). was measured with fluorescein
dye at indicated study visits. ‘P 1: 0.001 compared with
patients treated with artificial tears.

0350



0351

CVCLGSPGRINE AGAlNST BRY EYE PEGGRESSiON 151

TABLE 3. MEAN (ileum Sunsnce Srammo Scones

Artificial tear (n = 22) Cyclosporine 0.05% (n == 36) P

Baseline 7.86 t 1.13 (NA) 8.44 i 0.94 (NA) 0.056 (NA)
Month 4 7.73 t 0.99 (-0.12 i 0.64) 8.31 I 0.95 (—0.13 t 0.35) 0.035 (0.787)
Month 8 7.53 i 1.01 (43.25 t 0.94) 7.78 t 0.93 (“0.64 t 0.63) 0.5760108?)
Month 12 7.54 t 0.91 (“0.32 i 0.94) 7.28 i 1.28 ("1.19 i 1.36) 0.223 (0.011)

Patients were treated with cyclosporine 0.05% or artificial tears for 12 months. Ocular surface
damage was assessed at indicated times by the Oxford method. The mean changes from baseline
and corresponding P values are indicated in brackets.9 The change from baseline was calculated by
subtracting the baseline score from the month 4, 8. or 12 scores.

NA = not applicable.
atThe changes form baseline were paired comparisons. If a data point was missing, the

baseline was also excluded from that calculation.

(8.4 i 0.9 vs. 29 :t 1.1; P = 0.056; Table 3). At month 4, patients
treated with cyclosporine 0.05% had significantly higher
mean staining scores than those treated with artificial tears
(8.3 t 1.0 vs. 7.7 t 1.0; P < 0.036). There was no between-

group difference in ocular staining at months 8 and 12
(Table 3). Nonetheless, the mean improvement from baseline
in the ocular staining scores of patients treated with cyclo~
sporine 0.05% was significantly greater than of those treated
with artificial tears at month 12 (1.2 :t 1.4 vs. 0.3 i 0.9, re-

spectively; P = 0.011; Table 3). These findings indicate that
cyclosporine 0.05% improved ocular surface staining signif—
icantly more than did artificial tears at month 12 compared
with baseline.

0310! Scores

Patients randomized to artificial tears or cyclosporine
0.05% had similar OSDI scores at baseline (19.1 i 1.9

and 18.9 3: 2.9, respectively; P = 0.571). The mean OSDl'
scores of patients treated with artificial tears remained
unchanged throughout the study (Fig. 4). Patients treated
with cyclosporine 0.05%, however, had increasingly lower
OSDI scores at each study visit, with the scores at months
8 and 12 being significantly lower than those of patients
treated with artificial tears (17.4 i 3.4 vs. 19.6 1- 1.6 at
month 8; P = 0.011 and 14.9 i 4.2 vs. 19.7 i 2.0 at month

12; P < 0.001).

24

20

16 12Mean0801Scores
9 Artificial Tear (n = 22)

4 9 Cyclosporine 0.05% (n = 38)

 
0 4 8

Time (months)

12

19.7

Goblet cell density

At baseline, patients randomized to artificial tears or cy-
closporine 0.05% had similar mean goblet cell density in
bulbar conjunctiva (95.8 t 12.5 cells and 93.6 i 9.4 cells, re—
spectively; P = 0.446; Fig. 5). By month 12, goblet cell density
was significantly higher in patients treated with cyclo-
sporine 0.05% than those treated with artificial tears (116.8
1 14.8 cells vs. 92.7 t 11.0 cells; P < 0.001).

Safety

No adverse events attributable to the study medications
were reported other than discomfort upon instillation dur-
ing the study.

Discussion

Dry eye is a multifactorial disorder of the tears and the
ocular surface that results in tear film instability and symp—
toms ot discomfort and visual disturbance.22 Traditionally,
treatment of dry eye has been palliative and largely based
on over—the-counter artificial eyedrops and lubricating oint-
ments.” The vast majority of patients seek new therapies
after using several oventhe—counter products over years?3
However, it is not known it dry eye severity progresses
through the course of disease during the years. Recently
developed l'l'F guidelines provide a clinical standard for

FIG. 4. Ocular Surface Disease Index (03131) scores.

Patients were treated with cyclosporine 0.05% or artificial
tears for 12 months. Dry eye signs and symptoms were
assessed by the self-reported 03131 questionnaire at indi—
cated study visits. *P < 0.011 and “P < 0.001 compared
with patients treated with artificial tears at months 8 and
12, respectively.
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FIG. 5. Conjunctival goblet cell density at baseline and
month 12. Patients were treated with cyclosporine 0.05% or
artificial tears for 12 months. Conjunctival goblet cells were
collected by impression cytology and counted following
staining with modified periodic acid—Scth Papanicolaou at
baseline and month 12.. *P < 0.001 compared with artificial
tears at month 12.

categorization of dry eye patients based on the disease se~
verity and thereby allow longitudinal studies to evaluate the
progression of dry eye disease. This study not only sought to
assess the progression of dry eye disease in patients treated
with artificial tears, but also evaluated the impact of cyclo~
sporine 0.05% therapy in modulating the course of dry eye
disease.

Treatment of dry eye patients with cyclosporine 0.05%
improved Schirmer test scores, TBUT, conjunctival goblet
cell density, ocular surface staining scores, and 0391 scores
throughout the study. Treatment with artificial tears was not
effective in improving the signs and symptoms of dry eye
disease. Similar to these findings, several other studies dem—
onstrated that cyclosporine 0.05% significantly increased
tear production, decreased the intensity of ocular staining,
and decreased the severity of symptoms in patients with
moderate to severe dry eyed“:25 A recent prospective study
indicated that cyclosporine 0.05% therapy significantly im—
proved signs and symptoms in patients at all stages of dry
eye disease: mild, moderate, and severe.26 Other studies

have shown that treatment with cyclosporine 0.05% also in—
creased conjunctival goblet cell density in patients with dry
eye diseasezw’

Physicians participating in a study to develop treat—
ment regimens based on the l'TF consensus guidelines
for newly diagnosed dry eye patients chose to treat over
40% of patients at severity level 1 with the severity level 2
treatments (is, unpreserved tears and topical cyclosporine
0.05%);13 Hence, the use of l'l‘F guidelines resulted in greater
focus on treatment of the disease at early stages. This shift
in the patterns of anti—inflammatory therapy use stems
from the notion that early interruption of inflammatory
cycles may be instrumental in preventing disease progres-
sion.’3 The impact of dry eye in limiting daily activities and
causing discomfort is known to become clinically more sig—
nificant as the disease progresses from mild to moderate in
severity.2

RAG

In addition to alleviating dry eye signs and symptoms,
topical cyclosporine 0.05% therapy appears to be capable
of slowing the rate of disease progression. Reassessment of
patients at the end of the study period (month 12) indicated
that a greater number of cyclosporine patients compared
with the artificial tear patients (94% vs. 68%) had improve~
ments or no change in their disease severity status, and far
fewer (6% vs. 32%) experienced disease progression. These
findings suggest the progressive nature of dry eye disease
and indicate that dry eye patients may benefit from cyclo-
sporine 0.05% therapy by achieving disease stabilization or a
slower rate of progression. A recent retrospective study pro-
vided evidence that cyclosporine 0.05% therapy may change
the course of dry eye disease. in that study, 8 chronic dry eye
patients diagnosed at severity level 2 or 3 were free of signs
and symptoms of dry eye disease for a minimum of 1 year
after completing a 6- to 72~month course of cyclosporine
0.05% therapy.23

in some patients, dry eye is a difficult—to-treat disease that
requires long-term anti—inflammatory therapy. The safety
profile of a topical anti-inflammatory agent and its suitability
for long-term use is, therefore, a key factor in successful
management of dry eye disease. Topical corticosteroids have

been effective in alleviating the signs and symptoms of dry
eye following short~term use (2—41 weeks).7330 Prolonged ad—
ministration of topical corticosteroids is complicated by the
associated adverse events including elevation of intraocular
pressure, defects in visual acuity and fields of vision, cat-
aract formation, and increased risk of ocular infections”:51

Topical cyclosporine 0.05%, however, appears to be safe for
a long-term use. Several clinical studies demonstrated that

cyclosporine 0.05% was well tolerated for up to 3 years with
most adverse events being transient in nature and mild to
moderate in seveirityfi‘md2

The present study had a number of limitations. The
sample size was small, as this was a pilot study to assess the
feasibility of the study design. It should also be noted that
the differences between the treatment groups reported in
this study can be applied only to the use of Refresh Enduram
as the artificial tears. Other artificial tears may have variable
efficacies in alleviating the signs and symptoms of dry eye.

Strategies to treat dry eye disease are evolving as our
understanding of dry eye as a tear volume insufficiency
condition is changing to a disease of abnormal tear film
composition with proinflammatory characteristicsmw
The findings of the current study are the first evidence in-
dicating that dry eye can be progressive in patients treated
with artificial tears alone, whereas topical anti-inflamma-

tory therapy with cyclosporine 0.05% may slow or prevent
the disease progression in patients with dry eye at severity
level 2 or 3. Large-scale, controlled studies are warranted to
confirm these findings.
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The impact Gf Dry Eye Disease an Visuai Perfermanee
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AND ALEXANDRE DENOYER

I PURPOSE: A specific simulator was used to assess the

driving visual performance in patients with dry eye

disease (DED) and to determine clinical predictors of

visual impairments while driving.

0 DESIGN: Prospective case—control study.

0 METHODS: The study was conducted in the Center

for Clinical Investigation of QuinzevVingts National

Ophthalmology Hospital, Paris, France. Twenty dry eye

patients and 20 age— and sex-matched control subjects

were included. Vision—related driving ability was assessed

using a specific driving simulator displaying randomly

located targets with a progressive increase in contrast to
be identified. Other examinations included clinical exam—

inations, serial measurements of corneal higher—order

aberrations (HOAs), and vision—related quality'ofvlife

questionnaire (Ocular Surface Disease Index [OSDI]).

Data collected during driving test (ie, the number of

targets seen, their position, and the response time) were

compared between groups and analyzed according to clin—

ical data, aberration dynamics, and quality—of—life index.

0 RESULTS: The percentage of targets missed as well as

average response time were significantly increased in

DED patients as compared with controls (P < .01).

More specifically, the visual function of DED patients

was more impaired in specific situations, such as cross—

road or roundabout approaches. In DED patients, the

response time was found to positively correlate with the

progression index for HOAs (P < .01) and with the

OSDI “symptoms” subscale (P < .05).

0 CONCLUSIONS: Degradation of ocular optical qualities

related to DED is associated with visual impairments dur—

ing driving. This study objectively has demonstrated the

impact of tear film—related aberration changes on activities

of daily living in DED. (Am J Ophthalmol 20133156:

184—189. © 2013 by Elsevier Inc. All rights reserved.)
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RY EYE DISEASE (DED) IS RECOGNIZED AS

D a growing public health problem and one of the
most frequent reasons for seeking eye care. The

DED definition has evolved with recent epidemiologic

studies as well as a better understanding of the pathophys—
iology of the disease. It is estimated to affect from 5% to

over 30% of the population, depending on the diagnostic

criteria.3 This common health problem is likely to be over—
looked because it tends not to be a common cause of visual

morbidity as standardly measured. Nevertheless, there is

increasing evidence that DED is a major cause of visual

disturbance, which degrades the quality of everyday life
and can impact health status.I

According to a recent overview arising from the 2007

International Dry Eye Workshop, DED causes damage to

the ocular surface and symptoms of ocular discomfort associ—

ated with impaired visual quality.% Indeed, patients with DED
often report vision—related difficulties in doing daily activities.

In clinical practice, the main difficulty in managing DED

stems from the variability of the symptoms, the lack ofa single
reliable diagnostic test, and weak correlations between clin—

ical tests, optical and biological examinations, and patient
reported deterioration in quality of life.*“‘ The precorneal
tear film plays an important role in ocular optical quality

since it is the most anterior refractive surface of the eyes";
In the majority of patients with DED, the visual acuity is

still 20/20 as standardly measured, but instability of the tear

film introduces wavefi'ont higher—order aberration (HOA)

changes that always contribute to a decrease in the quality
of vision.Ms Our team recently demonstrated that a specific
analysis of the time course of HOAs provides objective and

quantitative data that are correlated with both clinical signs

and patient—reported outcomes, raising the possibility of using
this instrument as a new surrogate marker for the disease.is

Beyond conventional clinical examination and visual

acuity measurement, a specific evaluation of the visual

function in daily living tasks is now required to better

define the impact of the disease on this population’s health

status but also to better assess eligibility or changes over

time in clinical trials. Although DED patients commonly
complain of difficulties in doing vision—related daily activv

ities, as previously reported using quality—of'Iife questionv
naires, m no study has been conducted to determine
whether or not DED could be responsible for an objective

decrease in visual performance while driving. The present

study addresses the impact of DED on a crucial daily

0002-9394/$36.00
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activity of modern living. A driving simulator dedicated to

visual function evaluation was used in patients with DEB

and in agev and sex’rnatched healthy controls in order to

better specify the relationship between driving difficulties,

objective ocular signs and optical degradation, and patient»

reported visionrrelated quality of life.

METHOQS

a PATIENTS: The study was conducted in the Clinical

Center for Investigation of Ocular Surface Pathology

(Quinze»\«’ingts National Ophthalmology Hospital,
National institute for Health and Medical Research 503,

Paris, France) in accordance with the Declaration of

Helsinki, Scotland amendment, 2000. Previous approval
was obtained from the National Ethical Research

Committee (Comité de Protection des Personnes lie de

France V, agreement number 10793). All patients gave

informed consent to participate in this clinical research

study. Twenty white patients with BED and 20 white

age»— and sexnmatched control subiects were prospectively

and consecutively included. DEB was diagnosed by the

association of ocular symptoms and tear film abnormalities

(Schirmer l test <5 trim/5 min and/or tear breakvup test

<10 5), with or without ocular surface damage (corneal

and conjunctival staining), according to the DEWS criteria

from the modified Delphi Panel Reportfi‘13 Only the
subjects with a bestvcorrected visual acuity of at least

0 loglviAR were included, since this study focused on

a decrease in visual firnction related to tear film degradaa

tion and ocular symptoms but not. to extensive corneal

damage. At inclusion time, all patients were treated with

tear substitutes only, without any anti—inflammatory or

cyclosporin medication, and without changes within the

last 3 months. Healthy age— and sexomatched subjects

with no ocular pathology, with no treatment, and without

any symptoms or signs of BED (Schirmer l test >10 mm]
5 min and Oxford score == 0) were included as controls.

All participants were in good general health and were

licensed drivers with at least weekly driving practice.

Exclusion criteria were any ocular pathology but DEE,

eyelid malposition or dynamic disorders, previous ocular]7

eyelid surgery, contact lens wear, systemic disorder, preg

nancy, and treatment changes within the last 3 months.

0 CLlNlCAL EXAMINATION AND QUESTIONNAIRE: Sill?

lamp evaluations were conducted in a defined sequence14
and included tear breakmup time measurement is, mean of

3 consecutive tests), ocular surface fluorescein staining

(grade 06, according to the Oxford score), lissamine green

staining (grade 0‘19, according to the van Bijsterveld score),
and Schirmer l test (mm/5 min, without anesthesia). Before

clinical examination, a trained interviewer (GR) adminis—
tered the French version of the Deular Surface Disease

VOL. 156, No. ‘1

Index (OSDl) questionnaire, which was developed to quan—

tify the specific impact of BED on vision—targeted health

related quality of life.15 This diseasecspecific questionnaire
includes 3 subscales: ocular symptoms (OSDleymptoms),

visionarelated activities of daily living (OSDl’function),

and environmental triggers. Each subscale (0—100) was

computed, as well as an overall averaged score (0400).

o Dynastic ABERRQME’I‘RY: Serial measurements of

corneal and ocular wavefront aberrations were simulta»

neously performed every second for l0 s after blinking using

the dynamic aberrometer Kva (Topcon, Clichy, France).

The entire procedure has been previously described.11
Briefly, HOAs were recorded in mesopic conditions

without any phannacologic mydriasis, analyzed by expand

ing the set ofZernilte polynomials up to the sixth order, and

expressed for the central 4rmm diameter. The progression
index of total (third to sixthvorder) HOAs was defined

as the slope of the linear regression line of HOAs

throughout the recording period, as previously defined.11

a DRIVING TEST: We used a driving simulator purchased
from Develter innovation (lie de France, France). This

simulator has an automatic shift. Driving tests were

performed with the best spectacle correction in scotopie
conditions on a standardized 5»l<m circuit. Each test had

a series of 7 lighted targets, increasing in intensity for

15 s and then disappearing. Lighted targets randomly

appeared during the test at various positions and various

driving conditions: straight forward, straight backward, at

a crossroad entrance, and on the right~hand or lefohand

side of a crossroad. For each target seen, the patient had

to press a remote button on the wheel. Data included the

number of targets seen/missed, their respective location,

and the average response time. The results were deter»
mined as the mean of 3 consecutive tests.

a STATIS’I’ECAL ANALYSIS: All data are given as the mean

i SD. For ocular examinations—“clinical evaluation, tear

osmolarity measurement, and wavefront aberrometryml

eye per patient was selected using a random number table
in order not to bias the statistical relevance of the results.

Data were controlled for normality, homogeneity of varir

ances, and sphericity in order to perform the adequate tests.

The 2 groups were compared using parametric t tests. ln the

BED group, scatterplots and Spearman correlation coeffiv

cients were used to assess the association between pairs of

variables. The probability level of significance was adjusted

according to the post hoc Bonferroni procedure in order to

maintain an overall type i error equal to 0.05.

RESULTS

THE PRQFlLE, CLlNlCAL FEATURES, AND OSDl SCORES OF

each group are detailed in the Table. Six patients presented

Dav EYE DISEASE AND DRaViNc VISUAL PERFORMANCE 185
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YABLE. Subject Profiles and Oouiar Surface Disease index Scores Between Dry Eye Patients and Age— and Sax-marched Controls 
Dry Eye Patients (n «a 29), Mean so {min/max (95% can

Age (y) 53.4 t 16.2 (22/4 {46.3.6051}
Sex ratio (in/f) 0.25
Clinical data

Tear breakup time (s) 5.9 t 2.2 (2/10 {5.0-6.9D
Schirmer (mm) 9.5 t 5.4 (1/20 {72-1131}
Oxford (0—5)
Van Bijstarvaid (0-9)

Ocular Surface Disease index

Overall score 48.1 t 18.4 (10.4f89.6 (40.6—56.6!)

030i symptoms 43.3 x 15.6 (15/80 (36.4-50.0)
OSDI functions 41.3 i 27.8 (Sigma [SSA-53.41)

OSDI triggers 58.3 29.2 (83/100 (45.6-71.0),W“xxn,xxx),xxxxx«xxx«\x\\\\\\\\\\\\\\\\\\1\\

OSDI m Ocular Surface Disease index.

2.? i 1.6 (0-6 (1 3—331)

\mmm‘xxxxhAK\‘xxx\xxxxxxxxx\xxxxxxxxxxxxxxxxxxxxxxxxxx\xxxx\\\\\\\\\\\\\\\\\x\\n\\m

Controis (n n 20). Mean Si) (min. max [95% on)

53.1 x 16.4 (22/84 [45.9mm
0.25

11.4 : 3.7(4/15l9.9-13.1D
19.6 t 0.8 (15/20 {19.4—19.9}

1.1-0.8 (0-4 [OJ-1 .41) o

0.1 t 0.1 (0/1 (00.1))

2.2 3: 2.9 (ii/10.4 {rises};
2.1 e 3.1 (0/15 [as-3.51)
1.3 t 2.9 (ti/12.5 [0.5-3.1];
2.4 :3: saw/1s] [0.7-4.11)\xxxxxxxxxxxxxthx‘xm-

 

mild—severity DED and 14 patients presented moderate—
severity DED, according to the Delphi approach.h Signifiv
cant differences in all the clinical characteristics and

OSDI scores were found between DED patients and

controls (paired t test, P < .01 for each).

- COMPARATIVE ANALYSIS OF ABERRATION DYNAMICS

BETWEEN GROUPS: Significant variation with time in

corneal total HOAS (repeated—measures ANOVA,
P < .01), third—order coma (P < .01), and third'order

trefoil (P < .01) was found in DED patients, whereas no

significant change occurred in the control group

throughout the recording period. As detailed in Figure 1,

the progression index ofcorneal total HOAS and of corneal

third‘order trefoil was significantly higher in DED patients

than in healthy controls (P < .01 and P < .05, respecv

tively).

- DRIVING VISUAL PERFORMANCE: The average response

time to identify targets was significantly higher in DED

patients than in controls (P < .01) (Figure 2, Left). More'

over, a significant difference in the average number of

targets seen was found between groups (P < .01), further

depending on target location (Figure 2, Right): interestv

ingly, targets appearing at a crossroad entrance and at the

righthand side of a crossroad were more often missed

by DED patients than by healthy subjects (P < .01 and

P < .05, respectively). On the contrary, targets appearing

straight on (forward or backward) were equally detected

in the 2 groups.

In DED patients, a positive correlation was found

between the response time to identify targets and the

progression index for corneal HOAs (R2 = 0.40, P < .01)
as well as between response time and the OSDI “symptoms”

subscore (R2 a: 0.25, P < .05) (Figure 3). No significant
correlation was found between the driving simulation

data and the other computed data (Supplementai Tabie,
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FIGURE 1. Comparative analysis of corneal aberration
dynamics between dry eye patients and age— and sex—matched
controls. Significant difference in the progression index for
third— to sixth—order higher—order aberrations and for third—

order trefoil between dry eye patients and controls (paired
t test, *P < .05, **P < .01).

available at A}O.com). Following a stepwise regression

procedure, the response time was found to significantly

depend on the progression index for corneal HOAs only
(R2 increment m 0.40, P < .01).

DISCUSSION

DED IS A CHRONIC OCULAR SURFACE DISEASE THAT

affects millions of people worldwide.E The majority of
patients with DED experience chronic ocular discomfort

associated with impaired daily visual function and subse—

quent vision—related quality—of—life disturbance, further

JULY 2013
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impacting health status} The present study objectively
reports that the visual function is impaired during specific

driving situations in DEB patients as compared with

healthy controls, further demonstrating than: driving Visual

performance is correlated with ocular optical aberrations

and patient’felt quality of life in this disease.

Tear film instability is reported to increase the progression

with time of corneal HQAs after a lzslirnlrulé"18 The present
study originally found a relation between rear filmmrclated

ocular optical degradation and driving difficulties. An

increased blink rate is thought to compensate for corneal

VOL. 155, No. 1

dryness, which stimulates rear secretion and creates a new

tear film layer. 19 Goto and associates” found a deterioration
ofvisual function during the fixation without blinking in 22

DEB patients compared with 8 controls. The deterioration

of vision after blinking supports the hypothesis that the

tear film of patients with DEB is unstable, especially when

blinking is delayed. Precisely, we reported herein that

DEE) patients missed more frequently targets at: crossroad

entrances than targets appearing straight on. We could

hypothesize that this result is linked with a decrease in blink

rate and subsequent increase in corneal HOAs when

DRY EYE DISEASE AND Dnvmc Vasuu PERFORMANCE 18?
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a specific driving situation requires more attention. indeed,

the elapsed time between blinks is known to increase in

specific conditions, such as high driving speed.” in the
present study, it could also have been interesting to record

blinlt rate during the simulation to more precisely examine

this point. Hence, other aspects of vision than standard

visual acuity may be taken into account to better reflect

the daily visual function, as clearly detailed by Ouisley and
McGwin.20

The association between loss of contrast sensitivity and

driving disability has been previously studied on the one

hand, and a decrease in contrast sensitivity has been

reported in DEB patients on the other hand. However,

nothing was known about a direct link between BED!

related contrast sensitivity impairments and driving diffi—

culties. Although conventional contrast sensitivity testing

was not performed in the present study, we reported

a pronounced increase in response time in the BED group,

which corresponds to the need for higher signal intensity to

be perceived since the target contrast was increasing with

time during a lisecond period. Rubin and associates

studied the relationships between various indexes of visual

function and driving ability in a population of 222 healthy

volunteers.“ The authors reported contrast sensitivity as
the strongest correlating factor for subjectefelt driving diffi»

culty. indeed, standard visual acuity, the most commonly
used measure of visual function, does not correlate with

some types of functional disability, such as driving.“22
Owsley and associates also reported that people with low

contrast sensitivity have 8 times more road accidents

than other peopleu'z‘l in dry eye, Rolando and associates
compared 30 DEB patients (18 patients with corneal

damage and ’12 without) with 15 healthy subjects.22 They
showed a significant decrease in contrast sensitivity in

both BED groups as compared with controls. interestingly,

the authors condoned that the quality of vision was

reduced in BED whatever the visual acuity as standardly

measured. in the present study, it could also have been

interesting to perform conventional contrast testing, but

our primary goal was to assess the visual perfonnance in

more realistic conditions. Our study confirms that visual

impairments in patients with BED are not accurately eval«

uated by routine examination, further indicating the need
for new visual criteria to better reflect visual function in

daily living.

The subjective relationship between BED and driving

difficulties has been previously described through the

use of vision’related quality'oleife questionnaires.u'25
Complementarily, our study is the first, to our knowledge,

to objectively assess visual function in DEB patients

 
while driving, further establishing a direct link between

BED, ocular optical degradation, and driving difficulties.

Miljanovic and associates assessed visionvrelated quality

of life with a questionnaire in a series of 190 DEB patients

vs 399 controls. They reported a decrease in driving ability

in DEB patients as compared with controls.25 Herein
several quantitative standardized measures of visual quality

were correlated with patients’ subjective perceptions,

showing a significant correlation between the patient»

reported OSDl symptoms score and visual difficulties

during daytime driving as objectively assessed by a driving

simulation. Difficulty in viewing lighted targets may be

related to a disability in seeing or identifying external

signals such as lights or traffic signs, but also pedestrians

or other vehicles, when driving. Although subjects may

have more difficulty while driving, it does not necessarily
mean that they cannot drive safely. Future studies should
evaluate the correlation with accidents rates. Such an

approach could aid in developing efficient counseling for

patients with BED and also in improving the driver’s envi—

ronment by providing, for example, highvcontrast signs.

The delayed reaction time found in BED patients could

be linked with subject~felt discomfort when driving regu»

larly, which could explain a feeling of insecurity and

some loss of confidence in patients with ocular dryness.

Since this feeling is reported to be enhanced when driving
at night, it could be interesting to perform such a simulation

in mesopicfscotopic conditions. Otherwise, a future study
using artificial tears in driving conditions may aid in deter—

mining whether such a driving simulator could be useful in
the evaluation of treatments.26

A current challenge for a physician in managing DEB

stems from the difficulty in making allowances for both

objective clinical findings and patients’ complaints in order

to assist the patient as best as possible and optimize the

therapeutic strategy. Today’s lifestyle—uwhich includes

intensive daily visual activities, such as reading, driving,
and using a computer/smart phone—«requires excellent

visual performance to achieve wellbeing. Our results

better elucidate one of the reasons in which BBB is respon’

sible for a decrease in patient—perceived quality of life by
establishing a direct linlr between BED, ocular optical
degradations, and impairment in visual performance while

driving. Hence we demonstrate that, beyond the woven

tional visual acuity measurement, specific ocular optical

degradations related to BBB may impact on daily living
tasks, such as driving. We believe that such objective
measures of visual performance could be relevant to better

evaluate the severity of the disease and the impact of BBB
on this population’s health status worldwide.
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 Utility Assessment among Fetishes with

Eye 
 

Rhett M. Schiffman, MD, l‘dHSA,l john G. Whit, MBA} Gordon Jacobson, M3,; John ]. Doylei MPH,3
Gary lithova, BA? Walton Sumner, it'll)"3

Purpose: To determine utilities (patient preferences) for dry eye disease.
design: Survey study.

Patriotism-rte: Fifty-six patients with mild, moderate, or severe dry eye treated by ophthalmologists in the Eye
Care Services department of Henry Ford Health Care System.

fasting: Patients completed interactive sothivere utility assessment questionnaires by the time trade-oil
are) method. Utility scores were scaled such that a score of ’i .o = eertect health and G = death. Dry eye severity
was independently classified using clinical nararneters and physioianieatlent assessments. Global health status,
visual functioning, and ocular symptoms were assessed by the Short Form-36 Health Survey zenitem National
Eye institute Visual Function Questionnaire {NEl VFQ-Zhl, and (twist Surface Eisease index survey instruments.

Main Gutoome Measures: Utility scores for a range of dry eye severity states. These utilities were corn—
oared with utilities resorted for other disease states. Correlations with the general and visicnureleted health status
measures were conducted.

Results: Fifty—six patients completed the utility assessments with acceptable reliability. Mean utilities for
moderate (are) and severe dry eye ((332) by ’i’TO were similar to historical reports for moderate (€3.75) and more
severe (class illilvl angina (0.71), respectively. Utility scores correlated with the Mill VFQ-ZS composite score in
= 0.32; P = 5.93?) and with components of other health measures.

Conclusions: Utilities for the more severe forms of dry eye are in the range of conditions like class ill/iv
angina (dill that are widely recognized as lowering health utilities. Qur results underscore how significantly dry
eye impacts patients cemented with other medical conditions. Ophthalmology 2&03;110:1472—-i419 © 2%.? by
the American Academy of Goetheimoiogy.
 

Dry eye disease is one of the most frequently encountered
ocular morhidities, with as many as 4.3 million Americans
older than age 65 widi symptoms either often or all the

time.I The dry eye syndrome is composed of a number of
diverse medical and ocular diseases that involve decreased

tear production andlor increased tear evaporation.2 Because
of the wide—ranging etiologies of dry eye and the great
variability of clinical signs of the condition, it has: been
difficult to develon a consistent classification system for dry
eye or reliable and valid measures of disease severity. This
has complicated efforts to determine the incidence and
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prevalence of dry eye, to monitor disease progression and

response to treatment. and to adequately quantify the impact
that dry eye has on oauents’ quality of life. To this and, we

have used several validated instruments to evaluate dry
eye,3 including the heather-elated Short Form-36 Health
Survey (SF-36),4 the vision—related quality—of~life measure
NEE van—25,5 the Ocular Surface Disease index reset),
and the Patient Perception of Ocular Symptoms.3 Although
nearly all of these measures yield a multidimensional motile
of health status, none yields a single measure of how pa—
tients value various health states or outcomes.

Utility assessment is a formal method for quantifying
patient preferences for health outcomes. For assessment at

the societal or policy level, scale utility scores are typically
anchored at perfect health (utility = l) and death (utility =
0) and are measured on an interval scale.6 Investigators
might also assess clinical scale utility scores with less
extreme anchors, such as the presence or absence of a

condition of interest, for example, ocrfect vision (utility =
l) and blindness (utility = 0). The closer the utility value is
to ill, the honor the quality of life associated with that

health stats. (lance utilities are scaled by use of comparable
anchors. the impact of very different health states on quality
of life can easily he compared.

Utilities can he measured in a number of ways. The time
uedcnofi’ (Tit)? and standard gamble methods are the most

ESSSN 9161-6420i331‘3—scc front miter
dot: 10.1016/36161-6420(03)084627
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widely used. Numerous researchers have concluded that

patients most readily understand flak” Hence, the TH)
method was used in this study. In Til), the subject is
offered two choices: (l) living r years, the life expectancy
for a person in the current disease state followed by death,
or (2) being in perfect health for fewer years {x < i)
followed by death. The time in complete health, it, is varied
until the subject is indifferent between the two choices. The
utility weight is then xii. A benefit of 'l'l‘O compared with
other utility tests is that it is more intuitive to patients while
still capturing their risk preference. A limitation of "ITO is
that results might be biased upward, because subjects are
asked to give up years at the end of life. which might be
valued less.i “:2

The purpose of this study was to measure utilities by
Tl‘f) for the full severity range of dry eye states in a group
of patients with dry eye and to determine how utilities
correlate with disease severity and other health and vision
qualitynofllife measures. These utilities then could be used
to compare patient preferences for dry eye disease outcomes
with different symptomatic medical conditions, such as
angina or blindness. They also could he used as weights in
the calculation ofquality—adjusted life years.6 These quality—
adjusted life years could be used as “denominators” in
cost—utility analyses that allow health care policy makers to
rigorously compare costs and health benefits across a wide

range of medical interventions.

hdahenhdrund.hiedhods
 

Study Gverview

Eligible participants completed several questionnaires between
August and) and March 200i to assess their sociodemographic
status, general health status. visual functioning, and ocular symp—
toms. Next, they completed 'l‘TG utility assessments and under-
went a detailed ophthalmic examination. Questionnaires and utility
assessments were completed before the examination to ensure that
the clinical encounter would not influence patients” responses. A
convenience sample of patients returned 2 weelts later to complete
the utility assessments a second time to determine testuretest
reliability.

This study was conducted in compliance with the Code of
Federal Regulations for sponsors and investigator obligations.
institutional review boardiethics committee approval was ob«
tained. Written informed consent was obtained from all patients
before enrollment.

Patient Selection

Patients were recruited if they were at least 18 years of age, had
been diagnosed with dry eye (international Classification of Dis-
eases. ninth revision == 3755} at the Henry Ford Health System
in the last 6 months and had symptoms for at least 3 monms. Those
scoring 28 on the OSDI were continued as symptomatic. A
minimum score of 8 was chosen to ensure that all patients had at
least mild symptoms, because a prior study found normal subjects
to have an OSDI composite score of 4.5 i 6.6 (mean Lt standard
deviation will).3 Participants had a life expectancy 2i year,
corrected visual acuity of zone or better in each eye, were English
speaking, and were able to complete surveys without significant
assistance. Those older than age 65 were screened with the Fol~

stein minixmental status examination questionnaire"3 to confirm
that they were cognitively intact to participate in the study.

Exclusion criteria included uncontrolled systemic disease or
disability affecting daily activities (such as ocular allergy, infccu
tion, irritation, or inflammation unrelated to dry eye disease). Also
excluded were patients who had undergone ocular surgery (includ-
ing cataract surgery) within the previous 6 months, who had
undergone temporary or permanent punctal occlusion within the
past 3 months. and those known to he allergic to any component of
any study agent (cg, lissaminc green, lluorcscein, or anesthetic).

Patient enrollment was prospective and consecutive from Au-
gust Zililil to March 206i.

Main Gutcorne Measures

Utility Assessments for Dry Eye Disease. Utility assessments
were made by means of the computerized interview U-titer soft-
ware program (Computer Assisted Patient Education, Houston,
TX), which provides a standard framework for measuring utili—
ties,” taking into account patient life expectancy while permitting
investigators the flexibility to program diseaseaspecitlc scenarios

for 1patients. U—titer has been used to measure utilities for psoria—
sis, 5 angina,m osteoporosis,” and prostate tensor.”a

For the TFO utility assessments, patients reacted to a total of 9
scenarios or health states, including asymptomatic dry eye (requin
ing routine artificial tear use to completely avoid symptoms), mild
dry eye (requiring only occasional treatment to treat periodic dry
eye symptoms}, moderate dry eye (requiring somewhat more fro
ouern treatment for more persistent symptoms,) severe dry eye
(requiring very frequent treatment for very severe symptoms),
severe dry eye requiring tarsorrhaphy, monocular painful blind—
ness, and binocular painful blindness. See Figure l for an example
scenario and Figure 2 for a sample utility assessment question.
Painful blindness was specified, because many symptomatic pa-
tients with dry eye perceive their dry eye symptoms as painful.
Patients also assessed the utility of their current dry eye status.
Finally, patients reacted to a scenario about their own comorhldi—
ties in the absence of dry eye. it is believed that patients can project
what it would be like if they did not have the health condition
being studied but had all other contort)idities.7'“'19”m As de-
scribed later, this projection permitted us to estimate the utility for
each of the health states in the absence of comorhidities.

Scaling of Utility Scores. 'l'l‘O dry eye utility scores, which
were reported on a scale with anchors of “death” and “perfect
painless vision,” were converted to a scale ranging from “death” to
“perfect health." The latter scale is the traditional policy scale that
permits comparisons with the broadest range of health states. This
rescaling was conducted using the patients’ own comorhidity
utility score. The comorhidity utility score represents a subject’s
health were he or she to have all their current cornorbidltles but no

dry eye. it represents the upper limit of what a patient’s utility
score could be before dry eye symptoms are taken into account. To
rescale, the patient’s utility score was multiplied by the reported
comorbidity utility score to achieve a final utility score, which
incorporates dry eye and all comorhidity and is scaled from
“death” to “perfect health.”l9

Dry Eye—specific Utility Loss. if one fails to talte comorhidity
into account, it is possible to overestimate the lost utility because
of the condition of interest and hence to overestimate the potential
benefit of treatment19 To compute the magnitude of utility loss
caused by dry eye alone, the patient’s linal utility score (comon
bidity-adjusted dry eye utility score, the preference for having dry
eye disease in the presence of associated comorhidities, on the
“death” to “perfect health” scale) is subtracted from the patient’s
comorhidity utility score (the preference for being free of dry eye,
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imagine that yeur eyes feel dry, gritty er sure most er all ct” the time. Yeur visien is
frequently blurred and fluctuates quite e bit. Yen use eye drops in built eyes every 1—2 hrs.
'nut that pint/ides enly tempernry and partial relief cf yeur symptoms. Yen will use a
lubricant at bedtime in built eyes. Yen will else underge e painless luv-minute preeetlure
in the decter’s et’t‘ice tn lsleclc eff the tear drainage system. There are nu eemplieetinns
item this procedure. I

New imagine there’s a treatment that weuid sure all (if yeur symptems ef dry eye,
nclutiing any yisien preblenis ynu might have item dry eyes. You weuld no lenger

require any eye dreps er any other medieatiens fer yenr dry eyes, ner weuld you require
any preeedures er surgeries fer yeur eyes. This tresunent, ltewever, is eceempenied by n
reductien in your life expectancy (you will live a shorter life). New, think alseut new
much life expectancy yen weuicl be willing tn trade in enter to cure yeur symptems et
dry eye.

 
Figure 1. Sample scenario presented to patients undergoing the time tendered utility assessment.

but still nnying all other cemerbidities, also an the “death” to
“perfect health” scale).

Additional Measures

Disease Severity. The severity of dry eye disease was rated by
physician assessment and also lay a cempesite disease severity score.
The composite disease severity scum, described niruiieusly,3 is sub-
stantially less dependent en physicians’ subjective assessments and is
easily computed. it cumbines traditienal clinical measures of dry
eye (Sehirrner’s type—l and ocular surface staining) with s symp—
tom—based measure (patient perception 0f ocular symptom) tn
evaluate dry eye in adherence with the recemmcndutiens of the
National Eye Institute Werkshep on Clinical Trials in Dry Eyes.2

Health Status Measures. General health—related quality-ef-

life was measured with the SF—36. Vision-related quality of life
and eculnr symptems were assessed with the QSDL the Patient’s

Perception of Ocular Symptenis, and the NEl VFQxZS. All surveys
were ccrnpletcd by self—administratien.

The SE36 is a reliable, valid, and responsive measure of glebal
health status that measures health status in 8 dimensiens. including
physical tunctiening. rule limitatinn because of physical disability,
bodily pain, general health, vitality, secini functioning, emetiennl
limitation because of emetienal disability, and mental health.
"these measures are summarized by a physical cempenent sum-
mary score and mental ccmpenent summary scent.“

’i‘iie 039i, developed by Allergen, inc, is a reliable, valid.

lzoitern questionnaire designed to measure ocular disability from
ocular surface disease (Drug lufertnatiun 3 1997;3lil436). The

New imagine you can cheese between tire feiiewing Boxes.

Live will: nerfeet— painless vision in both eyes fer
3Q yeem. then die.

(give up it) years)

Live with tend painful blindness in lust}: eyes fur
49 yarn. men die.

(give up no time)

Etistwhardrnehme
 

Figure 2. Sample question posed by Units: in the time undead? method of utility assessment. The number cf years the patient lies to cunsider is varied
systematically until a paint a? indecision is reached. The initial number of years pruposed to respondents depends on the demographic characteristics of
the patient.
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three subscales assess vision-related function, ocular symptoms,
and environmental triggers.3

The l’anentls Perception of Ocular Symptoms is a nine~level
subjective facial expression scale used previously in dry eye stud—
ies3 and is a component of the disease severity composite score.

The NH VFQxZS is a reliable 25~item questionnaire containing
l2 scales; General Health, General Vision, Visual Pain, Near
Vision, Distance Vision, Driving, Color Vision, Peripheral Vision,
Vision—specific Social Functioning, Mental Health, Role Difiicnl~
ties, and {Dependency it has been validated across a broad range of
ocular disorders.s

Clinical and Sociodemographic Measures. Clinical measures
included “walking-around” binocular Early Treatment of Diabetic
Retinopathy Study visual acuity, ocular surface staining with ilu—
orescein for the cornea and lissarnine green for the conjunctiva
(graded according to the Oxford scale), and tear production using
Schirmcr’s test typed (without anesthesia). §ociodemographic
data collected included age. race, gender, educational level, and
household income.

Statistical Methods

Mean utility scores ( Slit} were computed for all health states. To
determine whether associations existed between patients” current
dry eye utility and other health status measures, data were ex-
tracted from prospectively completed data forms, and Spearman
correlation coefficients were computed. The a statistic was used to
evaluate agreement between patients and physicians regarding
their assessments of disease severity. Finally, test—retest reliability
was evaluated by computing intraclass correlations.

Statistical Power. The target sample size of 20 patients in each
of mild, moderate, and severe dry eye groups (on the basis of
physician assessment) was selected to detect an effect size of 0.4
for the utility scores, using a power of 0.80 and an a of 0.05. lo this
setting, an effect size of (3.4 corresponds to a difference between
the largest and smallest group means that is approximately equal to
the common standard deviation. Therefore, the chosen sample size
yields adequate power to detect a mean group difference of 0.2,
given an SD of approximately 0.2. This difference is clinically
relevant; for example, mild angina has been shown to have a utility
of {3.90. moderate angina 0.70, and severe angina (till.22 For the
total of 60 patients within each health state, a correlation coeffi—
cient of 8.36 would be detectable with a power of 0.80 (at an a
level of 9.05).

Resuhn
 

Study Population and Disposition

Filtyuseven patients with dry eye were enrolled. The mean age of
this sample was 52.7 i l35‘ years (range, 22—77). Eighty—one
percent of patients were female. Sixty-one percent were white, and
39% were black. The mean number of years of education was 14.5
:t 2.8 (mean t SE), and the mean yearly income was $49,0(lll rt
$25,699 (mean 1‘ SD).

Patients reporting higher utilities for binocular blindness than
monocular blindness {indicating their preference for binocular
blindness) or a higher utility for severe dry eye requiring surgery
than for asymptomatic dry eye (indicating their preference for
severe dry eye requiring surgery) were considered to have not
understood the utility assessment process and were deemed inter—
view failures. The interview failure (misordering rate) for the
utility assessment was 29%. There were no significant predictors
of interview failure as assessed by linear regression using socio=
demographic factors (such as age and gender) as independent

Table l. Testaretest Reliability by Utility Assessment Method  

Time Tradevoff (n = 11}

iterations Correlation PDisease Severity Scenario

Asymptomatic dry eye 6.75 @005
Mild dry eye 0-50 0.19%
Moderate dry eye C243 6.161
Severe dry eye 13.73 om?
Severe dry eye requiring surgery Gill 0.323
Current dry eye till? 6.837

variables. Thus, assessments were based on 40 patients. Of the All}
patients, physicians classified ill as having severe dry eye, l6
moderate dry eye, and 14 mild dry eye.

Study Validation

Test—retest Reliability. ()verall, reliability was moderate to good
for each of the dry eye states, as assessed by an analysis of
test-“retest reliability for a. subset of patients (n l 1) who returned
for a repeat utility assessment. Because of the modest sample size,
only asymptomatic dry eye and severe dry eye scenarios were
statistically significant (Table l). The lowest testmretest reliability
was seen for patients’ self-assessment of their own condition
(“current dry eye”), which was the only outcome that could theo~
retically change between test and retest.

Patientophysician Agreement in Designation of Dry Eye dew
verity. There was mild agreement between patients’ self-assess
merit of disease severity and physician—assessed severity (it
0.3% 95% confidence interval, i).l8-—ll.ol) and between self-as-
sessed severity and disease severity composite score (a 2 0.33;
§5% confidence interval, (HE—052), For each disease severity,
patients tended to grade their dry eye condition as less severe than
that was assessed by the physician. This finding is not surprising
considering that the National Eye institute/industry Workshop on
Clinical Trials in Dry Eyes concluded that subjective and clinical
findings in dry eye patients do not correlate with each other.z

Utility Scores for Comorbidity, Blindness, and

Dry Eye

Table 2 displays utility scores for eornorhidity, blindness and for
each dry eye severity grade. Blindness and dry eye scores are
adjusted for contorbidity and scaled such that 0 == death and l 2
perfect health. Comorhidity is also sealed from death to perfect
health.

For each dry eye state, utility scores ranged from «3.62 to 0.78.
As expected, scores for the dry eye states made internal sense
relative to the most extreme visual outcome assessed (binocular
painful blindness}. For example, utility for the most severe form of
dry eye (requiring surgery) was 0.62 compared with 0.35 for
binocular painful blindness. When patients were asked to rate their
own current dry eye state, the mean utility score was the same as
the mild dry eye utility score (0.8l). However, the reported values
ranged from (lid to 0.97.

Utility Loss Solely Attributable to Dry Eye

The lost utilities (“dysutility”) caused by each blindness and dry
eye state are presented in Table 3. As expected, there was modest
conditiomspccific loss of utility for the mildest dry eye conditions
(0.07), whereas the greatest loss of utility occurred with binocular
blindness (0.52). Dry eye—specific utility loss because of the pa-
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 Table 2. Utility Assessments of Ocular Conditions and Comorhiditics 

Time Trachoff Utility Score in = 43)

Cambidiry
in thc meculcr Binocular

Absence of Painful Palnfid Asymptomatic
Dry Eye Blindness Blindness Dry Eye

Mean 0.88 0.64 0.35 0.78
SD 0.14 0.29 0.31 0.23
Median 0.94 0.74 0.33 0.86

Scale: 0 a death. to l = perfect health.
SD = standard deviation.

Severe

Do Eye
Mild Moderate Severe Requiring Current

Dry Eye Dry Eye Dry Eye Surgery Dry Eyc

0.81 0.78 0.72 0.62 0.81
0.18 0.19 0.23 0.26 0.19
0.85 0.82 0?? 0.58 0.85

 

ticnls’ current dry cyo status (0.07) was on the average comparable
to mild dry eye.

Association Between Current Dry Eye Utility
Scores and Other Health Measures

in general. worsening utility scores for current dry eye correlated
with worsening scores on the health status measures. The magni—
tude of correlation was generally mild. Unadjusted utilities for
current dry eye correlated significantly with the ocular symptoms
subsonic of the OSDE, the bodily pain and rolcncniorional subscalcs
of the SF—35, as well as tho distance acuity and composite scores
of the Phil VFQ (all P S 0.04%) (Table 4). For adjusted utilities,
significant associations were seen with the physical functioning,
role physical, bodily pain, and vitality suhscalcs. and the physical
component summary score of the SE36 (all P '5 0.045), and also
with the NEl VFQ composite score (P = 0037),

Comparison of Utilities Between Dry Eve and
Gthcr Diseases

Table 5 compares our utility scores with other medical conditions
reported on a scale of 0 death to l = pcrfcct health. Although
all utilities listcd were anchored on this policy scale, only some cl"
these explicitly incorporated medical comorhiditics as we have
done. Those studies that explicitly reported comorhidity adjust-
ments are denoted with asterisks in Tabla 5. Because of the

possible differences in method, sonic caution should be. exercised
when making direct comparisons.

Mild dry cyc requiring only intermittent treatment was the dry
eye state resulting in the least dysutility (utility = 0.8l). This level
of dysutility is greater than that experienced by patients with mild
psoriasis (utility = 0,859). The comorhidity-adjustod utility for
moderate: dry cyc (0.78) was in the range of that rcported for

 Table 3. Lost Utility Caused Solcly by Ocular Condition

moderatc angina (075‘, which was also comorbidity—adjusted.
Severe dry eye and severe dry eye requiring tarsnrrhaphy were
associated with more dramatic reductions in utility (0.72 and 0.62?
respectively}. This is in the range of utilities reported by patients
with class lllilV angina (comorhidity-adjustcd utility 0.71) and
is worse than the utility for disabling hip fracture (0.65). Dry cyc
requiring tarsonhaphy had even lower utility than monocular
painful blindness (€164). Conditions producing more: dysutility
than the most scvcrc form of dry eye included moderate and major
stroke, complete blindness, and AlDS. As a control, the utility
calculated in this study for binocular painful blindness (0.35) was
found to be similar to that soon in a previous study examining
complete blindness (0.33).23

Biscussion  

To our knowledge, this is the first rcport of utilities for dry
cyc disease. We estimated the mean utility loss of severe dry
eye in the abscncc of cornorhidldcs to he (lid by the TH)
method (Tahlc 3). The intcrprctation of this lost utility is
that patients expecting to live it) more years would give up,
on average, L6 ycars of that time to be rid of scvcrc dry eye.
This loss of utility is similar to that reported for moderate to

scvcrc (class lllilV) angina.19 Loss severe dry eye problems
might carry a qualitysof-lifc impact grcatcr than that of mild

chronic psoriasis. Even moderate dry eye yields comorhld—

ity—adjustcd utility scores and lost utility comparable to
moderate angina (calculated from rcfcrcnccs 7 and 19. This

suggests that effective treatments for dry eye disease can he

oxpcctcd to restore patient benefits of a magnitude: compa~
rablc to the bcnciits produccd by treatment for angina.

Numcrous methods are available to measure: utility. 1T0

 

Time Trails-oil Lost Utility“ (n = 43) 

 

Monocular Binocular Savers Dry Eye
Painfid Painful Asymptomatic Mild Mudflats Severe Requiring Current

Blindness Blindness Dry Eye Dry Eyes Dry Eye Dry Eye Surgery Dry Eye

Mean 0.24 0.52 0.l0 0.07 010 0.15 0.26 0.07
SD 0.22 0.29 0.16 0.0? 0.10 0.14 0.20 0.0?
Median 0.16 0.49 0.03 0.04 0.07 Ct l2 0.19 0.0%

Scale: 0 = No lost utility; l = utility loss equivalent to the difference bemoan perfect health and death.
*L-ist utility = (Utility of comorhiditics alone)»(Utility of ocular condition adjusted for corner-inclines).
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Table 4. Correlation of Unadjusted and Comorhidity’adiusted
Current Dry Eye Utility Scores With Other Health Measures 

Time Tradevoff in = 43-)

Unadjus.‘ Md Adjtuted

p P p l3

OSDl
Vision “~01 7 0.208 "0.14 0.377

Environmental triggers —0.l 2 0.44? 0.01 0.93l
Ocular symptoms M 0.31 0048* -0.21 0.186
Total -0.16 0.326 "0.053 0.632

SE36

Physical functioning 0.29 0.060 0.36 0018*
Role limitatiom’physical 0.30 0.05? 0.3.5 0024*
Bodily pain £3.33 new 0.32 0337*
General health 0.216 0.310 03.5 0.348
Vitality 0.l9 0.24.1 0.33 0033*
Social functioning 0.27 0.084 0.26 0.1.03
Roleremotional 0.32 0035* 0.24 0.125
Mental health 0.2? 0.086 019 0.241

Physical component summary 0.30 0.056 0.33. 0045“
Mental component summary 02.? 0.084 0.16 0.315

N‘El VPQZS
General health 0.12 0.453 0.25 (ll 12
General vision 0.16 0.32? 0.21 0. l 73
Ocular pain 0. 0.594 0.09 0.579
Near vision 0.24 0.l22 0.2"} 0.l27
Distance acuity 0.31 0.047“ 0.25 0.1 10
Social hmctionlng 0.1 '1 0.273 0.19 0.232
Mental health 0.18 0.255 0.1? 0291
Role difficulties 0.28 0.078 0.30 0.056

Dependency 0.19 0.234 0.15 0.350
Driving 0.25 0. H36 0.15 0.342
Color vision 0.22 0.166 0.28 0.070

Peripheral vision 0.02 0.922 0.24 0.130
NEI VF‘Q’ZS composite 0.33 0036* 0.32 0.03:”

*P S 0.05.
OSDl = Ocular Surface Dismal: index.
 

incorporates the quantity of life directly into the utility
measure, which some believe makes this a preferred mea-

sure“; however, others have argued that, because the years
given up are at the end of life, this could lead to an upward
bias.12 Perhaps the most important consideration is that
comparisons across medical conditions should be made only
using similar utility assessment methods and on similar
scales.

'l'l‘t) utilities had only modest correlations with the other
health status measures. This was expected. because Til)

requires patients to trade years of life, which depends in part
on one’s degree of risk aversion. The CSDI, NEI VFQ, and
sass require no such trade—offs and are not related to the

respondent’s risk tolerance, in general, unadjusted scores,
which did not incorporate comorbidity, correlated better

with the vision~related subscales, such as the ocular symp—
toms subscale of the OSDI and the distance acuity subscale
of the NEl VFQ, whereas comorbidity—adjusted utility
scores correlated better with global health status measures.

Although current dry eye utility significantly correlated with
Nlil VFQQS composite score, the NH VFQ-QS is not an

 

adequate replacement for the TTC assay, because it is not a
preference-based measure. Furthermore, the NE. VFQ—ZS
composite score is an unweighted average of the individual
components and is not as theoretically valid as the TR)
assay. Nonetheless, it is interesting to note that they corre-
late, underscoring how utility measures are important for
measuring the way patients value their health state.

Several observations support the validity of. our results.
First. our utilities for monocular and binocular blindness are

comparable with previously reported resultsg’23 Utilities for
dry eye were acceptably reliable on the basis of test—retest
intraclass correlations {the lowest reliability was seen for
patients’ selllassessment of their own condition, consistent

with the fluctuations that patients with dry eye have with
their symptoms). Moreover, the correlations of unadjusted
and coniorhidity~adiusted utility scores with other health
status measures were in the expected direction for each
health measure.

Although we specified “painful” blindness instead of
blindness in our scenarios (because dry eye has painful

symptoms), this did not result in any reduction in utility
scores as might have been expected. it might be that our

patients were more risloaverse compared with previously
reported populations, or perhaps the marginal dysutility of
“painful” in the presence of blindness was perceived as
insignificant. Notwithstanding this, our utilities for blind-
ness are strikingly similar to other reports.9’23

Some of our observations reflect the well~lrnown com—

plexity of utility assessment analysis and the multiple eti-
ologies of dry eye disease. For example, our rate of misor»
dered data was comparable to previous reports for utilities

by Til).7 Although a high failure rate has the potential to
bias the data, there were no significant predictors of failure
rate in our analysis. indicating impartiality. The failure rate

might have been lower had we used a selected patient group
rather than consecutive enrollment. Also, physician-patient
agreement on disease severity was weak, underscoring the
differences between patient and physician perceptions of
symptoms, and is consistent with the laclt of correlation
between dry eye symptoms and clinical signs.2

We did observe variability in dry eye utilities, as has
been reported with utility assessments for other diseases?
As a result, it should he cautioned that our utilities might not
apply to individual patients; however, from a societal pro-
spective, these estimates (and particularly their trends) seem
reasonable given the comparable results with previous re-
ports for blindness.9‘23

increasing severity of dry eye from the asymptomatic dry
eye to moderate dry eye range did not result in markedly
lower mean utilities. For example, ’l‘l‘O utilities were higher
for asymptomatic dry eye than for mild dry eye. However,

the mean 'l‘TO utilities declined as the severity of dry eye
increased across the entire spectrum of disease. consistent
with our expectations.

Finally, although some analysts recommend assessing
utilities from patients not affected with the medical condi—

tion of interest (to capture the societal perspectivex?“2 we
desired to maximize the relevance of responses and there-

fore deliberately chose- to sample patients with dry eye. This
population also permitted us to correlate patients’ utility

1437
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Medical Condition
Hzalth Suite of Subjects

Trrnrmcnt with warfarin Atrial fibrillation
Mild pmriasis l’soriasis
Mild dry cyc“ Dry eye
Asymptomatic dry eye" Dry cyc
Muriel-ate. dry eye“ Day eye
Moderate anginu‘“ Angina
Severe dry eye’“ Dry eye
Class lllflV angina” Angina
Disabling hip fracture. Hip fracture
Monocular painful blindness" Dry eye
Severe dry eye with raisotrhaphy" Dry eye
Moderate stinks: Atrial fibrillation

Binocular puini'ul blindness“ Dry eye
Complete blindness Cataract
AIDS HIV

Major stroke Atrial fibrillation

*Comorbidiry explicitly incorporated in utility.
*Calculated from data present-ed in both articles.

'l'alilc 5. Utility of Dry Eye Cbmpared with Other Health States  

Mean Utility Batu
Time Tradewoff Source

0.95 25
9.89 15

0.81 This study
0.?8 This study
0.78 This study
0.75? 7, 19
{2.72 This study
(Hi 19
€3.65 1 '1'

0.64 This study
0.62 This study
0.3? 25

0.35 This Study
0.33 23
0.221 26
0.1 l 23

 

assessments with other clinical and Vision-related quality-
of—lifc measures uniting naticnts with the discuss.

in summary, all seventies of dry cyc disease rcducsd

quality of lifc, with severe dry cyc resulting in lost utility
cnmnarahic to that rcportcd fur mndcratc to severe (class
illilV) angina. undcrscuriug the seriousness with which
patients with dry eye View their discuss. This substantial lost
utility rcprcscnta an opportunity for thcraocutic intervcu~

tions. and thesc results provide the basis for rigorous cust-
cffcctivcncss analyses for dry cyc discuss.
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Arrrruaes Towaee first” dive 

s Eight in ten dry eye sufferers (tee) agree that if ieft untreated, dry eye can iead to

more serious eye prohiems. Despite this widespread agreement, six in ten (81%)

say they don't treat their dry eye as reguiariy as they should.

e Three in four (74%) wish there was a more effective treatment for their dry eye, yet

hearty as many (69%) say they are satisfied with the treatment being used.

However, it shoutd he noted that aimost twice as many gtrgggiy agree that they wish

there was something more effective than are satisfied with the current treatment

(34% vs. 19%).

i~21:

‘t'>-;xx
3:
tAcs

a)
ita.a.i.i

a A majority of sufferers take their dry eye prohiem seriousiy as oniy one in three

(35%) agree "dry eyes are no big dear".

e Fewer than four in ten (36%) feei their dry eye grohiern might be a symptom of

another heaith prohtem.
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You can never be tee eerefui

when it comes to eye heeith.

it ieft untreated, dry eye
can teed to more serieus

eye probiems.

i wish there was something
more effective to treat

my dry eye.

i am satisfied with the dry

eye treatment i am using.

Dry eyes ere en inevitabie

pert et aging.

t don"t treat my dry eye

as reguierty as i sheuid.

i am werried my dry eye

is e symptom of enether

heeith prebtem.

Dry eyes are no big deei.

(n=501)
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ATHTUDED ‘FDWARD DRY EYE
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%
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§emewttet Semewi‘iet
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file 2002 Gazing: Study :0wa Eye saferers
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iaaearaaaa air—“A Traraures ta Baaan Puaaaaea fiaarsreu 

e A doctor's resemmehaatian (85%) is the attribute mast iikeiy to he rated very
irnpertant in the brand purchase decisien at eye eintment or get. Majorities aise

assign very impertant ratings ta a predust that is tang—tasting (73%) er fastwacting
(86%).

e Substantiaiiy smaiier propertiens rate as very impartant the brand reputation (45%)
or price (31%).

tieere at Gintrnentifiei

Very Semewhat Net Very hiet at Ati flen’t
impertent impertant irnpertant imper‘tant Knew Tetat

“it; % % it; % %

Physician recommended 85 5 1 5 4 “EGG

Long-tasting “2'3 14 2 2 Q tut)

Fast-acting 56 t7 4 2 “i ‘i 195

Brand reputation 40 23 ‘32 1Q 15 169

Price 31 23 32 ‘i 13 tee

07:47“)

* Sample size too small for reliable statistical anaiysis.
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1. INTRODUCTION

Dry eye symptoms arise from a series of etiologies and are manifest in different pa-

tients with varying severity. The National Eye Institute/Industry Workshop on Clinical

Trials in Dry Eyes. under the chairmanship of Dr. Michael A. Lemp, defined specific sub—

types of dry eye in order to standardize clinical tests used in diagnosis and design of clini-
cal studies.1 The use of artificial tears is palliative at best, resulting in a reduction of

ocular surface eyelid shear forces and some symptomatic relief. Future research should fo-

cus on mechanistic endpoints. What causative factor(s) initiates the sequence of events re~

sulting in the clinical symptoms suffered by the patient?

This review emphasizes observations that the ocular surface (cornea, conjunctiva,

accessory lacrimal glands, and meibomian glands), the main lacrimal gland, and the inter-

connecting reflexive innervation compose a “functional unit" (Fig. 1) whose parts act to—

gether as a servomechanism and not in isolation. In the normal individual, when afferent
nerves of the ocular surface are stimulated, a reflex results in immediate blinking, with-

drawal of the head, and secretion of copious amounts of reflex tears from the main lacri—

mal gland. These tears contain proteins, mucin, and water. Similarly, in people who face

chronic ocular surface irritation due to environmental factors (contact lens, low humidity,

wind, etc.), there is chronic stimulation of the lacrimal gland resulting in secretion of “sup-

Lacrinml Gland, Tear Film. and Dry Eye Svndromes 2

edited by Sullivan et al., Plenum Press. New York. 1998 643
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LACRIMAL GLAND/ OCULAH SURFACE
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Figure l. The functional unit comprising the ocular surface. the main iacrimal gland. and the interconnecting in—nervattion.

portive" tears that can maintain and repair the ocular surface. In individuals suffering from
dry eye. however. chronic inflammation of the ocular surface as well as of the lacrimal

glands can be detected.

This “chronic” inflammation results in inflammatory cytokine secretion from the

main lacrimal gland as well as the ocular surface that may interrupt both afferent and ef—

ferent arcs of the reflex and therefore impair function. The result of this pathology is a

constant ocular surface irritation. which in its most severe form propagates a debilitating
disease progression resulting in an inability of the patient to function normally at home or
in the workplace.

The alterations in each component of the ocular surface/lacrimal gland reflex will be
described.

2. OCULAR SURFACE

The ocular surface is challenged by the shear force across its surface due to blink

ing,2 air currents, low humidity-induced desiccation, and foreign bodies (including contact
lenses). Additionally, the ocular surface is confronted with several types of bacteria as
well as viruses. The ocular surface in normal individuals remains intact and is able to re-

pair the damage produced by these constant insults. Pflugfelder et all.3 have shown. that di-

agnostic dyes. rose bengal and fluorescein, do not stain normal conjunctiva or cornea.
Nelson et al.,‘ using impression cytology, however have indicated that some transient ab—
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normalities can be found in clinically normal conjunctiva of people living in challenging
environments. Patients with Sjogren‘s syndrome, who demonstrate a severe lack of aque-
ous tears, stain abundantly in the exposure zone.‘ In normal individuals, minor traumas,
such as those already described. are rapidly healed and pose no chronic threat to the ocular

surface. This is possibly due to the presence of a trophic surface environment consisting of
a normal, non-inflammatory tear film. The tears in the normal individual may vary in
quantity. It appears that a chronic alteration in nerve stimulation of the lacrimal gland in a
dry eye individual results in inflammation and lymphocytic infiltration of the lacrimal

glands. This results in secretion of diminished and altered tears that contain inflammatory
cytokines. resulting in an abnormal ocular surface epithelium. The conjunctiva] and cor»
neal epithelia have also been demonstrated to be competent to secrete lL—la. TNF—a. IL-

6, and IL—8.5 The question then becomes, what conditions result in the inability of the
ocular surface and the lacrimal glands to respond normally to chronic environmental chal-
lenges? Although this has not been resolved, several studies have indicated that a dramatic

loss in systemic androgens found in a major target population, the peri» and post-meno-

pausal female, results in a loss of support for lacrimal secretory function and production of
an anti—inflammatory environment."‘7

3. CONJUNCTIVA

The conjunctiva covers the entire ocular surface outside of the cornea. Its surface is

composed of a stratified mucus-secreting epithelium and a population of goblet cells also
responsible for the mucus secretion. Mucus is one of the main defense mechanisms against

various microtrauma. Shear forces applied during blinking (]2~—15/min) can cause signifi-

cant trauma to the non-lubricated ocular surface.2 If superficial trauma is induced by plac-
ing a Schirmer test strip or impression cytology membrane on the conjunctiva] surface. the

eye will stain with rose benga]. ]n the normal eye, staining will no longer be observed af-

ter 24 h, indicating that a reparative process actively restores the normal surface barrier.

Pflugfelder et a]. (personal communications) have developed a model of conjunctiva] re-

sponses to microtrauma in the rabbit using nitrocellulose membranes to remove the super—

ficia] two cell layers. Then healing and cellular wound healing behavior are followed. An

increase in epithelial proliferation was detected within 1 h and remained elevated for 3

days. Abnormal patterns of expression of various cell markers were detected for 1 week. A

marker for basal epithelial cells, cytokeratin 14, was expressed throughout the entire epi-

thelium,a and the number of cells staining for the presence of conjunctiva] mucin was re»

duced.9 Increases in the concentrations of mRNA for inflammatory cytokines such as
TNF-a, lLl-a. and lL—S were also detected within conjunctiva] epithelial cells at the site

of the microtrauma.” This phenomenon is important in part because of the conjunctiva]

squamous metaplasia seen in moderate to severe dry eye as well as in Sjogren’s syndrome.

This response is seen as chronic wound healing due to the constant motion of the upper

eyelid shear forces generated during blinking. Cytokine synthesis is then initiated in the

traumatized corneal and conjunctival epithelium, as well as cytokines present in the lacri~

ma] secretions, in an individual with an unsupported ocular surface (Fig. 1). In Sjogren‘s

syndrome patients. T-cell infiltration of the conjunctiva has been found in both the epithe-
lium and stroma.”'” Increased levels of lL-lot, TNF—o, lL-é, lL-8, and IL-10 have been

found in the conjunctiva] epithelium of these patients when compared to control.“3 These

patients, for the most part. also demonstrated expression of immune activation markers

HLA-DR and ICAM-1.5 The immunomodulatory drug cyclosporine,13 as well as steroids,
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have been found to reduce ocular surface rose bengal staining. Additionally, studies in the
dry eye dog model have demonstrated that cyclosporine A eliminates both the conjuncti-
val and lacrimal gland lymphocytic infiltrates. ‘

Alterations in the conjunctiva, such as those mentioned, occur as increased tear film

abnormalities in people with keratoconjunctivitis sicca (KCS). A chronic inflammatory
environment on the ocular surface results in pathologic alterations ofthe conjunctiva] epi—
thelium known as squamous metaplasia.” A decrease in tear fluid secretion has been cor-

related with an increase in conjunctival rose bengal staining.“ Patients with Sjogren’s
syndrome, who are unable to tear even in response to stimulation of the nasal mucosa,”
have very severe ocular surface irritation. Patients with a decrease in lacrimation also have

a decrease in various proteins such as lactoferrin and lysozyme.mg Several other proteins,
secreted in tears, that may be trophic to the ocular surface as well as providing an anti-in-
flammatory environment. are also being investigated.m7 It is reasonable to assume that in
situations where these proteins are diminished. a pathogenic environment will exist in the
ocular surface.

In many types of dry eye. in particular those associated with systemic signs of
autoimmune disease, the lacrimal gland becomes infiltrated with lymphocytes. These in-
flammatory cells adversely affect the function of the lacrimal gland. resulting in altered
tear composition and compromise of the ocular surface. The initial glandular dysfunction.
however. is most probably caused by a “disconnect” at the neural/glandular interface in
the perivascular region. Interruption of the neural signal at this juncture is probably part of
the same mechanism that initiates the migration and proliferation of lymphocytes in the
lacrimal gland and conjunctiva.

4-. OCULAR SURFACE INNERVATION

The ocular surface is exquisitely innervated. with the cornea having a density of free
nerve endings approximately 60X that of tooth pulp. Corneal sensation is very acute and is
centrally processed and interpreted solely as pain. The conjunctiva does not transmit as

acute sensations as does the cornea and is known to feel itch as well as some temperature
discrimination. It is well known that corneal stimulation results in a rapid reflex including
immediate blinking, profuse reflex tearing, and withdrawal of the head. The neural path-
way for this reflex as well as normal tearing have been partially elucidated (Fig. 2). Sen-
sory (afferent) traffic from the cornea and conjunctiva travels down the ophthalmic branch
(1) of the trigeminal nerve (V) through the trigeminal ganglion into the spinal trigeminal
nucleus located in the brainstem. The initial synapse occurs in this nucleus. and neurons

then travel up to the midbrain (pons), or the preganglionic sympathetic neurons in the spi-
nal cord and then the superior cervical ganglion, located in the paravertebral sympathetic
chain. Efferent fibers from the pans extend, via the facial (VII) nerve, to the pterygopalat-
ine ganglion located adjacent to the orbit, where they again synapse and then send fibers
to the lacrimal gland where they influence the secretomotor function (modulation of water

and protein transport). Sympathetic fibers from the superior cervical ganglion also enter
the lacrimal gland. Schafer et al.” have indicated that parasympathetic neural transmission
can be inhibited by cytokines. Therefore, the pro-inflammatory cytokines such as are

found in the lacrimal and salivary gland biopsies of patients with Sjogren‘s syndrome may
inhibit neural stimulation of these target tissues.

It is important to note that the control of accessory lacrimal glandular secretion as
well as conjunctival goblet cell secretion is only now being investigated. Work by Seiffert
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Figure 2. Afferent and efferent paths of lacrimal gland innervation for stimulation of tear flow.

et al.,20 has demonstrated that the accessory glands are innervated, and Dam et al..2| have

also shown that the conjunctiva] goblet cells are innervated and respond to the presence of
vasoactive intestinal peptide (VIP).

5. LACRIMAL GLAND

The lacrimal glands sit at the other end of the neural reflex. The main lacrimal gland

resides just superior and temporal to the ocular globe. The accessory glands of Wolfring

and Krause reside with the superior bulbar conjunctiva and the upper lid respectively. Al-
though the etiology of dry eye is believed to be multifactorial and can be related to defi-

ciencies in any of the three layers of the tear film. the major cause in Sjogren‘s syndrome

has been reported to be a deficiency in aqueous tear production from the main and acces-

sory lacrimal glands.L7 As in the salivary glands of patients with Sjogren’s syndrome, as
well as the conjunctiva in dogs with KCS.M the lacrimal glands of patients with immune—
related dry eye have been found to be progressively infiltrated with lymphocytes. Immu-

nohistochemical studies have demonstrated that these infiltrates consist primarily of CD4+

T cells and B cells}:23 Classically, this type of lymphocytic accumulation in the intersti-
tium of the lacrimal or salivary gland is thought to result in immune-associated destruction

of the epithelial cells in the target tissues, reduce aqueous tear secretion, and subsequently

cause dry eye. The possible mechanisms are currently under investigation and discussion.

The accumulated evidence indicates that the epithelial cells in the lacrimal and salivary
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tissues have the potential to be antigen-presenting cells. In vitro, the lacrimal acinar cells

have shown the ability to express MHC 11 following carbachol induction.24 In vivo, acinar

cells in the salivary gland of patients and the lacrimal gland of MRL/lpr mouse model of
Sjogren’s syndrome strongly express class II antigens.””° Additionally, a recent study
using PCR-single-strand conformation polymorphism (SSCP) showed that some infiltrat—

ing '1' cells in both lacrimal and salivary glands of Sjogren’s patients recognize the shared
epitopes on autoantigens. suggesting the importance of restricted epitopes of common

autoantigens in the initiation of Sjogren’s syndrome.” Therefore, it is reasonable to pro-
pose that the epithelial cells in inflamed lacrimal or salivary tissues are able to present
autoantigens to the cell surface receptors such as T cell antigen receptors. The activated T

cells can then secrete inflammatory cytokines such as IL-lB, lL-Z. lFN-y, and TNF-a.
which may contribute to a continued local autoimmune stimulation and result in infiltra-

tion and proliferation of migrating T-cells within the glands, which. left unchecked, would

result in glandular destruction.»30 Additionally. these pro-inflammatory cytokines can in-
hibit neural transmission of parasympathetic pathways and subsequently suppress neural
stimulation of the lacrimal gland.”

It has become clear that lacrimal gland function is significantly influenced by sex
hormonesf”32 Among these actions discovered during the past decade. androgen has been
found to exert essential and specific effects on maintaining the normal glandular function

as well as suppressing the inflammation in the lacrimal gland of normal and autoimmune

animal models.”"” This unique capacity of androgens is initiated through its specific
binding to receptors in the acinar nuclei of the lacrimal gland and. in turn. lead to an al—

tered expression of various cytokines and prom-oncogenes in these lacrimal gland epi-
thelial cells.” The immmunosuppressive activity of androgens in lacrimal gland during
Sjogren's syndrome is proposed to be attributed to its ability to induce the accumulation of

antiuinflam'natory cytokir‘es sucl‘ as TGF—B." 3" Given the critical role that androgen plays
in many aspects of lacrimal gland, from anatomy to molecular modulation, it has been hy-
pothesized that a decrease in androgen level below a certain threshold may result in lacri-
mal atrophy.6 Apoptosis in the plasma cells of the lacrimal gland interstitium was detected

4 h following withdrawal ofandrogen in ovariectomized rabbits with atrophic and necrotic

changes in the acinar cells occurring over the ensuing several days.37 The resulting apopn
totic fragments are also suggested to be a source of potential autoantigens and could be

subsequently presented either by interstitial antigen~presenting cells or acinar cells to CD4

cell antigen receptors to initiate the autoimmune response. Our recent study in KCS dogs
indicated that apoptosis plays an important role in dry eye pathogenesis. The data suggest
that both the elevated epithelial cell apoptosis and the suppressed lymphocytic apoptosis
in the lacrimal and conjunctival tissues of KCS dogs may be involved in the dry eye
mechanisms.“

6. SUMMARY

It is our belief that the pathology of dry eye occurs when systemic androgen levels

fall below the threshold necessary for support of secretory function and generation of an

anti-inflammatory environment (Fig. 3). When this occurs, both the lacrimal gland and the

ocular surface become irritated and inflamed, and they secrete cytokines that interfere

with the normal neural connections that drive the tearing reflex. This leaves the lacrimal

gland in an isolated condition, perhaps exacerbating atrophic alterations of the glandular
tissue. These changes allow for antigen preSentation at the surface of the lacrimal acinar
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Figure 3. Proposed model of etiology and pathogenesis of dry eye. included are etiologic factors (background.

649

in-

itiator) and the sequence of events resulting in alterations of the ocular surface. Possible therapeutic interventions
(cyclosporine. androgens) are indicated.

cells and increase lymphocytic infiltration of the gland. A similar series of events may

occurring on the ocular surface.

From this hypothesis we conclude:

be

I. The ocular surface. lacrimal gland, and interconnecting innervation act as an in~

tegrated servo-mechanism.
2. Once the lacrimal gland loses its androgen support. it is subject to immune/ neu-

rain mediated dysfunction.
3. The ocular surface is an appropriate target for dry eye therapeutics.
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The approval of cyclosporin emulsion for treatment of the inflam—

matory component of dry eye by the US Food and Drug Administration
in December 2002 represents a major paradigm shift in the treatment of
dry eye and in our understanding of its pathogenesis. There is mounting
evidence from basic and clinical research demonstrating that inflamma—
tion is both a cause and consequence of dry eye. Certain inflammatory
mediators, such as interleukin 1 have been found to cause lacrimal

dysfunction though functional paralysis of the secretory epithelia,1
whereas others (eg, interferon—y and tumor necrosis factor-0t)

may interfere with normal differentiation and promote apoptosis of
lacrimal gland and ocular surface epithelial cells.2'

Topical cyclosporine emulsion has been found to have a salutary
effect on ocular irritation symptoms, tear production, and ocular surface
epithelial disease in patients with keratoconjunctivitis sicca.4 Several
mechanisms of action of cyclosporine emulsion have been identified,

including inhibition of epithelial apoptosis and cytokine production
by the activated T lymphocytes that infiltrate the conjunctiva in
keratoconjunctivitis sicca.5’6 T~cell infiltration of the conjunctiva
has been found to be a feature of Sjogren and non-Sjogren syndrome
keratoconjunctivitis sicca.7 These T cells seem to be chemoattracted
by the stressed ocular surface epithelia and once in place produce
factors such as IFN—y that push differentiation of the ocular surface

epithelium toward a poorly wettable skinlike pattern. These findings
suggest that keratoconjunctivitis sicca is similar to psoriasis and inflam-
matory bowel disease, conditions where T cells have been identified to

play a key role in the epithelial pathology.” The improved
understanding of the pathogenesis of keratoconjunctivitis sicca, particu—
larly the role of T cells in this process, helps to explain the observed
clinical efficacy of topical cyclosporine emulsion for treatment of this
condition.
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How does cyclosporine emulsion fit into the armamentarium for

treatment of keratoconjunctivitis sicca? An international task force held

at the Wilmer Eye Institute in December 2003 proposed a treatment
algorithm for treatment of dry eye based on scientific evidence and
clinical experience.10 This group categorized dry eye into 4 severity
levels based on irritation symptoms, clinical signs, and diagnostic tests.
Patients with level 1 severity complain of mild episodic irritation
symptoms, may have an unstable tear film, mild conjunctival dye
staining and no corneal epithelial disease. In level 2, patients now
experience chronic irritation symptoms and show evidence ofperipheral
corneal epithelial disease. In level 3, the central cornea is involved and

patients may develop filamentary keratitis and level 4 is blinding dry eye,
such as severe Sjogren syndrome or Stevens—johnson syndrome where
the cornea may opacify or ulcerate. Therapy of level 1 disease consisted
of artificial tears, elimination of offending environmental factors, or
systemic medications increasing oral intake of omega-3 fatty acids. The
addition of cyclosporine emulsion to these other therapies was recom—
mended for treatment of level 2 and worse disease where the chronic

nature of the disease and ocular surface epithelial changes indicates an
inflammatory component. There was consensus among the group that
ocular surface inflammation should be controlled before temporary or
permanent punctual occlusion.

The improved understanding of the role of inflammation in the

pathogenesis of dry eye raises the issue of whether cyclosporine therapy
should be initiated prophylactically in patients who are at high risk for
developing level 2 severity or worse disease, such as patients
with Stevens—Johnson syndrome, systemic autoimmune conditions

(eg, rheumatoid arthritis and systemic lupus erythematosis) or early
signs of graft—versus—host disease after allogenic bone marrow trans-
plant.11 Early intervention may minimize the risks of developing
debilitating irritation and blinding complications such as permanent
goblet cell loss, stem cell deficiency, or corneal ulceration that can
develop in these diseases. Additional evidence will be required to
address this issue.
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woman with mfid ta madame dry eye. 'Ehe
ediied round table fellows; the panelists
Weff-Mid use efsome producm

flamenfeflé: In a myopic patient with ac»
five mining efthe conjunctiva and comma
and M61 mild :0 made dry eye. W1:
is the best refractive pracednre? Many
ephthaimalogisss would say PRK, and
when wank! say no treatment, a!» would
be expected. but than? are adéifionafi 0pm
finals»

   
e

56:19:58.; A. Ram Kenneth 33, 302mm

 

Deugfigs A. Kaasev, M13: it" the patient is
43 years 0E6, it is hand to put in a phakic
HOL PM, in my experience causes less
dry eye than LASER but cenaixfly maxi-
mizing the tear 52m and treating with ail
appmpriate medicatiom and heat :0 the
Eds; is the most important thing :0 do be-
fore getting Wed ii: any direction.

Domenfififl: How mime!!! is it to have
mixesi madmfism ciisease that is, both;

meibamian gland dysfunction (MGM
and age-anus deficiency, and MW would
yam snaffle?

Mama 3. McDmaEdg MD, mes:
Michael Lamp pubfiéhed a paper pmviug
that 86% of the patients with dry“ eye have
mncomimnt MED.

Bennett-kid: 39 this is the rule. En the

past, we treated me at the 43:23:25. We need
to think about mating both of $1256 635-
eeses to maximize results. Leafs start by
whims; emu: aqueousvdeiieient dry eye.
What would be yam starting point in:
managmg this patient?

'E‘eeeflng museum defieieney
Henry B. m MI}: i we;qu start with
nan‘gmerved amfidafi tears and topical
cydosperine, Wick is someflmes undea
wed in patients Mk}: maid 4:? eye dis—
ease. {t is impemm in any type efehmnic
canker swface disease, espedafiy due in
aqueeus (Efficiency; :23 begin auspice} cyeiea
spon‘zm

Denmfefid: W313i ifthe patient «Sm not
want: to: wait 3 to 6 monfixs 6535' cycioepa'
nine to Mt fax}! stride?

Perky: ’{hen we 33:0 have nutritional sugg-
plementg. Fish oil, especiafly mega-3, is
heipfuh and we can we resuits in as Hide
as 2 weeks.

Dameafeitfi I like nutfitimai sapph-
memx as wail in we practice. we use sec;
and-generation amegafi fish eiis I’m which
the mama's} trig§yceride prede signifi'
cant}? greater DEM and EPA abserption
than fixsfi-generatien fish 0335 that have
been cemented with aicoimfi to an ethy!
aster farm. I befieve brands we}: as Ner—
dic Namrai in stores and PEN in demons”

offices, which B; what 3 use, prmride much
better remit;

 

in addiiinn, we have been adding topi—
cal oonimsteroids such as iofieprednoi
when we inmate therapy. Combinatian
immunomodzflafian dues great werk to
352 fixese patients commit-fie, and it re—
duces burning and stinging.

Mmemfid; Some experts have recon»
mended a my: cf tepim! siemids first and
than starting Rmeafiis (cyciceporitie aphr-
thafimie emuleien 060596, Afler‘gan). i 543:?
patients on both simultanwusly, Eaageiy
beam when paiimis have stemids first,
they never want is; start ccha-sperine.
'Ehey d0 anything they m to stay on the
topical steroids, which d0 two things:
They him: or mmfiy eiiminate the fling.
ing that often accompanies the ififiuctim
ofcydogperine thean and they give im-
mediate: symptumafiie rcliefl 50 patients
have real belief that yam wagesced mgix
men is working. And in 4 m 6 web, yes:
cm tum this perssm fmm a subopfimefi
candidate fin-r i2§er surgery Exam 2 9323323;
good candidate.

Domenfeld: That is the key here. Yes:
need Se evaluate these patients, and if
they respeni they become good cama-
dates Em” LASIK or WW. if they dz: not
respxmdm Khan you are pmbahiy beet off
doing nothing. There is a new Siemid 131%
will be coming m»: that! think is guing {o
be excifixig far this type efcase. and that is
30mph:de gel. which Wm be evaflzbie in
me fire: quarter (£2033. 1 think that wiifi
gymtide even more ocular surfaca CQVCX“
age and Mixer some: time.

Perry: in our «suffice, when we mm 2033i»
can: cycimporine, we aways: ram a Row—
dose wreéwsteméd. Several mamas have

shown the effimy of increasing the suc-
cess oftopicafi cydespofine with iowudose
Reminded, and ii has been Shawn by two
usher grasps fine; the wammitant use of
saemixfis is beneficial, not smiy in the initial
treatment, but aim in a30ng the success
of the iong~£erm {me of topicai vzydaspmrim.

Ram When you are gaing to start cyde»
sparklew paiients need is knew that they
are gazing to be midfig this metiicafien far
4 w 6 monfi'ha They need ta wmmami-
meta meflmttheyarewfliiagwtakeis
that mud; I $150 start {apical sterei i
need commitment for 4 ta 6' mam}: 93E
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l need to know that they understand the
disease.

McDonnld: With loteprednol embonste
starting at the same time as cynzlosporine.
lprescribetourthnesaday for2woelts,
twice a clay for 3 weeks, and then the pa-
tient is off the loteprednol while the cyclo-
sporlne common.

Donnentehi: The: is the Asclepins Panel
recommendation.

Kenneth E. Kenyon, MD: 1 continue to
believe that it is hnportant to definitively
diagnose aqueousndeficieru dry eye by
determining if the patient. in fact. has
aqueous deficiency Back in the day, we
performed basic secretion Schirtner tests
with topical anesthetic. Three decades
later. I continue to use this some test to

screen for aqueous deficiency The no—
tion that a patient with a basic secretion
Sehlrrner score of perhaps It) mm in 5
minutes has an aqueous—deficient dry eye
and therefore deserves Restesls andior

punctum occlusion is simply incorrect. In
such a case, other medmiisms of ocular

surface disease such as MGR), exposure
or decreased corneal sensation, must be

investigated.
iamsm‘eweallhaveourdiii’ering

news, but i will say that it is important to
be clear when you are doing a predator
vision correction workup to have space
on your diagnostic forms for both lids
and tar fiznctions. lt will keep you out
of trouble. it will keep yon out of ma.-
practéce suits. I am certainly concurrent
with everything else that has been. offered
about various medical and phannaceuti‘
cal therapies, but a Schlrmer test tells nu: a
heck ofa lot and then allows me to decide

whether to go down the route of plugs or
even puuctum automation. which after
the inflnnrnuztory mmponeut oi the sur-
face is under control, is a time-honored

valid therapy

Bunnenfeid: Funeral plugs work fairly
well in nqueousnleficient dry eye. ‘r’on
want to stabilize the ocular surface first.

lf you want to malte a patient unhappy;
in my experience. put a punctal plug in
someone with significant Mill). These
patients are just miserable. Snv when do
you start punrtal plugs in these patients?

Kenyon: l have become cognizant of the
notion that you do not want to create an
ocular surface cesspool. us it seem by to-
tally denying all aqueous and. hence. other
tenor: waste outflow. But after you get the
surface in good anti—inflammatory status.
then it is time to intervene with puncturn
occlusion, whether by a homemade “quick
and dirty” Sruun length of 5-9 chronuc
suture or with more extended duration
intracanalicular inserts such as Oasis or

senu~penuaneut silicone plugs. These are
all variations on the theme. But first it is

anti‘inflamruatory and then it is punctal

occlusion. ifyou. in fact, have a true argue
our—deficient component.

Antlvlnfiuntmotortos tn glaucoma
Borinenield; Do you find that
flammatory therapy: notablycyclosporlne,
plays a role in glaucoma management?

thert E. Noeclrer, MI), MBA: Without a

doubt. When you look at the demograph
ic information, these are two diseases with

parallel comorhidr’ties. in the general pop-
ulation. a rough statistic for ocular surface
disease in age-matched controls is around
15% vs around 56% in the glaucoma pop—
ulation. ’lhe argument is that glaucoma
therapy tends to malts people worse.

Donnenfeld: A lot ofglaucoma Specialists
resist the idea of early surgery, but for the
corneal specialist, often the best thing to
do is to get the patient of the glaucoma
drops. Often, I will recommend some»
thing simple, like laser traheculectomy
or selective laser mheculoplasnr in pha-
kic patients or an iSteot (Glaulros) if the
patient is having alarm: surgery to get a
patient ofl’ofn glaucoma medication.

bloat-er: Certainly Slil‘ and laser inter—
ventions are easier to do. And now we

have miaoinvashe glaucoma surgeries,
which are lowering the bar in terms oinot
rousing significant morbidity commonly
associated with glaucoma surgery.

The other point is that it is an amazing
time in glamoma medical therapy he-
ceuse there are so many options to avoid
the common preservative we tell: about:
bemllroniurn chloride (BAX). Hill is not

possible from a formulary standpoint
to eliminate BAX, then every new for—
mulation has be and less BAR than the

formulation had 5 or to years ago. You
out have people on a preservative-tree
prostaglandin or a nonth alternative
preservative prostaglandln. You can have
them on preservative~free doreolanride
timolol. You an have them on preser—
vativei’ree timolol alone. You can have

alternatively preserved hrimonidine. So
you could do a whole treaunent regimen
without ever having to worry about the
preservative ell'ect. Active ingredients
certainly and pH also play a role, hut the
preservative is the conunon denonuna-
tor.

flonneni'eld: As a eorneal specialist, ifyou
can get patients otfofthesedrops for a life-
time, the quality of life and the improved
vision are signlfirgant.

Meihornlon meehenisrn

Donueni'eld: Because we are talking
short a mixed mechanism of ocular sur—

face disease. let’s move on to the manage-
ment of Men What would he your first
line of therapy for managing someone
with MGD?

Governor}: continues on page :2
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hopuisrlty of Sehlrmer test eroding

refractive surgery Sehinner rest.

correction.

event financialdisclosures

Sehlrrner test still relevant

l

i With the emphasis on optimizing

Cooler surface optimization should be considered an integral
part and package of current tiny refrattlve surgery in order to
deliver the optimal visual out-tome, meet our patients’ high
expectations, and convert them to satisfieri customers. in this
endeavor there are various venues to pursue with regard to pre-
retractlve surgery detection of dry eyes. and one agoold test ls
the Schirrner test. Since its entry into this arena. Schirmer test
rapidly gained popularity among ellniclans, primarily sirlven by the
fact that it is readily available. is relatively inexpensive, is easy to perform, and lacks
clinically notieeahle side effects. However, like everything else in life, its sustained
popularity as an aqueous tear deficiency test has been slowly eroding. as reflected
by one of the ASCRS surveys that reported 70% otrhe surgeons are not using pre—

Tuunanen TH. TorvoTM.) (SummerRefract Surg. 19%; 22:792-705.
Van Eli'de GP. Arrh Ophthalmol. 3969:8210.

proop dry eye, other is the value ot

the hehirrnor test in portleulor hotoro

eondueting retroetive surgery?

 
‘ Thoma‘slo n

So why is there a change of heart toward Schirmer test? It ls multifactorial, and
some of the reasons may be attributed to the fact that the results can be quite
variable. hosed on the Schirmer test. one report showed that 37% of asymptomatic
subjects would he misdiagnosed as dry eye patients. A more recent study showed
that subcllnleel tear deficiency indicated by low Schirrner test values did not
influence PRK outcomes tn patients matched by age anti magnitude of refractive

it is important to listen to patient symptoms of dry eye, look for clinical
biomleroscoplc signs of dry eyes even in those asymptomatic individuals, and
consloer incorporating some otthe newer. technology-driven dry eye tests that may
be suitable in your refractive surgery practice.

ThomasJohn, ME), 15 on GSN Cameo/anew! Disease Soars: Member. Doctorow-John has no re!-

Sry eye continues to be a slgniheant problem and a cause otdlssatlsfartlon
after laser surgery.There are a lot of reasons why these patients might have dry
eyes, but the key reason is preop dry eye disease. So when we
are thinking about laser, we should be thinking about preoo
diagnosis of dry eye disease. in a study that asked physicians
what they do to evaluate patients before refractive surgery,
as expected nearly 199% of physicians said they perform
corneal topography, but only 39% of the physleians performed
Sehlrmer’s. We may argue that Schirmefs isn‘t the best dry eye
test: nonetheless it is luterestlng to see that the physicians were
not thinking about that. That's a take-home message. Let‘s thlnk

 
Penny Assert

Excerpted from Asbell PA, (Sedans N, Lee K4. ’The Gaels! Surface and its impact
on LASlK and FRK" presented at OSN New York, Nov. tors, 2:012.

 about it before the laser, not afterward,1, Mb, ESSA, FMS, is (EN Contact Lenses moon Editor: Disclosure: 35de receives :2-
search funding tram, is on the speakers bureau foror consults for the following: NIH, Tanisha!Martin
SmartFund, Neon, Allergen, Alon, Search + bomb , Merck, inspire. Clinical Research Consultants.

Johnson andJohnson. Pfizer, Semen. Research to Preventfiilndness and Vistaan Piranha. O 3

s.......M.«.(;..uy“s(4(ss«(ass,«ar(«.«fiaflufiflfiafia.17.
 

Arm1-r-‘(r-‘vrr-‘rrrt-‘rr-‘r

4



0395

 

Coermminwdfmm page It

Pmlhefirstthuigishesuzeotthediag~
nods. as Dr. Kenyon said. i like to digress
the glands to get a for the consis—
tency and where we are in tenns of the
MGD in that particular patient. Heat is es—

to melt the this to get them flowing.
and it is important that we remember that
in this particular dime the dlsange from
long—chain fatty acids to free fatty acids
with the inflammation lads to suponiii—
cetion or a soap formation. The problem

surgery.”
~ EREC D. WNHEflFELE M9 

is that there is too much detergent in the
mhrtificlaltmrsmndoslottohelp,
and topical cyclosporine. topical steroids
and nutritional supplements are also help-
ful. Lid hypothermia is martial Oral
doxycycline dianges the equilibrium con-
stant from free fatty acids hack to long-
chain fiatty acids and helps decrmse the in-
flammation, as does topical azithnoniycin.
Pulsed light therapy also helps in taunts of
heating. but there have been some dine
tersthatoccurredwhen tlielriswasfrled

by mistake.

Domenfeld: l have heroine a big believer
in nutritional supplements. What do you
reconnnend to your patients who have
MGD?

Richard M. Awdeh, Ml): The increased

importance of nutritional supplements
lscleanbothiousasasocietyandtous
in clinic and with our patients. Iwill rec>
onunend that patients go on a vitamin
therapy or Theme (Alcorn) type of
nutritional supplement, but addition
ally i ask patients to review their diet for
rich foods -- chocolates, cheeses, wines,
codeine, nuts m and i will aslc them to

modify their diet.
For these patients, i do not like putting

them on on oral systemic therapy unless
wogetrothatpoint, andifwednthen
we will put them on oral dorycycline ltit‘i
nigtwo tirnesperdeyforetewweelcsand
then witch to liltimgduily. Weaslcthem
to take it with a snack and avoid sun expo-
sure and ambient sun.

We have had success with topical
anthromycin, uguin doing a staged up~
proach. starting a low-dose steroid and
then tapering the steroid down as the
azithrornycin has time to worlc

With topiml cyclosporine. there are in-
stances when patients are not comfortable
with it. We have a compounding pharma-
q: that creates the topical cyclosporlne in
different concentrations and in diliereut

yehiclfi, including a corn oil. for instance.
We sometimes notice a good response in

patients who were previously intolerant.

Kenyon: bhli of my hlepharitis and mei—
hornitis patients do well simply with a
warm compress for 5 minutes and eryth‘
romycin. "flint is traditionol. Anodrer 25%
widiaoyhintofrnsamwillbeltnoclred
otfwith iowdose doxchline or niinocy»
dine, which can go on benigdy for years.
So all this is good snail, including LipiFlow
('l‘earScience), but their: is still a lot out
there in the traditional unnamentariurn.

"We hove taken a new approach ofevaluating patients
for ocular surface disease hetero considering any type of

Humour expression
Bonnent‘eld: Consider the case of a

55—year-old patient with a long history of
tired eyes, no medications, no corneal or
conjunctth staining, drinks heavily, 2+
Mail), shortened tear breakup time who
is treated with hot compresses, nutrition
and Lipiillow. Forlents who have man
ginally compensated ocular surfaces re-
spond by blinking more often, and when
they blink more otten, they develop tired
eyes. He had the dierapy, the tired eyes
got better. and the blinking reduced.

Kmynn: l have no proprietary intemt
here. but one ot'my practice powders. luck
Vi Grelner. MD, has been doing suidies
for TearScience. so i have watched devel-

opments with interest i believe LipiElow
works. but it is pricey.

Having said that, Steiner has done
follow-up studies on some ofhis patients
for more than 2 years, and this single
12-minute pulsed hurt therapy does in
deed unblock the glands. Whether it is by
the nlbiective surreys such as the Golder
Surface Disease inch and the Standard

Patient Evaluation of Eye Dryness. or all
the objective measures, lipiFlow therapy
doesseemtohaveapronuctedefi‘easo
despite the self-pay “sticker shock” disad-
vantage. you can at least ream patients
thntthoywlllhenefitt'oratlastayearor
perhaps longer.

hicflonnlrh When we do hot compresses
at home, most ofdiet heat is uddred away
bydielidsnixflurenwhichurehighhwas-
elder: So little ofthe externallyapplied heat
gets all the way back to where we want it
to -- the meihotnian goods. But with the
Lipildow system, the heat is applied from
the tarsal plate conjunctival side ofthe lid,
so that the altered inclining becomes liq~
trolled; then gentle pulsations start and the
altered ineibum is extruded. it is a mud:

moreefi‘ecfivewayuiapplyheahundtou
mud: higher ternperatme —- diouél still
to a controlled and comlhrinhle degree 0»
than patients could ever get at home.

ttuuuuu immune W E 2M9!!!“ W, 12953 ISimila-wruraphthszimntngy

tours and optimizing the surieee
for surgery
{innuende Consider the same patient
who is going to have LASEK or PE who
had mixed mechanism ocular surface
diseaseuudisnowbeuer. let‘stnllcabout

what an be done surgically
Literature now shows that making

thin planar flaps gives better remitu. Beth
el and side cuts provide better adhwion.
Flaps can be smaller. In the old days. we
were melting 95—min flaps for myopes.
in a patient with a small pupil, you can
go down to 8.1- or soon flaps. You have
half the surfice area: half the corneal

neweserecun'lhere arealotofwaysfor
surgin modification. 1 do not think per—
sonally that there is now a big difierence
between PRK and small-flap LASER with
advanced techniques. in the old days
when we made lSii—urn flaps there was a
big diiference but now i think PRK and
LndlK are both reasonable techniques
for managing these patients.

Awdehzlngroe'lhelteyistogetthepa—
tient to baseline before surgery and to
make sum that their symptoms have im—
proved. Maire sure that your objective
is such that the patient is also true to the
Schirnier‘s test and staining ofthe cornea.

Donnenfeldz Dr. McDonald. you wrote
one of the definitive artides on using cy-
ciosporine in these patients» How long do
you continue cyclosporine after LASIK.
and does it reallyafiect the visual mults?

McDonald: You There are now at least

five papers in the peenreviewed literature
documenting that whether you are old or
young, male or female. and dry or not.
you will have a better postdASlK
cad outcome with a preop runwin ofcycloa
sporine and using it for at least 3 months
afierwnrd. One of those papers is ours,
using cyclosporine in extremely dry eye .
patients. who are considered very high-
risk LASER; candidates. it made a big dif—
ference in the percentage of patients who
achieved 20M) uncorrected vision and in

the percentage that needed an alliance"
meat. both in favor of the cyclosporine
treated group.

finyonz Based on your work, 1 use
Restasis for at least a month preop in any
patient with u Schirmer test value of1m
than 5 nun basic secretion. l can con

tinue it for up to 3 months postop. l alv
ways do LASlK in these patients because
ithinl'. that their ocuhu surface is less

compromised from the beginning, so the
neurotrophic component of creating a
LASER flap is Ear offset by the need for the
epithelium to regeucruto in a potentially
drier environment. lfyou do everything
that we hove described here to optimize
the ocular surfince first, then you will not
get into trouble later with ocular sur-
face difficulties. whether due to a single

mechanism or a combined mechanism.

Bouncnt‘eld Ed Marielle just published a
paper in GPWGW, in which man:
was done in one eye and PRK in the other
eye, and patient hailing was evaluated.
'lherewesnodiitezenceindryeyebe-
tween thetwo goups, ondthe healiugwus
better in the LASIEC group because (lithe
problems ofepithelial remodeling.

Reterenees:
Byron Vi, at oi. Cornea. zclzziGESGJOWI
Kflfibfil 323m? onset
Steiner N. Clio Experiment Ophthalmul.
20l2;do§:30.1 l 111ml2033.
Gretnef N. CuriEye Res. 20121dol1103ifl9/02713
68326ll.63i72l.
temp MA, et at. Cornea. 20!2:dol:iu.1097i
lCGfibGlBeSldnSMSa.
Muralsami V, et at. Ophthalmology.
2o:mlziosoiwnpnnszm2.06.1333.
Salli: GM. et al. J Cataract Refract Surg.
ZfiGéfiohinilléfljfislfiOSJflflfi.
Sheppard it). or at. I ow! Phorrnaml liter.
2%! idiom0.1{BBQ/kpémfiiwfii

Richard meme. 3183. can be reached at East
com Palmer institute, eon NW 37th fits Miami,
F1. 3336; 305—243-2020: email: tantalum-no
synyaieedu or nchardowdehdgmeiicom.
Eric :3. Mnenteid, E53. can be reached at
Gphrhalmie Consultants of Long island. 2090
North Viller Ave. Rockvllie Centre. NY i570:
315~766—25‘i9; fax: 516-766-3714; email: Elic-
donnenfieldmmeiim
Bough: it. Entree, hid, can he reached at San-
sum Santa Sahara Medical Foundation Clinic.
29 W. Manama St, Santa Barbara. CA 93101;
809681-8930; email: katsev®eal.com.
mmnmnnnmnmmnmnm
Health Vision Center, St State Road, Sartrnouth,
MA OHM; someones; fax: 598-i392-770l;
entail: kenrkenyonocscom.
Marguerite Q. Would. MD, runs. an be
reached at Ophthalmic Consultants of Long is-
iondeemdhoadLynbmokNYnSdSfito-
7662519; email: margeerttemedmddaolrm
Stetson .3. Monster, no, nun. can he reached
at Gphttmnilc Consultants of Connecticut. 2'5
Kings Highway Email, Fairfield. CT 05824; 203-
Wfax: 293-33M598; email: noeckenid
gmaiimm.
item 3). Perry, no. can be reached at antithet-
mic Consultants of Long island, mo N. Village
Ave. Suite 362. Rockvilte Centre, NY 1 i570; Sto-
76625194 fax: awesome; email: hankcor-
monsokom.
Bisdnsures: Awdeh is a consultant for ribbon
Medical antics. Sausch + Lamb. Cilia and Esta
Mammals, and has ownership interest
In Cilia. Donnenfeld is a consultant for Abbott
Medical Optics, AmFocur. Allergen. Alcoa Laho-
ratories. Muesys, Bausch e Lamb, Better Vision
Network, CRST, Elena, Glendon, tampon. Lei—25x.
Merck, Norway, Odyssey, Pfizer. PEN. (213'. Sar-
caxie. Tearinb. TLC Laser Centers. Truiflsion and
Wavelec. and hasmin lnnarest in leaped.
Kaiser is a consuitont for Abbott Medical Gptics.
Baruch + Lamb and Esta. Is on the speakers bi?
man tor Alcoa laboratories and Allergen, and
has ownership totem?! in TruVision. Kenyon has
no relevant financial disclosures McQonald is
a comment for Abbott Medical Doors. Also-n
laboratories. Allergen. Buosch + Lomh. m5
Laboratories. 30F; Esta Phameoeuticals, DCuSQFT.
Teadnl) rod Toucan. and has out-herring interest
in Ace Vision Group and MoFocus. Noecker is a
consultant for Alcott Laboratorifi, Allergen, Endo
(looks. tun-rents and Senior Mennonites, is on
the speakers bureau for Alton iahoratofia, A}
iergsn. l6? inc, lumenls. Merck and mantel, and
does connected research hr (strokes. Lumenis
and Mord; Pen-y has no relevant financial discio~
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Article Date: 9/1/2013

Focus on Dry Eye

Restesis: to years after launch

The drug has found a strong niche in dry eye therapy.

By Jerry Helener, Senior Editor

Launched by Allergen in the United States in April 2003, Restasis (cyclospon‘ne ophthalmic emulsion 0.05%) had the
advantage of being the first —— and still the only —— FDA-approved prescription drug for chronic dry eye disease. For people
who had spent years trying to cope with their disease, primarily with oceans of artificial tears, just two drops of Restasis
each day was designed to attack the underlying inflammatory characteristic of the disease and allow patients to producemore natural tears.

$ales continue strong growth

Now, a decade after it was introduced, Restasis can be deemed a success. Ophthalmologists interviewed for this article say
it has earned a significant place in their overall treatment plan for combating dry eye disease. Patients worldwide have now
accounted for 16 million prescriptions for the drug, translating to a compounded 40% annual sales growth, according to
Allergen. In 2004, its first full year of US sales, Restasls totaled $98 million in revenues. This year, Allergen expats
Restasls to record between $870 and $900 million in worldwide sales, making it the company’s pest—selling ophthalmic
drug by far.

In the latest reported quarter, the second quarter 2013, Restasis was still growing sales by double-digits (10.5%), even
though the drug has been in the marketplace for a decade. What’s more, Restasis has been blessed with an ongoing
marketing campaign featuring a series of television ads that focus on the endorsement of cornea specialist Alison Tendler,
MD, of Vance Thompson Vision in Sioux Falls, SD.

Given that Restasis has made a considerable impact on the treatment of dry eye disease over the past 10 years, what
have ophthalmologists who treat dry eye learned about the drug during this time that allows them to use it more
effectively? This article will focus on the experiences of three corneal specialists who have successfully integrated Restasis
into their arsenal of dry eye treatments, two of whom actually use Restasis themselves.
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A scene from one of a series of Restasis televlslon ads featuring spokesperson Allson Tendler, MD.

THE LEARNING CURVE

Restasis needs time to work

Stephen Pflugfelder, MD, of the Cullen Eye Institute at Baylor College of Medicine in Houston, has extensive experience
with Restasis, having sewed as an investigator in the drug’s pivotal phase 3 trial. He believes Restasis came along at just
the right time. “In terms of treating dry eye and ocular surface disease, prior to the introduction of Restasis, artificial tears
just weren’t cutting it because inflammation is a big part of the disease," he says. “Restasis has helped us to treat theinflammation.”

Dr. Pflugfelder says he went through a learning curve in the use of Restasis that has helped him to be more accurate in
selecting patients for whom the drug is most effective. “Fimt, it’s very important for both doctors and patients to recognize
that it takes a while for Restasis to begin to work,” he notes. “It could be four to six weeks and it could even be longer, but
I have found that the drug's effectiveness gets better with time. It is so safe that you can use it indefinitely, which is a
major advantage.”

Dr. Pflugfelder says patients who produce low tear volume at baseline tend to do better on Restasis than patients who
produce more of their own tears. He has also conducted in-house research that points to patients with low goblet cells as
good responders to Restasis therapy. “Restasis appears to have the ability to repair goblet cells,” he notes.

 
 
 

 

 5 on is the sin rest ro‘EHB‘FHSREFy‘;‘EBEH‘RTEFQEH‘Efisill'a'iéél"Eu
§Restasis is set to expire in May 2014, generic drug manufacturers are saliva '

attered these days. As the basic patent for 5
at the chance to get into the marketplace

  
 

0398



0399

:e‘

version of what is now close
“fiat-«tugn '“ xx;tt-.\ct;“v;fit“;<<<“{4“<<;“4.;;;“.;;;. ' c. x. . 7.7.7. ..7. .7.....7.7.7.7.« \‘n“4‘\\“«(\«{{“4{‘\‘in\(§§\QQs\\§\{Q~~~\-§Q\'CQ{\\§§{\{{{§\\\\§\\\~C§§§v§\‘\\\§{{“‘£“§C§‘§‘§‘§‘\‘§£“‘§{3{§§‘§§C‘ssss‘,’ . .71. . ..

to ‘a ‘s‘i‘rbillion—a-year drug.\

A generic version of Restasis may be close at hand if recent FDA draft guidance becomes a reality. In June, the federal
_§agency proposed that human trials of generic Restasis may not be necessary if laboratory testing can demonstrate the
7§chemical equivalence of the drugs. With that standard for approval, the timetable for a generic version could be pushed
§ahead by years. That fact was not lost on Allergan stockholders as the price of Allergan shares tumbled 12% the day after
@the FDA draft guidance was announced.

I§A|lergan has already begun the fight to ensure that human trials are conducted for any generic version of Restasis. In a
j§statement issued following the FDA announcement, Allergan said it believes the FDA’s proposed testing method “cannot
7§predict clinical safety and efficacy, and thus cannot be used to establish bioequivalence."

 

 igAllergan said it will provide feedback to the FDA during the 60-day comment period. The company asserts it is weighing all
'fioptions in an effort to prove the FDA’s proposal, if carried out, would not be in the best interests of consumers.

{Two factors could work in Allergan’s favor to forestall competition. First, the Restasis manufacturing process is highly ‘
f§complex and could delay a potential competitor’s ability to make the drug. Second, an improved, next—generation Restasis
.jfiwould provide a competitive advantage and more years of patent protection for the improved product. Allergan is also now
;“conducting a phase 2 clinical trial for a next-generation dry eye therapy called Restasis X. The company would not ‘

rn ent on a possible timetable for approval of the next—generation product.    

Short-course steroids can help

Because Restasis takes a while to begin to work, Dr. Pfiugfelder often starts his dry eye patients with a short course of
topical steroids, which lasts about a month. “The topical steroid does two things,” he says. “It provides earlier relief for the
patient and it mitigates the burning or stinging sensation that many patients feel when they begin Restasis.”

TREATMENT PLANS AND TIPS

Dr. Pflugfelder’s treatment plan

The cornea specialists interviewed for this article agree that Restasis must be part of an overall treatment plan. It is not a
panacea that can stand on its own. “No single drug can work for all patients," says Dr. Pflugfelder. “An overall treatment
plan for dry eye disease could include one or more of the following: supplements such as fish oil, the antibiotic anti-
inflammatory doxycycline, punctal plugs and the antibiotic AzaSite (azithromycin, InSite Vision, Alameda. Calif.).”

About 80% of the patients to whom he prescribes the drug do well on it, Dr. Pflugfelder says. “I have patients who have
gone from debilitating dry eye to functioning very well. Another benefit is that these patients can decrease the use of
artificial tears.”

The doctor is also a patient

Christopher Starr, MD, FACS, of New York-Presbyterian Hospital, Weill Cornell Medical Center in New York, was just
completing his fellowship training when Restasis was launched in the United States a decade ago. “I have had the benefit
of being able to prescribe Restasis for my entire career,” he notes. “I consider it the foundation of my dry eye treatment
plan.”

Dr. Starr also has dry eyes and uses the drug himself with good effect. “I keep it in my medicine cabinet, right near my
toothbrush, because that way I’m sure to use it," he laughs.

Unlike Dr. Pflugfelder, who recommends patients refrigerate Restasis to reduce any stinging sensation from instilling the
drug, Dr. Starr has never found the need to refrigerate it himself because he feels the drop is comfortable upon instillation.
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Dr. Starr's treatment plan

“I liked Restasis from the beginning and I have increased my prescribing of it over the years as I've gained more
experience and witnessed its impressive results," says Dr. Starr. The definition of dry eye disease has changed as
knowledge of the disease continues to grow, he notes. “The most recent definition of dry eye disease from the Dry Eye
WorkShop (DEWS) report notes hyperosmolarity and inflammation as key pathophysiologic factors, which supports the use
of anti—inflammatory medication such as Restasis.” ‘

Dr. Starr agrees that treating dry eye disease requires an overall treatment plan tailored to each patient because dry eye
is a multi-factorial disease. “I start most patients with early moderate and higher disease severity on Restasis because
those patients are more likely to have significant ocular surface inflammation," he says. “A short course of the topical
steroid Lotemax (lotoprednol, Bausch + Lomb, Tampa) with Restasis can be used to jump start the reduction of
inflammation and help ease the mild burning associated with the initiation of Restasis.”

Treating hyperosmolarity

Dr. Starr prescribes Restasis for most patients with significant hyperosmolarity as diagnosed by the TearLab device
(TearLab Corporation, San Diego). Other elements of his dry eye treatment regimen can include AzaSite, which he finds
helpful in treating anterior and posterior blepharitis off—label, omega-3 fatty acid supplementation, an emphasis on lid
hygiene, warm compresses and lid massage, adjunctive use of artificial tears for symptom control and punctal plugs,
among other treatments.

“We consider a decrease in the use of artificial tears a metric of success in treating this disease,” Dr. Starr says. “A
significant reduction in artificial tear use was seen in the pivotal clinical trials for Restasis.”

Dr. Starr finds that educating patients in the proper use of Restasis is one of the primary keys to success with the drug.
“First, patients must understand that Restasis is not an artificial tear and should not be used ‘as needed,” he says. “They
should use one drop in the morning and one drop in the evening, no more and no less. They should expect some mild
burning or stinging at first but a short-course of topical steroid and time will lessen this.”

Dr. Starr says that some patients need as much as three to six months to obtain the full benefits of Restasis. This needs to
be explained up front to maintain patient compliance through this initial period.

Dr. Yeu’s treatment plan

Elizabeth Yeu, MD, of Virginia Eye Consultants in Norfolk, is another cornea specialist who both prescribes Restasis and
uses it for her own dry eye condition. “I truly believe in the product for early~to~moderate dry eye,” she says. “It does not
work that well in the more severe case, stages three and four."

Dr. Yeu postpones using Restasis in patients who already have a burning sensation in their eyes. “First, we want to calm
the eye down with a topical steroid before starting Restasis,” she says. “If they have a foreign—body sensation or blurred
vision but no burning we can start Restasis right away.”

“Dr. Yeu says she postpones using Restasis In patients who already have a burning sensation In their eyes”

Episcleritis and lid inflammation
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Dr. Yeu also likes to use Restasis for episcleritis, characterized by redness and inflammation. “With dry eye, you must
customize the treatment for each patient,” she says. “Younger patients tend to have more symptoms and few signs. For
them, Restasis can be very helpful along with omega-35. Older patients can be just the opposite, with strong signs and few
symptoms. They don’t seem to have the discomfort we see in younger patients. That could be because they have been on
a number of medications and their senses have become a bit dulled over the years. But they do very well with Restasis,
especially if they have a good tear film."

Dr. Yeu also treats inflamed lids as she wants to stop lid inflammation from spilling over onto and affecting the ocular
surface. “I find that about 80% of my dry eye patients do very well on Restasis and just about all patients get some level
of relief," she observes. “Patients who come off Restasis, for whatever reason, almost always get worse. Though they may
not have seen improvement from the Restasis when they were using it, it was at least keeping the disease from getting
worse. Restasis itself can only do so much, especially with patients who are dealing with other health factors that limit the
effectiveness of the Restasis." OM
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Article Date: 11/1/2010

Dry Eye Drug Development: When Will the Floodgates
Open?

New therapies have the potential to turn the prescription market from
a trickle to a deluge.

By René Luthe, Senior Associate Editor

Clinicians waiting for a new prescription drug for their long-suffering dry eye patients are
going to have to wait a little longer. While many drug makers are on the case, their
offerings will not be an option in the near future. Allergan's Restasis remains the only game
in town in the way of prescription remedies. "The regulatory approval process for dry eye
drugs is a nightmare," concedes EyeGate Pharma's president and chief executive officer,
Stephen From.

What gives? Miami's William B. Trattler, MD, allows that part of the problem may be the FDA
setting the bar too high. Yet the main problem, he believes, is dry eye's own peculiar
nature. “Dry eye can be caused by aqueous deficiency or it can be due to poor tear film
quality related to Meibomian gland dysfunction," Dr. Trattler notes. "Or, it can be a

combination of these two forms of dry eye. Importantly, inflammation is present in both
conditions."

However, not all the news is discouraging: Some drugs are inching closer to approval and
researchers continue to gain valuable insights into the disease. Here's a snapshot of
prescription dry eye remedies on the horizon.

More Obstacles Than Most

The combination of factors at work in dry eye disease is widely held to be the main reason

for the lack of progress on the new-drug front. "The disease itself is highly variable," says
Simon Chandler, PhD, director of clinical research at Ista Pharmaceuticals.

Eddy Anglade, MD, chief medical officer at Lux Biosciences, agrees. “There isn't a very good
correlation between signs and symptoms," he says, "so trying to find that group of patients

who have disease that will respond in a way that is convincing from a regulatory standpoint
is challenging, given that the current regulatory approval standard is to demonstrate
significance in a sign and in a symptom."

It has been so difficult to achieve, Mr. From points out, that no company has succeeded in
getting a New Drug Application (NDA) filing approved. Where many drugs run aground, he

says, is in trying to transition from phase 2 clinical trials to phase 3. "Most people worry
about translating from animal models into humans," Mr. From explains. "In dry eye, we

worry about phase 2 data translating into phase 3 -— can somebody repeat a study a second
time?“

Other experts familiar with FDA clinical trials and dry eye disease concur. Dry eye's

variability means that when it is time for sponsors to scale their phase 2 trials to phase 3,
the drug‘s efficacy may be harder to demonstrate. The disease's multifactorial nature also

contributes to the difficulty in navigating the approval process. For each different cause,
there is at least one way to potentially treat it. Matching the drug to the right kind of patient
is crucial (see "Clinical Trial Pearls," below).
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Part of the problem might reside with the regulatory process itself. The process for

clearance of a new drug is complex and as the knowledge base concerning dry eye disease
expands, the scientific basis for drug testing changes. According to Michael A. Lemp, MD,

clinical professor at Georgetown and George Washington universities, "it was anticipated
that the FDA would issue new guidelines for clinical trials in dry eye disease several years
ago, but these have not been made public. The delay may rest with senior management
within the Agency."

The result is that there is no "one-stop shopping" source where would-be sponsors can learn
the guidelines for clinical trial endpoints. Instead, sponsors must go to the FDA and make a
proposal as to how they would perform a clinical trial; the FDA reviews the proposal and

informs the sponsor if it is acceptable, or which portions are acceptable or unacceptable.

"While the FDA is quite open to these inquires and willing to listen to novel ap proaches,
many times companies new to this field feel as if they are guessing what the FDA wants,"

Dr. Lemp explains. "They wonder if the FDA has changed what is acceptable since the last
time they heard. It's like trying to read the tea leaves."

Chugging Along

Despite the regulatory hurdles, some dry eye drugs are making slow but steady progress
toward beleaguered physicians and their patients. Most are anti-inflammatories, so their

approval would fulfill a wish of Dr. Trattler's. "I use pulses of topical steroids frequently for
dry eye patients, and if there were additional anti—inflammatory drugs that could work in
this area, that would be very helpful for patients, since dry eye is an inflammatory
condition.“

0 EGP—437. The closest drug to the goal is EyeGate's EGP—437. Currently in a phase 3

efficacy study, it's a dexamethasonederived corticosteroid solution delivered to the eye via
an iontophoretic drug delivery system that enables the drug to overcome the problem of low
bioavailability that limits other topical agents. "You have to try to bypass natural barriers

that are in place: the tear film and cornea," Mr. From says. "It's very difficult to get a large
quantity of drug into the front of the eye, or any drug to the posterior pole of the eye for

retinal diseases." Iontophoresis also allows EGP-437 to bypass the method physicians have
had to resort to deliver large quantities of drug into the eye: needles.

The doughnut-shaped applicator holds a sponge saturated with drug; the applicator is

placed on the sclera after a topical anesthetic is applied to prevent the patient's blinking. An
electrode at the base of the applicator is connected to a small, handheld generator that

supplies a charge. A negatively charged drug in the foam portion gets a negative charge to
the electrode, thus using the principle of electrorepulsion to push the drug at a high velocity
into the eye.

The process, Mr. From says, requires only a couple of minutes. "Depending on how high the
current is, or how long we leave this on the eye, will dictate how much drug goes into the
eye and how deep it penetrates into the eye."

EGP—437 is a small molecule. In its recently-completed phase 2 study, it was able to treat

multiple signs and symptoms of dry eye, rather than just one in each category, Mr. From
says, “So we actually had the lucky advantage of being able to choose the best sign and the
best symptom for our phase 3 trial." Even better, he says, was its onset of action, which

begins within hours. "If you're a Sjogren's patient and you have severe dry eye, you are in a
lot of discomfort and pain" and at risk for scarring, Mr. From explains. Such patients would
welcome a therapy with rapid onset of action. "No other drug that I'm aware of works as
quickly as our drug is working," he says.

Although data from EyeGate's 83-patient phase 2 trial are not yet available, the company
did say that staining decreased in both fluorescein and lissamine green dyes, that
conjunctival redness was reduced and that tear film breakup time increased.

As for dosage, the drug would be administered in a physician's office, probably on a
quarterly basis, according to Mr. From, depending on severity. The company has begun
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enrolling patients for the phase 3 clinical trial of approximately 180 planned. Mr. From

anticipates that the trial should be completed during the first quarter of 2011, with top-line
data available at the end of that period.

He describes EyeGate's approach as acute therapy for a chronic problem. "We are able to
put so much drug in so quickly to the tissues of the eye that we're knocking down the

inflammatory cascade very rapidly. The drug doesn't stay in the eye very long, but the
pharmacological effect lasts for a long time."

o CF101. Can-Fite BioPharma Ltd. recently opened an Investigational New Drug application
(IND) with the FDA for a phase 3 study of its lead drug, CF101, for treatment of moderate
to severe dry eye disease. Dr. Pnina Flshman, Can-Fite's CEO, says that CF101 exerts an

anti-inflammatory effect and also an immunomodulatory one. The study will be initiated in
few months.

An earlier phase 2 study, in which CF101 was taken orally as a monotherapy for 12 weeks,
showed a statistically significant benefit in the clearing of fluorescein staining in the nasal,
temporal, pupillary and inferior cornea, the company reports. CF101 also was found to be
safe and well tolerated in the Phase 2. Further, the study showed a decrease in intraocular

pressure in patients with dry eye, findings that have prompted Can—Fite to initiate a phase 2
clinical study for the drug's treatment of glaucoma.

The randomized, double-masked phase 3 trial will compare two oral doses of CF101 to
placebo. Approximately 240 patients will be enrolled at multiple centers, to be treated for 24

weeks. The clinical endpoints are improvement of corneal fluorescein staining, tear
production and dry eye symptom score.

0 Low-dose bromfenac. Ista Pharmaceuticals' phase 2 trial of low-dose bromfenac

(Remura) demonstrated improvement in both a key sign (lissamine green staining) and in
symptoms (as measured by the Ocular Surface Disease Index) of dry eye in 38 patients
over a six—week period. Further, patients treated with low-dose bromfenac maintained the

improvement in signs and symptoms for 10 days after discontinuing treatment. The

company is currently in the process of initiating the efficacy portion of the phase 3 program,
which will entail two studies with a total of approximately 1,000 patients followed over a six-

week period, according to Dr. Chandler. The safety portion of the phase 3 trial is tentatively
scheduled to begin later this year and will comprise a six—month and a 12—month trial, with
a total of approximately 4,000 patients.

Dr. Chandler notes that low-dose bromfenac could address the impact of inflammation on
the ocular surface, a central feature of dry eye. "Controlling inflammation could both quiet
the symptoms — that is, irritation, dryness, gritty, sandy feeling, bUrning in some cases —
and improve the signs, such as staining, of ocular surface disease," he explains. The
approach yields a dual benefit, Dr. Chandler contends, because of bromfenac's efficacy in

dealing with pain as well as its ability to interrupt the inflammatory cycle, thereby allowing
the ocular surface to heal. “There are very few medications that truly address the

inflammatory cascade that is central to the disease while improving patient comfort," he
says.

Although the inflammatory etiology of dry eye remains theoretical, Dr. Chandler says it does
explain the results seen in the phase 2 open—label trial. Dr. Chandler contends that low-dose

bromfenac has an onset of action that is "much faster" than the approximately eight weeks

required for topical cyclosporine. In studies completed to date, he says, the drug produced a
response rate that hovers around 70%.

Regarding safety, Dr. Chandler points out that higher—dose bromfenac studied in more than

1,600 patients did not result in any serious corneal adverse events; ocular adverse events
observed in these studies resolved with no sequelae. From the perspective of global clinical

experience with bromfenac, in about 19 million ophthalmic uses of the currently marketed
higher concentration, there have been 22 serious corneal adverse events reported overall.

Not all were considered drug related, Dr. Chandler points out, and most were in subjects
who had undergone cataract surgery. "Lowering the concentration of bromfenac as we have

done could further reduce the likelihood of severe corneal adverse events," he says. As part
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of its commitment to patient safety, Ista has incorporated frequent monitoring of the cornea
into the protocols for the large safety trials being planned.

«- SAR 1118. Sarcode Corp. says that the phase 2 results for SAR—118, a topical small-

molecule lymphocyte function—associated antigen-1 antagonist, showed clear improvements
in signs and symptoms of dry eye at 12 weeks. The trial was a randomized, multisite,

doublemasked study involving 230 subjects. Various dose levels (0.1, 1.0 and 5.0%) were

compared to placebo, with subjects receiving the drops BID for 12 weeks. The primary
objective measure was inferior corneal staining; major secondary measures were 0501

symptom score and tear production by Schirmer test. The company will present full details
of the phase 2 study in spring 2011. Sarcode is currently preparing for a phase 3 trial to
begin in mid-2011.

o Mapracorat. Bausch + Lomb is addressing the issue of tear hyperosmolarity in dry eye
disease, which research suggests is a mechanism involved in ocular surface inflammation,

with its selective glucocorticoid receptor agonist (mapracorat), currently in phase 2 trials. In
vitro studies suggest mapracorat inhibits hyperosmolar—induced cytokine release and

mitogenactivated protein kinase pathways in human corneal epithelial cells. Development of
the compound continues to progress as a novel product with a new mechanism of action for
the treatment of dry eye, according to B+L.

A study in the September 2010 issue of Molecular Vision showed it to have comparable
activity to dexamethasone in combating inflammation. The investigators evaluated
mapracorat's anti—inflammatory effects in an in vitro osmotic stress model that induced
hyperosmolar conditions in cultured human corneal cells. The model stimulated the release

of pro—inflammatory cytokines interleukin—6, interleukin—8 and monocyte chemotactic
protein-1, and also altered the phosphorylation state of p38 and c—Jun N-terminal kinase
(JNK), and the transcriptional activity of NFkappaB and AP—1. The researchers found that

the incubation of cells with mapracorat inhibited hyperosmolarinduced cytokine release with
potency comparable to the dexamethasone control group. Additionally, increased

phosphorylation of p38 and JNK caused by hyperosmolarity was inhibited by mapracorat,
and the compound caused a significant decrease in the hyperosmolar-induced rise in
NFkappaB and AP-1 transcriptional activity.

0 RX-10045. One of a class of medicines called resolvins, RX—10045 is a small-molecule

lipid mediator that Resolvyx Pharmaceuticals says activates the body's own mechanisms for

shutting off inflammation. It is administered as a topical eye drop. Resolvyx completed a
phase 2 trial last year for chronic dry eye. In the randomized, placebo—controlled, 232-

patient trial, RX—10045 produced dose-dependent, statistically significant improvement on

the primary endpoints for both the signs and symptoms of dry eye, and was generally
shown to be safe and well tolerated, the company says.

The phase 2 study examined three doses of RX-10045 and used a controlled adverse

environment (CAE) simulator to measure corneal staining in a stressful drying environment,

as well as daily patient diaries using a standard visual analog scale to assess symptom
improvement over the course of the 28—day study. The drug produced a significant

dosedependent improvement from baseline in symptoms recorded in daily patient diaries. It

also reduced staining of the central cornea by 75% (P<0.00001) versus placebo, the
difference approaching statistical significance (P=0.11). Additionally, the drug showed a

significant improvement in CAE-induced staining in the inferior cornea and in the composite
of central and inferior cornea, which also approached statistical significance over placebo
(P=0.09).

Resolvyx says the phase 3 trial should begin by the end of the year.

0 AzaSite. Currently there is no prescription product indicated for blepharitis, a void Inspire

Pharmaceuticals would like to fill with AzaSite (azithromycin). The drug is already approved
as a treatment for bacterial conjunctivitis, but it did not meet statistically significant

endpoints in two phase 2 trials for anterior blepharitis last spring. Though a four—week trial
did demonstrate improvement in measured signs and symptoms compared to placebo,

statistical significance was not achieved for the primary endpoint of mean lid margin
hyperemia.
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On the secondary endpoints, however, Inspire president and chief executive officer Adrian

Adams reports seeing some statistical significance in the areas of signs and symptoms. In
the two—week trial, there were no statistically significant improvements for AzaSite

compared to vehicle; this included the primary endpoint of clearing of lid debris.

The company says it will use the data obtained from these studies to continue to develop
trial parameters using AzaSite as a treatment for both anterior and posterior blepharitis,
and expects to refine the trial design through the end of this year. The refinement will
include study populations and "seeking improved mappability for assessing and measuring
signs and symptoms," says Mr. Adams. "With that, we are looking to utilize the
photographic reading centers to maximize the trial."

Inspire anticipates completing the additional phase 2 AzaSite clinical work in 2011. The

initiation of the phase 3 trial should begin sometime later next year.

0 LX—214. Lux Biosciences' dose-ascending phase 1 trial showed that LX-214, a novel

topical formulation of voclosporin, was well tolerated by healthy volunteers. There was no
difference in tolerability between the vehicle control and the concentrations of drug tested
(0.2% and 0.02%). In five subjects diagnosed with dry eye syndrome, the cohort "showed
some improvement in their signs (measured by Schirmer's tear test) and symptoms

(measured by the OSDI); most notably, the changes observed occurred in the relatively
brief timeframe of the study, two weeks compared to what has been reported previously
with cyclosporine emulsion," according to Dr. Anglade.

Voclosporin affects the immune response at the surface of the eye, he explains. "We think
by controlling the local inflam matory response, it will allow the tear-producing lacrimal
gland and the surface of the eye to heal and improve tear production.

LX—214 belongs to a class of agents known as calcineurin phosphatase inhibitors, developed
by the company into a nanomicellar formulation. "This renders LX214, a highly insoluble
compound, a solution as opposed to an emulsion," Dr. Anglade explains. He believes the
drug's solution formulation will help make it better tolerated than cyclosporine emulsion.

Another advantage, says Dr. Anglade, is voclosporin's higher concentration. "A limitation of

other forms of topical cyclosporine is that sufficiently high concentrations may not be
achieved locally. The ability to achieve high local concentrations may translate into
improved efficacy. We'll be able to assess that concept hopefully in the phase 3 when we do
a large dose-ranging study.“

Dr. Anglade adds that the company is planning a phase 2 proof-of-concept study for the
near future.

0 Restasis X. Allergan reports that it is currently testing a new variation of cyclosporine,
Restasis X, in phase 2 clinical trials. The company is not able to speculate on expected
timing for FDA approval.

In related news, in a study published in the August issue of the British Journal of

Ophthalmology, researchers evaluated the efficacy and safety of two concentrations (0.05%

and 0.1%) of cyclosporine A in aqueous solution compared to vehicle in treating the signs

and symptoms of moderate-tosevere dry eye patients.1 At Day 21, the 1% group showed
statistically significant improvement (p<0.05) in four symptoms and three ocular signs; the

0.05% showed statistically significant improvement in three symptoms and three signs; and
the vehicle-only group in two symptoms and two signs. According to the researchers, at Day
42, the 0.1% group performed demonstrated improvement in four symptoms, while the

0.05% group demonstrated improvement in one symptom and one sign.

Hope for The Future

Dr. Lemp’s vantage point as a participant in many FDA trials gives him reason to believe

that the regulatory situation for dry eye drugs will soon improve. "As we learn more about

the pathological processes at work in dry eye disease, new treatment strategies are
emerging and data to support new endpoints are being published," he notes.
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For one thing, in a meeting earlier this year, the FDA‘s Wiley Chambers, MD, expanded the
criteria for primary endpoints that the agency will accept, including studies that document a
correlation between signs and symptoms. Included in that slide was a list of inflammatory
cytokines in the tears and tear osmolarity. "That's new," says Dr. Lemp. "That's potentially
big-ll

Patient-reported outcomes are gaining favor with the FDA as well. The most common

vehicle for reporting patient symptoms has been the IOU-point scale OSDI. However,
showing the required 29-point improvement in symptoms has been onerous. It has required
sponsors to find patients who were highly symptomatic —— "Who at least start out with 50 to

60 points on the scale," Dr. Lemp says. "And that rules out 90% of the population with dry
eye."

New studies re—examining the relationships between subjective patient changes and levels
of disease severity, novel ways to assess patient-reported improvement and a better

understanding of the relationship between signs and symptoms in dry eye disease all have
the potential to open the door to less onerous but scientifically rigorous study designs, Dr.
Lemp notes. He believes that this augurs well for demonstration of clinical efficacy and the
appearance of an expanded therapeutic portfolio of drugs for the more effective
management of dry eye disease.

Perhaps the best reason to believe that the fortunes of prescription dry eye drugs will
improve? "Let's put it this way, to my knowledge, there are probably more than 30 drugs in
the pipeline," says Dr. Lemp. Many companies are investing in the dry eye market, and not
just “the usual suspects" such as Alcon, Allergan and B+L.

The fact that Restasis could generate an approximate half a billion dollars in revenue last

year despite its demonstrated effect in only about 15% of the patients studied (according to
the package label), indicates significant unmet medical need and a healthy bottom line for
those willing to invest.

With industry on board and the FDA willing to update its clinical trial criteria, the conditions
for victories seem to be increasingly in place. OM
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2010 Aug 1. [Epub ahead of print]

Clinical Trial Pearls

Ora, Inc. has been helping drug makers navigate clinical trials for 15 years, says George

Ousler, director of the company's dry eye department, so they have a lot of experience in
knowing what makes for a successful program. Here are his recommendations:

0 Identify proper inclusion/exclusion criteria. Because there are many different

causes of dry eye, and different medications that could potentially treat it, it is critical that
companies take the time to match the medication's mechanism of action to the
appropriate patient population.

0 Focus on both signs and symptoms. Related to proper inclusion criteria, it is

necessary to only include patients who show both signs and symptoms of dry eye. "It
sounds pretty straightforward, but there's actually a fair amount of lack of correlation
between the two," Mr. Ousler says.
0 Design well-controlled studies and standardize. Certain clinical models enable

better control for the endpoints of dry eye. Toward this end, Ora has developed the
Controlled Adverse Environment (CAE). By controlling environmental factors such as

humidity, temperature, air flow and visual tasking, "you can establish a screening tool to

identify the right patient, and an endpoint to demonstrate efficacy. If it's better controlled,
there's not so much background noise like traditional environmental studies,“ Mr. Ousler
explains. '
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Inspire shelves dry-eye drug, shifts focus with Allergan - Triangle Business Journal Page 1 of 2

From the Triangle Business Journal

:http:/ /www.bizjournals.com[triangle/stories]2010/08/23/daily31.htm|

Aug 25, 2010, 12:52pm EDT

Inspire shelves dry-eye drug, shifts

focus with Allergan

Jeff Drew

After a decade of development and disappointment, Inspire Pharmaceuticals finally has put

a stop to its efforts to win US. Food and Drug Administration approval of a dry eye drug
now called Prolacria.

The Durham company on Wednesday unveiled a modified collaboration agreement with

longtime partner Allergan (NYSE: AGN) that opens the way for Inspire to close the door on

Prolacria and move its focus to pink eye treatment AzaSite and the gg‘mggfivyjjgtggjgmjgjflg

Investors hailed the new agreement, pushing up Inspire shares by 3.88 percent, to $4.66, in

mid-day trading Wednesday.

Inspire twice saw its dry eye drug fail to outperform a placebo in the last stage of human

testing. The company tried changing the drug’s name and adjusted the end point of the

phase III clinical trial but gndfledugfifigilefiammflfi.

After studying the potential of moving fon/vard with Prolacria, Inspire and Allergan were

ready to move on. But the complicated nature of their drug development deal — which

involves another dry eye treatment, Restasis — left Inspire facing a significant and
immediate revenue hit.

Inspire (Nasdaq; ISPH) receives royalties from Allergan on sales of Restasis and received

payments from the Irish company for hitting development milestones on Prolacria. The

previous terms called for a 30 percent reduction in Inspire’s Restasis royalty rate of 7.5

percent if the company dropped the Prolacria program and didn’t begin contributing to the
marketing and promotion of Restasis.

The new terms keep Inspire’s Restasis royalty rate unchanged at 7.5 percent for 2010,

before reducing it by 3 percentage points in 2011, a further 0.25 percentage point in 2013,

and a final 0.50 percentage point in 2014. The rate will remain at 3.75 percent until 2020,
when the contract runs out.

Restasis generated $11.2 million in royalty revenue for Inspire during the second quarter,

which ended June 30. That was up from $8.9 million in the year-ago quarter.
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Inspire shelves dry—eye drug, shifts feces with Ailergen — Triangle Business Journal Page 2 of 2

Fer the quarter, Restasis accounted for more than 46 percent at Inspire’s total revenue of

$27.3 miiiidn and tdpped AzaSite, which produced revenue of $9.6 miiiidn.

“This agreement: provides ciarity en the revenue stream and respective respdnsibiiities of the

parties in our ophthaimic coiiaheratidn,” said Adrian Adams, president and (EEG of Inspire,

which has 246 empipyees.

Reporter e-maii: jdrew@hizjeurnais.com
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Electronic Patent Application Fee Transmittal

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN

TItle of Inventlon: COMPONENTS

_

Utility under 35 USC111(a) Filing Fees

Sub-Total in

USD($)
Description Fee Code Quantity

Basic Filing:

Miscellaneous-Filing:

Patent-Appeals-and-lnterference:

Post-Al|owance-and-Post-lssuance:

Extension-of—Time:
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Miscellaneous:

Total in USD (5) 
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Electronic Acknowledgement Receipt

“

—

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN

TItle of Invention: COMPONENTS

—
—

Payment information:

 
Submitted with Payment yes—

—
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

 



0418

Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

FHeLBfing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

1528084
17618CON6B_Response_NFOA

p e2d48flbcel89dlebd49123ded67bd15f97Oefca

Multipart Description/PDF files in .zip description

. . . . . 670153
AffIdaVIt-traversmg rejectns or objectns

ru|e132 17618CON6B-EthbIt-1.pdf 9f0680d3338730a2f5948al d4d3a9240a35 4'
41 dc

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

. . . . . 452127
AffIdaVIt-traversmg rejectns or objectns

ru|e132 17618CON6B-EthbIt-2.pdf 8a1cf2e2542e80e382d762890a5662ed064
707e4

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

. . . . . 269820
AffIdaVIt-traversmg rejectns or objectns

ru|e132 17618CON6B-EthbIt-3.pdf 09a59b27l 0f8e33da06a5a2492fa289df64e
ad6f

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:
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. . . . . 7072021
AffldaVIt-traversmg rejectns or objectns

rule 132 17618CON6B-EthbIt-4.pdf a484c71ea2154e6d21de90298360ce6040f
4b286

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Fee Worksheet (SBO6) fee-info.pdf
Slbdcl 3e066a0080669l dl 785d8bffbl d89

afOed

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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PTO/SB/06 (09-11)
Approved for use through 1/31/2014. OMB 0651-0032

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Appiicaiion or Dockei Number Fiiing Daie
Substitute for Form PTO—875 13/967,163 08/14/2013 III To be Mailed

ENTITY: IXI LARGE |:| SMALL |:| MICRO

APPLICATION AS FILED — PART I

(Column 2)

FOR NUMBER FILED NUMBER EXTRA

|:I BASIC FEE N/A N/A37CFR1.16a, b,or c

I] SEARCH FEE N/A N/A37CFR1.16k, i,or m

D EXAMINATION FEE
(37 CFR1.16( ), (p), or (q)) N/A N/A

TOTAL CLAIMS I
37 CFR1.16i man8 20:
INDEPENDENT CLAIMS
37 CFR 1.16 h

Z

Z

>< ea

Z

II

X 63
II

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16( ).

El MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16(j))

DAPPLICATION SIZE FEE
(37 CFR1.16(s))

* If the difference in column 1 is less than zero, enter “0" in column 2.

APPLICATION AS AMENDED — PART II

(Column 2) (Column 3)

CLAIMS HIGHEST

QEQASFLNING Egg/IaEESLY PRESENT EXTRA ADDITIONAL FEE ($)AMENDMENT PAID FOR

I:I Application Size Fee (37 CFR1.16(S))

>< ea (D O
H

_L

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

AMENDMENT
TOTAL ADD‘L FEE

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY PRESENT EXTRA ADDITIONAL FEE ($)AMENDMENT PAID FOR

Total (37 CFR * - H
_ Minus_

(37 CFR1.16(h))

El Application Size Fee (37 CFR1.16(S))

X 63

Minus X 63
II

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

AMENDMENT
TOTAL ADD‘L FEE

* If the entry in column 1 is less than the entry in column 2, write “0" in column 3. LI E
** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter “20". /MA RY EVANS/
*** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter
The “Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, Should be sent to the Chief Information Officer, US. Patent and Trademark Office, US.
Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/SB/25

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING
REJECTION OVER A PENDING "REFERENCE" APPLICATION

Title of Invention

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN COMPONENTS

IX Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstandingOffice Action

g This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

AIIergan, Inc.

The owner(s) of percent interest listed above in the instant application hereby disclaims, except as provided below, the terminal

part of the statutory term ofany patent granted on the instant application which would extend beyond the expiration date of the

full statutory term ofany patent granted on pending reference Application Number(s)

13649287 filed on 10/11/2012

12035698 filed on 02/22/2008

11897177 filed on 08/28/2007

as the term ofany patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the

grant ofany patent on the pending reference application. The owner hereby agrees that any patent so granted on the instant

application shall be enforceable only for and during such period that it and any patent granted on the reference application are

commonly owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its

successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part ofany patent granted on the instant application

that would extend to the expiration date of the full statutory term ofany patent granted on said reference application, "as the

term ofany patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of

any patent on the pending reference application," in the event that any such patent granted on the pending reference

application: expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competent

jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a

reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full statutory term as shortened

by any terminal disclaimer filed prior to its grant.
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Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.

I certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR1.20(d)

required for this terminal disclaimer has already been paid in the above-identified application.

Applicant claims SMALL ENTITY status. See 37 CFR 1.27.

Applicant is no longer claiming SMALL ENTITY status. See 37 CFR1.27(g)(2).

Applicant(s) status remains as SMALL ENTITY.

Applicant(s) status remains as other than SMALL ENTITY.

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and

beliefare believed to be true; and further that these statements were made with the knowledge that willful false statements and

the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and

that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

I certify, in accordance with 37 CFR 1.4(d)(4) that I am:

© An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 68681

O A sole inventor

O Ajoint inventor; I certify that I am authorized to sign this submission on behalf ofall of the inventors

O Ajoint inventor; all of whom are signing this request

0 The assignee of record of the entire interest that has properly made itself of record pursuant to 37 CFR 3.71

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).

Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN

TItle of Inventlon: COMPONENTS

_

Utility under 35 USC111(a) Filing Fees

Sub-Total in

USD($)
Description Fee Code Quantity

Basic Filing:

Miscellaneous-Filing:

Patent-Appeals-and-lnterference:

Post-Al|owance-and-Post-lssuance:

Extension-of—Time:
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Miscellaneous:

Total in USD (5) 
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Doc Code: DISQ.E.F|LE

Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 13967163

Filing Date: 14-Aug-2013

Applicant/Patent under Reexamination: Acheampong et al,

Electronic Terminal Disclaimer filed on November 7, 2013

lg APPROVED

This patent is subject to a terminal disclaimer

|:| DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

US. Patent and Trademark Office
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Electronic Acknowledgement Receipt

“

—

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN

TItle of Invention: COMPONENTS

—

Payment information:

 
Submitted with Payment yes—

—
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

FHeLBfing:

Document . . File Size(Bytes)/ Multi Pages

Electronic Terminal Disclaimer-Filed eTerminal-Disclaimer.pdf e59d27dc20cl9978528900871 2df35b466
d44c

Information:

Fee Worksheet (SB06) fee-info.pdf 20d5d990ab50fbcf6de7b336616d36el 147
(Be:

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

 
   

51957 7590 11/21/2013

ALLERGAN, INC. CORDERO GARCIA, MARCELA M
2525 DUPONT DRIVE, T2-7H

IRVINE. CA 92612-1599
1658

DATE MAILED: 11/21/2013

13/967,163 08/14/2013 Andrew Acheampong 17618CON6B (AP) 4274
TITLE OF INVENTION: METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN COMPONENTS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

$0 $0nonprovisional UNDISCOUNTED $1780 $1780 02/21/2014

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify Whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) With your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 4
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
PO. Box 1450

Alexandria, Virginia 22313-1450
or m (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ap ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.

Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change ofaddress) apers. Each additional paper, such as an assignment or formal drawing, must
gave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
51957 7590 11/21/2013 I hereby certify that this Fee(s) Transmittal is being deposited with the United

States Postal Service with sufficient postage for first class mail in an envelope
2525 DUPONT DRIVE T2_7H addressed to the Mail Stop ISSUE FEE address above, or being facsimiletransmitted to the USPTO (571) 273—2885, on the date indicated below.
IRVINE, CA 92612-1599 (Depositor's name)

(Signature)

(Date) 
 
  APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

13/967,163 08/14/2013 Andrew Acheampong 17618CON6B (AP) 4274
TITLE OF INVENTION: METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN COMPONENTS

 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

$0 $0nonprovisional UNDISCOUNTED $1780 $1780 02/21/2014

CORDERO GARCIA, MARCELA M 1658 5 14— 020500

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

3 Chan e of correspondence address (or Change of Correspondence
Address orm PTO/SB/ 122) attached.

3 "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03—02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list  
(1) the names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

 

   
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : '3 Individual '3 Corporation or other private group entity '3 Government

  
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

3 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO—2038 is attached.
3 Advance Order — # of Copies 3 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number (enclose an extra copy of this form).

Page 2 of 4
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5. Change in Entity Status (from status indicated above)

3 Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/ 15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

3 Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status. 

3 Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date
  

Typed or printed name Registration No.
  

This collection of information is required by 37 CFR 1.311. The information is re uired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. T is collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v de endin upon the individual case. Any comments on the amount of time you require to complete
this form and/or su gestions for reducing this burden, should be sent to e Chief In ormation Officer, US. Patent and Trademark Office, US. Department of Commerce, PO.
Box 1450, Alexan ria, Virginia 22313—1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450,
Alexandria, Virginia 223 13— 1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Page 3 of 4
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
 
   

13/967,163 08/14/2013 Andrew Acheampong 17618CON6B (AP) 4274

51957 7590 11/21/2013

ALLERGAN, INC. CORDERO GARCIA, MARCELA M
2525 DUPONT DRIVE, T2-7H

IRVINE, CA 92612-1599
1658

DATE MAILED: 11/21/2013

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 0 day(s). If the issue fee is paid on the date that is three months after the

mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half

months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above—identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval

(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)—272—7702. Questions relating to issue and publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at 1—(888)—786—0101 or (571)—272—4200.

Page 4 0f 4
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‘ pplication No. ‘ pplicant(s)

_ _ _ , 13/967,163 ‘ ndrew Acheampong
Notzce Requzrmg Inventor s Oath 0r Declaration | xaminer ‘ rt Unit

ORDERO GARCIA, 1658
| ARCELA M

This notice is an attachment to the Notice of Allowability (PTOL-37), or the Notice of Allowability For A Design

Application (PTOL-37D).

An inventor’s oath or declaration in compliance with 37 CFR 1.63 or 1.64 executed by or with respect to each

inventor has not yet been submitted.

An oath or declaration in compliance with 37 CFR 1.63, or a substitute statement in compliance with 37 CFR

1.64, executed by or with respect to each inventor (for any inventor for which a compliant oath, declaration, or

substitute statement has not yet been submitted) MUST be filed no later than the date on which the issue fee is

1% See 35 U.S.C. 115(f). Failure to timely comply will result in ABANDONMENT of this application.

A properly executed inventor’s oath to declaration has not been received for the following inventor(s):

If applicant previously filed one or more oaths, declarations, or substitute statements, applicant may have received

an informational notice regarding deficiencies therein.

The following deficiencies are noted:

INFORMAL ACTION PROBLEMS

0 A properly executed inventor's oath or declaration has not been received for the following inventor(s):

Diane D. Tang-Liu

Applicant may submit the inventor's oath or declaration at any time before the Notice of Allowance and

Fee(s) Due, PTOL-85, is mailed.

Questions relating to this Notice should be directed to the Application Assistance Unit at 571-272-4200.

US. Patent and Trademark Office

PTO-2306 (01—13) Notice Requiring Inventor’s Oath 0r Declaration
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Privacy Act Statement

The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with

your submission of the attached form related to a patent application or patent. Accordingly, pursuant to

the requirements of the Act, please be advised that: (l) the general authority for the collection of this

information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the

principal purpose for which the information is used by the US. Patent and Trademark Office is to process

and/or examine your submission related to a patent application or patent. If you do not furnish the

requested information, the US. Patent and Trademark Office may not be able to process and/or examine

your submission, which may result in termination of proceedings or abandonment of the application or

expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom

of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of

records may be disclosed to the Department of Justice to determine whether disclosure of these

records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting

evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel

in the course of settlement negotiations.

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress

submitting a request involving an individual, to whom the record pertains, when the individual has

requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be

required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5

U.S.C. 552a(m).

. A record related to an International Application filed under the Patent Cooperation Treaty in this

system of records may be disclosed, as a routine use, to the International Bureau of the World

Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

. A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy

Act (42 U.S.C. 218(c)).

. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as part of

that agency's responsibility to recommend improvements in records management practices and

programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance

with the GSA regulations governing inspection of records for this purpose, and any other relevant

(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

. A record from this system of records may be disclosed, as a routine use, to the public after either

publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35

U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a

routine use, to the public if the record was filed in an application which became abandoned or in

which the proceedings were terminated and which application is referenced by either a published

application, an application open to public inspection or an issued patent.

. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or

regulation.
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Notices of Allowance and Fee(s) Due mailed between October 1, 2013 and

December 31, 2013

(Addendum to PTOL—SS)

If the “Notice of Allowance and Fee(s) Due” has a mailing date on or after October 1, 2013 and before

January 1, 2014, the following information is applicable to this application.

If the issue fee is being timely paid on or after January 1, 2014, the amount due is the issue fee and

publication fee in effect January 1, 2014. On January 1, 2014, the issue fees set forth in 37 CFR 1.18

decrease significantly and the publication fee set forth in 37 CFR 1.18(d)(1) decreases to $0.

If an issue fee or publication fee has been previously paid in this application, applicant is not entitled to a

refund of the difference between the amount paid and the amount in effect on January 1, 2014.
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Application No. Applicant(s)

 _ _ _ _ 13/967,163 ACHEAMPONG ET AL.
Applicant-Initiated Interwew Summary Examiner Art Unit

MARCELA M. CORDERo 1658
GARCIA

All participants (applicant, applicant’s representative, PTO personnel):

(1) MARCELA M. CORDERo GARCIA. (3) .

(2) LAURA L. WINE. (4) .

Date of Interview: 17 October 2013.

Type: IZI Telephonic |:I Video Conference
I:| Personal [copy given to: El applicant I:I applicant’s representative]

Exhibit shown or demonstration conducted: |:I Yes |:I No.

If Yes, brief description:
 

Issues Discussed I:I101 D112 IXI102 IXI103 IXIOthers
(For each of the checked b0x(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 37 54 and 60.
 

Identification of prior art discussed: US 5 474 979 and US 6 984 623.
 

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

See Continuation Sheet.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

IXI Attachment

/MARCELA M CORDERO GARCIA/

Primary Examiner, Art Unit 1658

 
US. Patent and Trademark Office

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 2013612135
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed bythe applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
A“ business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner‘s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant‘s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:
—Application Number (Series Code and Serial Number)
— Name of applicant
— Name of examiner
— Date of interview

—Type of interview (telephonic, video-conference, or personal)
— Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)
—An indication whether or not an exhibit was shown or a demonstration conducted

—An identification of the specific prior art discussed
— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant‘s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner‘s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner‘s initials.
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Continuation Sheet (PTOL-413) Application No. 13/967,163

Continuation of Substance of Interview including description of the general nature of what was agreed to if an
agreement was reached, or any other comments: Authorization for communication under MPEP 502.03 was filed on

10/1/2013 by Applicant's representative.Courtesy copies of the OA and response were exchanged via email by

Examiner (10/7/2013, see attachment of the email communication. Examiner emailed a courtesy copy of the CA on

10/7/2013. Applicant's representative emailed a courtesy copy of the response to the CA on 10/14/2013. The

exchanged copies were identical to the OA and response of record, therefore, for the sake of clarity they have not been

herein included) and Applicant's representative. Applicant's representative contacted Examiner on 10/17-

18/2013,10/23/2013, 10/28/2013 and 10/30/2013 and 11/1/2013 to inquire about the application, provide updates

regarding the status of the application and filings and/or discuss any potential questions and related applications.

Examiner provided updates regarding the status of the examination as requested. On 10/18/2013, Examiner contacted

Applicant's representative to discuss the affidavits EXHIBIT 1 and 2 were discussed specifically with regards to the

excipients used in phase2 and phase3 of the clinical trials described therein, Applicant's representative indicated that

the excipients were identical in these 2 phases and that this was also set forth in the affidavits, which was confirmed by

Examiner (e.g., page 2, paragraph 8 of EXHIBIT 1). On 10/23/2013, Applicant's representative along with Maysa Attar

contacted Examiner to discuss whether any outstanding questions remained from the examination of the courtesy

copies of the affidavits. Examiner did not have any further questions and indicated that she would act on the case when

the official papers were filed. Laura Wine contacted Examiner on 10/28/2013 indicating that the response had been

filed on 10/23/2013. During the final search Examiner found a potential 102(e)/103(a) reference (US 6 984,623, Table

5) on 11/4/2013. Examiner contacted Applicant's representative, who first proposed certain amendments to overcome

the prior art (see attachment, emailed on 11/5/2013). The amendments to claim 37, which include the limitation "

wherein cyclosporin A is the only peptide present in the topical ophthalmic emulsion" were deemed persuasive and

implicitely supported by the Examples in the disclosure. However, the initially proposed amendments to claims 54 and

60, which had the transitional phrase "consisting essentially of", were not deemed persuasive since the transitional

phrase "consisting essentially of" limits the scope of a claim to the specified materials or steps "and those that do not

materially affect the basic and novel characteristic(s)" of the claimed invention (MPEP 2111.03) and thus it was not

deemed by Examiner to necessarily not exclude other peptides such as trefoil factor family peptides, which are not

known to interfere with or materially affect cyclosporin A. Therefore, Applicant's representative proposed a second set

of amendments, wherein claims 37, 54 and 60 include the limitation "wherein cyclosporin A is the only peptide present

in the topical ophthalmic emulsion". This amendment has been deemed persuasive and entered in the attached

Examiner's amendment. Furthermore, in a telephonic conversation on 11/7/2013, Examiner further discussed and

requested TDs for 13/962,649,287, 12/035,698 and 11/897,177 to obviate potential ODP rejections. The TDs were filed

and approved on 11/7/2013.
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Application No. Applicant(s)
13msz1e3 ACHEAMPONGETAL

. . . ' ' AIA (First Inventor to

Notice of Allowability fif$ga M CORDERO f‘gggn“ File) Status
GAROA N0

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. IXI This communication is responsive to 10/7/2013 and 10/23/2013.

I] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on
 

2. I:I An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction

requirement and election have been incorporated into this action.

3. E The allowed c|aim(s) is/are 37-48 54-57 59-69. As a result of the allowed c|aim(s), you may be eligible to benefit from the Patent

Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,I».

please see hit :/,/www.us ‘10. CW atents/init events/r h/index.'s ‘ or send an inquiry to PPeredback’Eflus tooov .

 

 

4. El Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) [I All b) I] Some *c) I] None of the:

1. El Certified copies of the priority documents have been received.

2. El Certified copies of the priority documents have been received in Application No._

3. El Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. El CORRECTED DRAWINGS (as “replacement sheets”) must be submitted.

El including changes required by the attached Examiner’s Amendment / Comment or in the Office action of
Paper No./Mai| Date

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. I] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

 

Attachment(s)

1. IX Notice of References Cited (PTO-892) 5. [XI Examiner‘s Amendment/Comment

2. I] Information Disclosure Statements (PTO/SB/08), 6. El Examiner‘s Statement of Reasons for Allowance
Paper No./Mai| Date

3. I] Examiner‘s Comment Regarding Requirement for Deposit 7. D Other .
of Biological Material

4. X Interview Summary (PTO-413),
Paper No./Mai| Date 20131101.

/MARCELA M CORDERO GARCIA/

Primary Examiner, Art Unit 1658

US. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mai| Date 20131101
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Application/Control Number: 13/967,163

Art Unit: 1658

Page 2

DETAILED ACTION

1. The present application is being examined under the pre-AIA first to invent

provisions.

2. This Office Action is in response to the reply received on 10/7/2013 and

10/23/2013.

Any rejection from the previous office action, which is not restated here, is

withdrawn.

Status of the claims

3. Claims 37-61 were pending in the application. Claims 37, 44, 47, 54, 57, 59, 60

have now been amended. Claims 62-69 are new claims. Claims 37-48, 54-57, 59-69

are presented for examination on the merits.

Declarations under 37 CFR 1. 132

4. The declaration under 37 CFR 1.132 filed 10/23/2013 (EXHIBIT 3 comprising

EXHIBITS A, B and C) has been carefully considered, however it is deemed insufficient

to overcome the rejection of claims 37-61 based upon Ding et al. (US 5,474,979, cited

in the IDS dated 9/12/2013) as set forth in the last Office action because: “Objective

evidence of nonobviousness including commercial success must be commensurate in

scope with the claims. in re Tiffin, 448 F.2d 79i, 171 USPQ 294 (CCPA i971)

{evidence sitewing eentmeteiei success at thermepiestie foam “cups” used in vending

machines was net commensurate in scope with ciaims directed to thermepiastie foam

“containers” breediy). in enter t0 be mmmensurete "' 2a in ac: seepe- with the cieirne, the

een‘tnteteiei success must be due t0 claimed features, and net due is unclaimed
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Application/Control Number: 13/967,163

Art Unit: 1658

Page 3

features. Joy Techeeiegiee the if. Maribectr, 751 F. Supp. 225, 2229, i7 USPQEd i257,

126G (EDDIE, 1996), aff’d, 959 F.2d 226, 228, 22 USPQ2d 1153, 1156 (Fed. Cir, 1‘3‘32)

{Features reepeheihie ter eemmereiet eucaeee were recited eniy in aiiewed dependent

eiairrie, arid theretere the evidence et eerhmereiai eueeeaa was het eerrrrnehatirate iri

scope with the bread eieirrie at issue.“ (MPEP W633). th the instant ease, eernpeeitiens

eernprieing any et the previeueiy discussed erhhedirhents ei Ding et at. (Le, Examptes

D, E) were net eemmereiaiiy avaiiehie nor were eempered in the deeiaratien, There’r’ere,

Examiner cahhet ascertain whether the cernrriereiai atieeeee ei the eiairned eernpeeitien

wee due te the ciairned features; which are dietinet trerh theee embedimente in Ding et

at. er ether teeters such ae the teat that the cerhpeaitien was the eniy eernpeeitieh ier

treating dry eyes FDA appreved and thus, eernmereiaiiy aveiiahie fer eaie to the pubiic

(see, eg, EXHiBiT 4, pages 4&3, paragraphs 8—9).

The declaration under 37 CFR 1.132 filed 10/23/2013 (EXHIBIT 4, comprising

EXHIBITS A-O) is insufficient to overcome the rejection of claims 37-61 based upon

Ding et al. (US 5,474,979, cited in the IDS dated 9/12/2013) as set forth in the last

Office action because: “Eetabiiehihg ieng—teit heed redtiiree objective evidence that an

art recegnized prehiern exieted in the art ter a ieng period at tirne witheut eeiiitieh. The

reievanee et iehg—tett need and the taiitire et ethere te the issue at ehvieuaneee

depends eh severai teeters: {it First, the need must have been a pereietent ene that was

receghized by these of ordinary ehiii in the art; (it) Seeend, the ieeg—teit heed i’i’ttiSt net

have been eatieiied by anether heiere the inventieri by aepiicant and (iii) Third, the

inventien meet in tact satiety the iehg~ieit need {MPEP H694). in the instant case, with
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respect to (Ii), the prior art abundantly provides for methods of treating dry eye disease

with cyclosporin and other active agents, e.g., Ding et al. (US 5,474,979, cited in the

IDS dated 9/12/2013), Kawashima et al. (US 6,582,718, cited in the IDS dated

9/12/2013), Ding et al. (US 5,981,607, cited in the IDS dated 9/12/2013) and Benita et

al. (US 6,656,460, cited in the IDS dated 9/12/2013). Therefore, (II) has not been met

and the arguments regarding long-felt need have not been deemed persuasive.

The declaration under 37 CFR 1.132 filed 10/23/2013 (EXHIBIT 1, comprising

EXHIBITS A-F) is deemed sufficient to overcome the rejection of claims 37-61 based

upon Ding et al. (US 5,474,979, cited in the IDS dated 9/12/2013) as set forth in the last

Office action because: After carefully reviewing exhibits A-F, which compare the

instantly claimed embodiment having 0.05%/1.25% castor oil with embodiments E and

F of Ding et al. (0.10%/1.25% castor oil and 0.05/.625% cyclosporin/castor oil ratios),

Examiner is persuaded that, unexpectedly, the claimed formulation (0.05% cyclosporin

A/1.25% castor oil) demonstrated an 8-fold increase in relative efficacy for the Schirmer

Tear Test score in the first study of Phase 3 trials compared to the relative efficacy for

the 0.05% by weight cyclosporin A/0.625% by weight castor oil formulation disclosed in

Example 1E of Ding, tested in Phase 2 trials. The data represents a comparison of the

subpopulation of Phase 2 patients using compositions with the same reductions in tear

production (5 mm/5 min) as those enrolled in the Phase 3 studies. EXHIBIT 1 at

paragraph 8. All of the cyclosporin A-containing formulations as well as the vehicle also

included 2.2% by weight glycerine, 1.0% by weight polysorbate, 0.05% Pemulen,

sodium hydroxide, and water (see paragraph 6, page 2 of EXHIBIT 1).
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Exhibits E and F also illustrate that the claimed formulations comprising 0.05%

cyclosporin A/1.25% castor oil also demonstrated a 4-fold improvement in the relative

efficacy for the Schirmer Tear Test score for the second study of Phase 3 and a 4-fold

increase in relative efficacy for decrease in corneal staining score in both of the Phase 3

studies compared to the 0.05% by weight cyclosporin A/0.625% by weight castor oil

formulation tested in Phase 2 and disclosed in Ding (Ding 1E). The excipients were the

same in the compared compositions. Given that the compositions comprise the same

amount of active agent (0.05 % cyclosporin A) as Ding 1E, the improvements are

surprising, unexpected and commensurate in scope with the claimed invention.

The declaration under 37 CFR 1.132 filed 10/23/2013 (EXHIBIT 2, comprising

EXHIBITS A-D) is deemed sufficient to overcome the rejection of claims 37-61 based

upon Ding et al. (US 5,474,979, cited in the IDS dated 9/12/2013) as set forth in the last

Office action because: EXHIBITS A-D were carefully reviewed. As described in

paragraph 7 of the EXHIBIT 2, the chart in EXHIBIT B shows that the amount of

cyclosporin A that reaches the cornea and conjunctiva, ocular tissues that are highly

relevant for the treatment of dry eye or keratoconjunctivis sicca, is higher for the

formulation containing 0.05% by weight cyclosporin A and 0.625% by weight castor oil

(Ding et al. 1E) than the formulation containing 0.05% by weight cyclosporin A and

1.25% by weight castor oil (the claimed formulation) relative to the formulation

containing 0.1% by weight cyclosporin A and 1.25% by weight castor oil (Ding et al. 1 D).

According to Dr. Attar, this data teaches that the formulation containing 0.05% by weight

cyclosporin A and 1.25% by weight castor oil would be less therapeutically effective
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than the formulation containing 0.05% by weight cyclosporin A and 0.625% by weight

castor oil or the formulation containing 0.10% by weight cyclosporin A and 1.25% by

weight castor oil. EXHIBIT A, paragraph 8. Therefore it would be unexpected that the

composition with lower uptake in cornea and conjunctiva would have significantly

improved activity.

Taking the results of the studies and data presented in the EXHIBITS 1 and 2

together, it is clear that the specific combination of 0.05% by weight cyclosporin A with

1.25% by weight castor oil is surprisingly critical for therapeutic effectiveness in the

treatment of dry eye or keratoconjunctivitis sicca.

Accordingly, the Declarations in EXHIBIT 1 and EXHIBIT 2, together with the

data presented in those declarations, provide clear and convincing objective evidence

that establishes that the claimed formulations, including 0.05% by weight cyclosporin A

and 1.25% by weight castor oil, demonstrate surprising and unexpected results,

including improved Schirmer Tear Test scores and corneal staining scores (key

objective measures of efficacy for dry eye or keratoconjunctivitis sicca) and improved

visual blurring and reduced artificial tear use as compared to the prior art, for example,

emulsion formulations disclosed in Ding et al., including formulations with 0.05% by

weight cyclosporin A and 0.625% by weight castor oil (Ding et al. 1 E) and formulations

with 0.10% by weight cyclosporin A and 1.25% by weight castor oil (Ding et al. 1D)

which are the closest prior art formulations. The unexpected results are commensurate

in scope with the claims (MPEP 716.02(d)).

Thus, the obviousness rejection in view of Ding et al. is herein withdrawn.
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Double Patenting

5. The ODP rejection over Ding et al. is herein withdrawn for the reasons set forth in

section 4 above.

Statutory double patenting rejections

6. The statutory double patenting rejections over 13/961 ,808; 13/967,189 and

13/961,828 are withdrawn in view of Applicants’ amendments to the instant claims and

those of the cited applications.

Terminal disclaimers

7. Terminal disclaimers for 13/967,168; 13/967,179; 13/967,189; 13/961,835;

13/961,828; 13/961,818 and 13/961,808 were received and accepted on 10/7/2013.

Therefore, the ODP rejections of record have been withdrawn.

Further, upon reconsideration, Examiner also requested TDs for 13/649,287,

12/035,698 and 11/897,177 in a further telephonic communication on 11/7/2013. These

TDs were received and accepted on 11/7/2013.

EXAMINER’S AMENDMENT

An examiner’s amendment to the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment may be filed as provided

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the issue fee.

Authorization for this examiner’s amendment was given in a telephone interview

with Laura L. Wine on 11/5/2013.
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The application has been amended as follows in order to avoid issues of

anticipation or obviousness with US 6,984,628 (corresponding to US 2005/0014691,

cited in the IDS dated 9/12/2013). The claim language is implicitly supported by the

Examples in the instant disclosure (e.g., Example 1, pages 18-19):

IN THE CLAIMS:

l—36. (Cancelled)

37. (Currently Amended) A topical ophthalmic emulsion for treating an eye of a human

comprising cyclosporin A in an amount of about 0.05% by weight, polysorbate 80, acrylate/C10—

30 alkyl acrylate cross—polymer, water, and castor oil in an amount of about 1.25% by weight;

wherein cyclosporin A is the only peptide present in the topical ophthalmic emulsion.

38. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion further comprises a tonicity agent or a demulcent component.

39. (Previously Presented) The topical ophthalmic emulsion of Claim 38, wherein the tonicity

agent or the demulcent component is glycerine.

40. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion further comprises a buffer.

41. (Previously Presented) The topical ophthalmic emulsion of Claim 40, wherein the buffer is

sodium hydroxide.

42. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion further comprises glycerine and a buffer.
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43. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion comprises polysorbate 80 in an amount of about 1.0% by weight.

44. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion comprises acrylate/C10—30 alkyl acrylate cross—polymer in an amount of

about 0.05% by weight.

45. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion further comprises glycerine in an amount of about 2.2% by weight, water,

and a buffer.

46. (Previously Presented) The topical ophthalmic emulsion of Claim 45, wherein the buffer is

sodium hydroxide.

47. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein, when the

topical ophthalmic emulsion is administered to an eye of a human, the blood of the human has

substantially no detectable concentration of cyclosporin A.

48. (Previously Presented) The topical ophthalmic emulsion of Claim 42, wherein the topical

ophthalmic emulsion has a pH in the range of about 7.2 to about 7.6.

49. — 53. (Canceled)

54. (Currently Amended) A topical ophthalmic emulsion for treating an eye of a human,

wherein the topical ophthalmic emulsion comprises:

cyclosporin A in an amount of about 0.05% by weight;

castor oil in an amount of about 1.25% by weight;

polysorbate 80 in an amount of about 1.0% by weight;

acrylate/C10—30 alkyl acrylate cross—polymer in an amount of about 0.05% by weight;

a tonicity component or a demulcent component in an amount of about 2.2% by weight;
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a buffer; and

water;

wherein the topical ophthalmic emulsion has a pH in the range of about 7.2 to about 7.6

and wherein cyclosporin A is the only peptide present in the topical ophthalmic emulsion.

55. (Previously Presented) The topical ophthalmic emulsion of Claim 54, wherein the buffer is

sodium hydroxide.

56. (Previously Presented) The topical ophthalmic emulsion of Claim 54, wherein the tonicity

component or the demulcent component is glycerine.

57. (Previously Presented) The topical ophthalmic emulsion of Claim 54, wherein, when the

topical ophthalmic emulsion is administered to an eye of a human, the blood of the human has

substantially no detectable concentration of the cyclosporin A.

58. (Canceled)

59. (Previously Presented) The topical ophthalmic emulsion of Claim 54, wherein the topical

ophthalmic emulsion is effective in treating keratoconjunctivitis sicca.

60. (Currently Amended) A topical ophthalmic emulsion for treating an eye of a human, the

topical ophthalmic emulsion comprising:

cyclosporin A in an amount of about 0.05% by weight;

castor oil in an amount of about 1.25% by weight;

polysorbate 80 in an amount of about 1.0% by weight;

acrylate/C10—30 alkyl acrylate cross—polymer in an amount of about 0.05% by weight;

glycerine in an amount of about 2.2% by weight;

sodium hydroxide; and

water;

wherein cyclosporin A is the only peptide present in the topical ophthalmic emulsion.
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61. (Previously Presented) The topical ophthalmic emulsion of Claim 60, wherein the topical

ophthalmic emulsion has a pH in the range of about 7.2 to about 7.6.

62. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion is therapeutically effective in treating dry eye.

63. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion is therapeutically effective in treating keratoconjunctivitis sicca.

64. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion is therapeutically effective in increasing tear production.

65. (Previously Presented) The topical ophthalmic emulsion of Claim 54, wherein the topical

ophthalmic emulsion is therapeutically effective in treating dry eye.

66. (Previously Presented) The topical ophthalmic emulsion of Claim 54, wherein the topical

ophthalmic emulsion is therapeutically effective in increasing tear production.

67. (Previously Presented) The topical ophthalmic emulsion of Claim 60, wherein the topical

ophthalmic emulsion is therapeutically effective in treating dry eye.

68. (Previously Presented) The topical ophthalmic emulsion of Claim 60, wherein the topical

ophthalmic emulsion is therapeutically effective in treating keratoconjunctivitis sicca.

69. (Previously Presented) The topical ophthalmic emulsion of Claim 60, wherein the topical

ophthalmic emulsion is therapeutically effective in increasing tear production.

Page 11
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Conclusion

8. Claims 37-48, 54-57, 59-69 are allowed.

The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure.

9. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to MARCELA M. CORDERO GARCIA whose telephone

number is (571 )272—2939. The examiner can normally be reached on M-F 8:30-5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Karlheinz R. Skowronek can be reached on (571)272-9047. The fax phone

number for the organization where this application or proceeding is assigned is 571 -

273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272—1000.

/MARCELA M CORDERO GARCIA/
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warranting favorable action must be filed bythe applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)
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substance of the interview.
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1) A brief description of the nature of any exhibit shown or any demonstration conducted,
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Interview Summary Form completed by the Examiner,
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(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and
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paper recording the substance of the interview along with the date and the examiner‘s initials.

0452



0453
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Continuation of Substance of Interview including description of the general nature of what was agreed to if an
agreement was reached, or any other comments: Authorization for communication under MPEP 502.03 was filed on

10/1/2013 by Applicant's representative.Courtesy copies of the OA and response were exchanged via email by

Examiner (10/7/2013, see attachment of the email communication. Examiner emailed a courtesy copy of the CA on

10/7/2013. Applicant's representative emailed a courtesy copy of the response to the CA on 10/14/2013. The

exchanged copies were identical to the OA and response of record, therefore, for the sake of clarity they have not been

herein included) and Applicant's representative. Applicant's representative contacted Examiner on 10/17-

18/2013,10/23/2013, 10/28/2013 and 10/30/2013 and 11/1/2013 to inquire about the application, provide updates

regarding the status of the application and filings and/or discuss any potential questions and related applications.

Examiner provided updates regarding the status of the examination as requested. On 10/18/2013, Examiner contacted

Applicant's representative to discuss the affidavits EXHIBIT 1 and 2 were discussed specifically with regards to the

excipients used in phase2 and phase3 of the clinical trials described therein, Applicant's representative indicated that

the excipients were identical in these 2 phases and that this was also set forth in the affidavits, which was confirmed by

Examiner (e.g., page 2, paragraph 8 of EXHIBIT 1). On 10/23/2013, Applicant's representative along with Maysa Attar

contacted Examiner to discuss whether any outstanding questions remained from the examination of the courtesy

copies of the affidavits. Examiner did not have any further questions and indicated that she would act on the case when

the official papers were filed. Laura Wine contacted Examiner on 10/28/2013 indicating that the response had been

filed on 10/23/2013. During the final search Examiner found a potential 102(e)/103(a) reference (US 6 984,623, Table

5) on 11/4/2013. Examiner contacted Applicant's representative, who first proposed certain amendments to overcome

the prior art (see attachment, emailed on 11/5/2013). The amendments to claim 37, which include the limitation "

wherein cyclosporin A is the only peptide present in the topical ophthalmic emulsion" were deemed persuasive and

implicitely supported by the Examples in the disclosure. However, the initially proposed amendments to claims 54 and

60, which had the transitional phrase "consisting essentially of", were not deemed persuasive since the transitional

phrase "consisting essentially of" limits the scope of a claim to the specified materials or steps "and those that do not

materially affect the basic and novel characteristic(s)" of the claimed invention (MPEP 2111.03) and thus it was not

deemed by Examiner to necessarily not exclude other peptides such as trefoil factor family peptides, which are not

known to interfere with or materially affect cyclosporin A. Therefore, Applicant's representative proposed a second set

of amendments, wherein claims 37, 54 and 60 include the limitation "wherein cyclosporin A is the only peptide present

in the topical ophthalmic emulsion". This amendment has been deemed persuasive and entered in the attached

Examiner's amendment. Furthermore, in a telephonic conversation on 11/7/2013, Examiner further discussed and

requested TDs for 13/962,649,287, 12/035,698 and 11/897,177 to obviate potential ODP rejections. The TDs were filed

and approved on 11/7/2013.
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APPENDIX 1

DRAFT CLAIM AMENDMENT

US 13/967,163 (AGN REF: 17618CON6B)

FOR DISCUSSION PURPOSES ONLY

1. — 36. (Canceled)

37. (Currently Amended) A topical ophthalmic emulsion for treating an eye of a human

comprising cyclosporin A in an amount of about 0.05% by weight, polysorbate 80, acrylate/ClO—

30 alkyl acrylate cross—polymer, water, and castor oil in an amount of about 1.25% by weight;

wherein cyclosporin A is the only peptide present in the topical ophthalmic emulsion.

38. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion further comprises a tonicity agent or a demulcent component.

39. (Previously Presented) The topical ophthalmic emulsion of Claim 38, wherein the tonicity

agent or the demulcent component is glycerine.

40. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion further comprises a buffer.

41. (Previously Presented) The topical ophthalmic emulsion of Claim 40, wherein the buffer is

sodium hydroxide.

42. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion further comprises glycerine and a buffer.

43. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion comprises polysorbate 80 in an amount of about 1.0% by weight.
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44. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion comprises acrylate/C10—30 alkyl acrylate cross—polymer in an amount of

about 0.05% by weight.

45. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion further comprises glycerine in an amount of about 2.2% by weight, water,

and a buffer.

46. (Previously Presented) The topical ophthalmic emulsion of Claim 45, wherein the buffer is

sodium hydroxide.

47. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein, when the

topical ophthalmic emulsion is administered to an eye of a human, the blood of the human has

substantially no detectable concentration of cyclosporin A.

48. (Previously Presented) The topical ophthalmic emulsion of Claim 42, wherein the topical

ophthalmic emulsion has a pH in the range of about 7.2 to about 7.6.

49. — 53. (Canceled)

54. (Currently Amended) A topical ophthalmic emulsion for treating an eye of a human,

wherein the topical ophthalmic emulsion consists essentially of comprises:

cyclosporin A in an amount of about 0.05% by weight;

castor oil in an amount of about 1.25% by weight;

polysorbate 80 in an amount of about 1.0% by weight;

acrylate/C10—30 alkyl acrylate cross—polymer in an amount of about 0.05% by weight;

a tonicity component or a demulcent component in an amount of about 2.2% by weight;

a buffer; and

water;

wherein the topical ophthalmic emulsion has a pH in the range of about 7.2 to about 7.6.

0456



0457

55. (Previously Presented) The topical ophthalmic emulsion of Claim 54, wherein the buffer is

sodium hydroxide.

56. (Previously Presented) The topical ophthalmic emulsion of Claim 54, wherein the tonicity

component or the demulcent component is glycerine.

57. (Previously Presented) The topical ophthalmic emulsion of Claim 54, wherein, when the

topical ophthalmic emulsion is administered to an eye of a human, the blood of the human has

substantially no detectable concentration of the cyclosporin A.

58. (Canceled)

59. (Previously Presented) The topical ophthalmic emulsion of Claim 54, wherein the topical

ophthalmic emulsion is effective in treating keratoconjunctivitis sicca.

60. (Currently Amended) A topical ophthalmic emulsion for treating an eye of a human, the

topical ophthalmic emulsion consisting essentially of comprising:

cyclosporin A in an amount of about 0.05% by weight;

castor oil in an amount of about 1.25% by weight;

polysorbate 80 in an amount of about 1.0% by weight;

acrylate/C10—30 alkyl acrylate cross—polymer in an amount of about 0.05% by weight;

glycerine in an amount of about 2.2% by weight;

sodium hydroxide; and

water.

61. (Previously Presented) The topical ophthalmic emulsion of Claim 60, wherein the topical

ophthalmic emulsion has a pH in the range of about 7.2 to about 7.6.

62. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion is therapeutically effective in treating dry eye.
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63. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion is therapeutically effective in treating keratoconjunctivitis sicca.

64. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion is therapeutically effective in increasing tear production.

65. (Previously Presented) The topical ophthalmic emulsion of Claim 54, wherein the topical

ophthalmic emulsion is therapeutically effective in treating dry eye.

66. (Previously Presented) The topical ophthalmic emulsion of Claim 54, wherein the topical

ophthalmic emulsion is therapeutically effective in increasing tear production.

67. (Previously Presented) The topical ophthalmic emulsion of Claim 60, wherein the topical

ophthalmic emulsion is therapeutically effective in treating dry eye.

68. (Previously Presented) The topical ophthalmic emulsion of Claim 60, wherein the topical

ophthalmic emulsion is therapeutically effective in treating keratoconjunctivitis sicca.

69. (Previously Presented) The topical ophthalmic emulsion of Claim 60, wherein the topical

ophthalmic emulsion is therapeutically effective in increasing tear production.
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Cordero Garcia, Marcela M.
 

From: Wine_Laura <Wine_Laura@Allergan.com>

Sent: Thursday, November 07, 2013 12:22 PM

To: Cordero Garcia, Marcela M.

Subject: FW: FOR DISCUSSION PURPOSES - Response to Office Action - US 13/967,163

(17618CON6B)

Attachments: 17618CON6B Response to NFOA.docx; 17618CON6B-EXhibit-1 - Copy.pdf;

17618CON6B-EXhibit-2 - Copy.pdf; 17618CON6B-EXhibit-3 - Copy.pdf; 17618CON6B-

Exhibit-4 - 132 Declaration ONLY - Copy.pdf

From: Wine_Laura mailtozwine iaura Alter ancom

Sent: Monday, October 14, 2013 2:14 PM
To: marcelacordero arciai’aius to. or

Cc: Condino_Debra

Subject: FOR DISCUSSION PURPOSES - Response to Office Action - US 13/967,163 (17618CONGB)

  

 

Dear Examiner Cordero Garcia,

Attached for your review, please find a response to the courtesy office action for US 13/967,163 you emailed me on

10/7/13. I noticed that the office action has not yet posted on PAIR, but I would appreciate any feedback you have on

the response we have prepared. Please call me to discuss once you have had an opportunity to review. I look forward

to speaking with you soon.

Best,

Laura

Laura Wine

A550: to Patent: {Iotrnsei

Aiiergan,

Wine Lauragfialiergancom

 

Duncan: Drive
3 .

twine, {A §2§12
Tel: Fifi-Zait‘ii-tiggt‘}

714496-3843

 

This e—maii, inciuding any attachments, is meant only for the intended recipient and may be a contio‘entiai communication or a
communication privileged by law. lr' you received this e-maii in error, any review, use, dissemination, distribution, or copying of this
ex-maii is striotiy prohibited. Please notify the sender immediately of the error by return e--rnail and please deiete this message from
your system. Thank you in advance for your cooperation.
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EAST Search History
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Cordero Garcia, Marcela M. 

From: Wine_Laura <Wine_Laura@Allergan.com>

Sent: Tuesday, November 05, 2013 4:23 PM

To: Cordero Garcia, Marcela M.

Cc: Condino_Debra

Subject: Claim Amendments - As Agreed - US 13/967,163
Attachments: US 13-967163 Claim Amendments -As Discussed .docx

Hi Examiner Cordero,

Thank you for your message regarding the filing of an Examiner’s Amendment in US 13/967,163. Attached please find a

set of amended claims, amended to include the “peptide” limitation as we recently discussed.

Please let me know if you have any additional questions.

Best,

Laura

Allergen, inc.

 
This e-mait, including any attachments, is meant only for the intended recipient and may be e. contidentiai communication or a
communication privileged by law. lt you received this e-mail in error, any review, use, dissemination, distribution, or copying of this
e-rnait is strictty prohibited. Please notify the sender immediately of the error by return e-mail and please deiele this message from
your system. Thank you in advance for your cooperation.
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Cordero Garcia, Marcela M. 

From: Wine_Laura <Wine_Laura@Allergan.com>

Sent: Tuesday, November 05, 2013 12:28 PM

To: Cordero Garcia, Marcela M.

Cc: Condino_Debra

Subject: FOR DISCUSSION PURPOSES - DRAFT CLAIM AMENDMENT - 13/967,163
Attachments: US 13-967163 Claim Amendmentsdocx

Dear Examiner Cordero Garcia,

Attached, for discussion purposes only, is a draft claim amendment for US 13/967,163. I will call you to discuss the

proposed amendment shortly.

Best regards,

Laura

Ailergan, inc.

 
This e-mait, inciuding any attachments, is meant only for the intended recipient and may be a contidentiai communication or a
communication privileged by law. lt you received this e-mail in error, any review, use, dissemination, distribution, or copying of this
e-rnait is strictty prohibited. Please notify the sender immediately of the error by return email and please deiele this message from
your system. Thank you in advance for your cooperation.
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CLAIM AMENDMENT — AS DISCUSSED NOVEMBER 5, 2013

US 13/967,163 (AGN REF: 17618CON6B!

l. — 36. (Canceled)

37. (Currently Amended) A topical ophthalmic emulsion for treating an eye of a human

comprising cyclosporin A in an amount of about 0.05% by weight, polysorbate 80, acrylate/ClO—

30 alkyl acrylate cross—polymer, water, and castor oil in an amount of about 1.25% by weight;

wherein cyclosporin A is the only peptide present in the topical ophthalmic emulsion.

38. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion further comprises a tonicity agent or a demulcent component.

39. (Previously Presented) The topical ophthalmic emulsion of Claim 38, wherein the tonicity

agent or the demulcent component is glycerine.

40. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion further comprises a buffer.

41. (Previously Presented) The topical ophthalmic emulsion of Claim 40, wherein the buffer is

sodium hydroxide.

42. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion further comprises glycerine and a buffer.

43. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion comprises polysorbate 80 in an amount of about 1.0% by weight.
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44. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion comprises acrylate/C10—30 alkyl acrylate cross—polymer in an amount of

about 0.05% by weight.

45. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion further comprises glycerine in an amount of about 2.2% by weight, water,

and a buffer.

46. (Previously Presented) The topical ophthalmic emulsion of Claim 45, wherein the buffer is

sodium hydroxide.

47. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein, when the

topical ophthalmic emulsion is administered to an eye of a human, the blood of the human has

substantially no detectable concentration of cyclosporin A.

48. (Previously Presented) The topical ophthalmic emulsion of Claim 42, wherein the topical

ophthalmic emulsion has a pH in the range of about 7.2 to about 7.6.

49. — 53. (Canceled)

54. (Currently Amended) A topical ophthalmic emulsion for treating an eye of a human,

wherein the topical ophthalmic emulsion comprises:

cyclosporin A in an amount of about 0.05% by weight;

castor oil in an amount of about 1.25% by weight;

polysorbate 80 in an amount of about 1.0% by weight;

acrylate/C10—30 alkyl acrylate cross—polymer in an amount of about 0.05% by weight;

a tonicity component or a demulcent component in an amount of about 2.2% by weight;

a buffer; and

water;

wherein the topical ophthalmic emulsion has a pH in the range of about 7.2 to about 7.6

and wherein cyclosporin A is the only peptide present in the topical ophthalmic emulsion.
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55. (Previously Presented) The topical ophthalmic emulsion of Claim 54, wherein the buffer is

sodium hydroxide.

56. (Previously Presented) The topical ophthalmic emulsion of Claim 54, wherein the tonicity

component or the demulcent component is glycerine.

57. (Previously Presented) The topical ophthalmic emulsion of Claim 54, wherein, when the

topical ophthalmic emulsion is administered to an eye of a human, the blood of the human has

substantially no detectable concentration of the cyclosporin A.

58. (Canceled)

59. (Previously Presented) The topical ophthalmic emulsion of Claim 54, wherein the topical

ophthalmic emulsion is effective in treating keratoconjunctivitis sicca.

60. (Currently Amended) A topical ophthalmic emulsion for treating an eye of a human, the

topical ophthalmic emulsion comprising:

cyclosporin A in an amount of about 0.05% by weight;

castor oil in an amount of about 1.25% by weight;

polysorbate 80 in an amount of about 1.0% by weight;

acrylate/C10—30 alkyl acrylate cross—polymer in an amount of about 0.05% by weight;

glycerine in an amount of about 2.2% by weight;

sodium hydroxide; and

water;

wherein cyclosporin A is the only peptide present in the topical ophthalmic emulsion.

61. (Previously Presented) The topical ophthalmic emulsion of Claim 60, wherein the topical

ophthalmic emulsion has a pH in the range of about 7.2 to about 7.6.
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62. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion is therapeutically effective in treating dry eye.

63. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion is therapeutically effective in treating keratoconjunctivitis sicca.

64. (Previously Presented) The topical ophthalmic emulsion of Claim 37, wherein the topical

ophthalmic emulsion is therapeutically effective in increasing tear production.

65. (Previously Presented) The topical ophthalmic emulsion of Claim 54, wherein the topical

ophthalmic emulsion is therapeutically effective in treating dry eye.

66. (Previously Presented) The topical ophthalmic emulsion of Claim 54, wherein the topical

ophthalmic emulsion is therapeutically effective in increasing tear production.

67. (Previously Presented) The topical ophthalmic emulsion of Claim 60, wherein the topical

ophthalmic emulsion is therapeutically effective in treating dry eye.

68. (Previously Presented) The topical ophthalmic emulsion of Claim 60, wherein the topical

ophthalmic emulsion is therapeutically effective in treating keratoconjunctivitis sicca.

69. (Previously Presented) The topical ophthalmic emulsion of Claim 60, wherein the topical

ophthalmic emulsion is therapeutically effective in increasing tear production.
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Cordero Garcia, Marcela M. 

From: Wine_Laura <Wine_Laura@A||ergan.com>

Sent: Thursday, November 07, 2013 12:23 PM

To: Cordero Garcia, Marcela M.

Subject: FW: 17618CON6B

Attachments: IFW-Search Notes.docm; PTO-326 Office Action Summary.docm; PTO-413 Applicant-

Initiated Interview Summary.docm; Non-Final Rejection.docm; bibdatasheet.pdf;

EASTSearchHistory.13967163.pdf; edan_IDS_O9_12_2013_HLICOEVMPXXIFW3.pdf;

Amended Claim for 17618CON6B (3).pdf; STN.pdf; Interview Agenda (3).pdf

From: Cordero Garcia, Marcela M. imaiito:Marceia.CorderoGarciaébUSPTQGO

Sent: Monday, October 07, 2013 2:03 PM
To: Wine_Laura

Subject: 17618CONGB

  

Marcela M. Cordero Garcia

Patent Examiner

Art Unit 1658

Phone: 571-272-2939

Fax: 571-273-2939

This e-maii, inciLiding any attachments. is meant oniy for the intended recipient and may be a contidentiai communication or a
communication privileged by law. it you received this email in error, any review, use, dissemination, distribution, or copying of this
e—maii is strictiy prohibited. Please notify the sender immediately of the error by return e-maii and please deie‘ie this message from
your system. Thank you in advance for your cooperation.

0470



0471
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Docket No. 17618CON6B (AP)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Acheampong, etal. Examiner: Marcela M. Cordero Garcia

Serial NO.: 13/967,163 Group Art Unit: 1658

Filed: August 14, 2013 Confirmation No. 4274

For: METHODS OF PROVIDING

THERAPEUTIC EFFECTS USING

CYCLOSPORIN COMPONENTS

Customer No.: 51957

 

RESPONSE TO NOTICE REQUIRING INVENTOR’S OATH OR DECLARATION

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

The Applicants were informed via a telephone conversation with the USPTO on

November 21, 2013 that the Notice Requiring Inventor’s Oath or Declaration mailed

November 21, 2013 in the above-referenced case was issued in error and would be

withdrawn (confirmation no. 1273950023).

Nevertheless, in order to expedite issuance of the above-referenced application,

in response to the Notice Requiring Inventor’s Oath or Declaration, Applicants

respectfully submit herewith as EXHIBIT A a copy of Inventor Diane D. Tang-Liu’s

Declaration, which was properly executed under 37 CPR. 1.63 or 1.64 and filed with

the USPTO via EFS on October 8, 2013. A copy of the electronic acknowledgement

receipt for the Declaration in the above-referenced application is also attached for your

reference as EXHIBIT B. If any questions remain, the Office is encouraged to contact

the undersigned at (714)246-6996.

Respectfully submitted,

/Laura L. Wine/

Date: November 21,2013

Laura L. Wine
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Docket No. 17618CON6B (AP)

Attorney of Record

Registration Number 68,681

Please direct all inquiries and correspondence to:

Laura L. Wine, Esq.

Allergan, Inc.

2525 Dupont Drive, T2-7H

Irvine, California 92612

Tel: (714) 246-6996 Fax: (714) 246-4249
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Exhibit A
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PTO/AIN01 (0642)
Approved for use through 01/31/2014. 0MB 0651-0032

U.S. Patent and Trademark Oflioe; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collation of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET (37 CFR 1.76)

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN

'"Vfinflon COMPONENTS

As the below named inventor. i hereby declare that:

This declaration - .
is directed to: The attached application, or

Cl United States application or PCT intemationai application number
filed on

The above-identified applition was made or authorized to be made by me.

i believe that I am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft, Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO~2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. if this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

inventor: Blane D' Tang'Llu 3 Date (Optional) :
Signature: 2 ' 1

Note: An application data sheet(PTO/AlA/14 or equivalent). including naming the entire inventive entity. must accompany this form.
Use an additional PTO/SB/AIAM form for each additional inventor.

 
This deflection of iniormaiion is required by 35 U.$.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to tile (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering. preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden. should be sent to the Chief information Officer, U.S.
Patent and Trademark Office, US. Department of Commerce. PO. Box 1450, Alexandria. VA 22313-1450. 00 NOT SEND FEES 0R COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, FLO. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in ccmpletlng the ban, call 1-800-PTO-9199 and select option 2.
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Electronic Acknowledgement Receipt

International Application Number: —

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN

TItIe of Inventlon: COMPONENTS

First Named Inventor/Applicant Name:

Payment information:

File Listing:

Document . . File Size(Bytes)/ Multi Pages

1 15996

 
17618-Tang-Liu-Declaration.Oath or Declaration filed

pdf e6cccf12c8997e0c0437abbc948b1271c3c3
b1e2

Information:
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Total Files Size (in bytes) 115996

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Electronic Acknowledgement Receipt

International Application Number: —

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN

TItIe of Inventlon: COMPONENTS

First Named Inventor/Applicant Name:

Application Type: Utillty under 35 USC111(a)

Payment information:

File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

 
17618CON6B-Response-to- 1496906

Miscellaneous Incoming Letter Notice-Requiring-Inventors-
Oath-2. pdf 659394d314bdece10b12d44e70ba34506e852345 
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Total Files Size (in bytes) 1496906

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
PO. Box 1450

Alexandria, Virginia 22313-1450
or m (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

péJropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
a

in icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.

Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change ofaddress) apers. Each additional paper, such as an assignment or formal drawing, must
gave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
51957 7590 11/21/2013 I hereby certify that this Fee(s) Transmittal is being deposited with the United

States Postal Service with sufficient osta e for first class mail in an envelo e
’ dd d th 1 p g dd b b f Iia resse to e Mai Stop ISSUE FEE a ress a ove, or eing acsimi e

2525 DUPONT DRIVE, T2'7H transmitted to the USPTO (571) 273—2885, on the date indicated below.
A]. eXi S Swan (Depositor's name)

IRVINE, CA 92612-1599

/AleXlS Swan/ (Signature)

November 21, 2013 (Date) 
 
   APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

13/967,163 08/14/2013 Andrew Acheampong 17618CON6B (AP) 4274
TITLE OF INVENTION: METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN COMPONENTS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

$0 $0nonprovisional UNDISCOUNTED $1780 $1780 02/21/2014

CORDERO GARCIA, MARCELA M 1658 5 14— 020500

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

3 Chan e of correspondence address (or Change of Correspondence
Address orm PTO/SB/ 122) attached.

3 "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03—02 or more recent) attached. Use of a Customer
Number is required.

2.1: 't' Lh t tf t ,1't .
orpr1n1ngon epaen ron page 1s 1 Laura L. Wlne
 

(1) the names of up to 3 registered patent attorneys
or agents OR, alternatively,  
(2) the name of a single firm (having as a member a 2 Joel 3 ' German
registered attorney or agent) and the names of up to I
2 registered patent attorneys or agents. If no name is 3 Debra D . Condlno
listed, no name will be printed.

 

   
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Allergan, Inc. Irvine, CA

Please check the appropriate assignee category or categories (will not be printed on the patent) : '3 Individual E Corporation or other private group entity '3 Government

  
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

XI Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO—2038 is attached.
3 Advance Order — # of Copies a The Director is hereby authorized to charge the re uired fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number 0 l 0 g 8 5 (enclose an extra copy of this form).

Page 2 of 4

PTOL—85 (Rev. 02/11)
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5. Change in Entity Status (from status indicated above)

3 Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/ 15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

3 Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status. 

3 Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

AuthorizedSignature / 'aura " Wine/ Date November 21, 2013

    

   .aura .. W'ne 68,681
  

Typed or printed name Registration No.
  

This collection of information is required by 37 CFR 1.311. The information is re uired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. T is collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v de endin upon the individual case. Any comments on the amount of time you require to complete
this form and/or su gestions for reducing this burden, should be sent to e Chief In ormation Officer, US. Patent and Trademark Office, US. Department of Commerce, PO.
Box 1450, Alexan ria, Virginia 22313—1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450,
Alexandria, Virginia 223 13— 1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Page 3 of 4
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Acheampong, et al. Examiner: Marcela M Cordero Garcia

Serial No.: 13/967,163 Group Art Unit: 1658

Filed: August 14, 2013 Confirmation No. 4274

For: METHODS OF PROVIDING Customer No.: 51957

THERAPEUTIC EFFECTS USING

CYCLOSPORIN COMPONENTS 

COMMENTS ON EXAMINER'S STATEMENT OF REASONS FOR ALLOWANCE

AND INTERVIEW SUMMARY

Mail Stop - Issue Fee
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Statement of Reasons for Allowance in the Notice of Allowance

mailed November 21, 2013, Applicant respectfully submits the following comments.

Summary of Interviews begin on page 2 of this paper.

Comments on Statement of Reasons for Allowance begin on page 4 of this paper.
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Docket No. 17618CON6B(AP) Serial No. 13/967,163

SUMMARY OF TELEPHONE INTERVIEWS

Attendees, Date and Type of Interviews

Telephone interviews were conducted on October 18, 2013, November 4, 2013,

November 5, 2013, and November 7, 2013 and attended by Examiner Marcela M Cordero Garcia

and Laura L. Wine. Laura L. Wine also contacted the Examiner on October 17, 2013, October

23, 2013, October 28, 2013, October 30, 2013, and November 1, 2013 to inquire regarding the

status of the application. Dr. Mayssa Attar was also present for the October 23, 2013 status

inquiry.

Identification of Claims Discussed

The Claims were discussed, focusing on Claims 37, 54, and 60.

Identification of References Discussed

On October 18, 2013, US. Patent No. 5,474,979 to Ding et al. was discussed. On

November 4, 2013, US. Application Serial No. 10/621,053 (published as US. Patent

Application Publication No. 2005/0014691 and issued as US 6,984,623 to “Bakhit”) was

discussed. On November 7, 2013, US. Patent Application Serial Nos. 13/649,287, 12/035,698,

and 11/897,177 were discussed.

Proposed Amendments

On November 5, 2013, it was proposed to amend Claims 37, 54, and 60 to recite the

limitation “wherein cyclosporin A is the only peptide present in the topical ophthalmic

emulsion.”

Principal Arguments and Other Matters

On October 18, 2013 Laura L. Wine and Examiner Cordero Garcia discussed the

response and exhibits to be filed in the October 23, 2013 response to non-final office action,

using Examiner Cordero’s courtesy copy of the Non Final Office Action emailed to Laura L

Wine on October 7, 2013 and the Applicants’ courtesy copy of the response to the Office Action

drafted for discussion purposes emailed to Examiner Cordero on October 14,2013 as a guide.

On November 4, 2013 the Bakhit reference was discussed. While the Applicants did not

acquiesce to a potential 102(e) rejection, in order to expedite prosecution, on November 5, 2013,
6‘

the Applicants agreed to amend the independent Claims to recite the element wherein

cyclosporin A is the only peptide present in the topical ophthalmic emulsion.”

2
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On November 7, 2013 US. Patent Application Serial Nos. 13/649,287, 12/035,698, and

11/897,177 were brought to the attention of the Applicants. While the Applicants do not

acquiesce to any potential provisional obviousness-type double patenting rejections over the

claims of these references, terminal disclaimers were filed over these copending applications and

accepted on November 7, 2013.

Results of Interviews

It was agreed that the Applicants would file terminal disclaimers over US. Patent

Application Nos. 13/649,287, 12/035,698, and 11/897,177. The Examiner also agreed to enter

the proposed amendment to Claims 37, 54, and 60 as an Examiner’s Amendment, and that the

Claims were allowable.
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Docket No. 17618CON6B(AP) Serial No. 13/967,163

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

Applicants respectfully submit the following comments on the Examiner's Statement of

Reasons for Allowance.

The Applicants respectfully disagree with the Examiner’s determination that the evidence

of Commercial Success presented in the October 23, 2013 response to Office Action, including

the Declaration of Aziz Mottiwala filed under 37 CFR 1.132 and associated Exhibits, was

insufficient to overcome the rejection of the Claims under 35 U.S.C. § 103(a) based on Ding et

al. The Applicants also respectfully disagree with the Examiner’s determination that the evidence

of Long Felt Need presented in the October 23, 2013 response to Office Action, including the

Declaration of Rhett M. Schiffman (“Schiffman Declaration 2”) filed under 37 CFR 1.132 and

associated Exhibits, was insufficient to overcome the rejection of the Claims under 35 U.S.C. §

103(a) based on Ding et al.

To the extent that there is any implication in such Statement that the patentability of the

claims rests on the recitation of a single feature or the combination of particular features,

Applicants respectfully disagree, since patentability rests on each claim taken as a whole. For

example, Applicants submit that there are additional features from the claims that are not set

forth in the cited art. Further, the Statement refers to certain features of the claims. To the extent

that the Examiner's Statement omits claim elements, groups claims together, or identifies

purportedly distinguishing features of a claim or a group of claims, Applicants respectfully

disagree with the Examiner's Statement. Rather, Applicants submit that the claims are allowable,

because each claim, taken as a whole, recites a unique combination of features that is not

anticipated or rendered obvious by the prior art.

Applicants also hereby traverse and respectfully reserve the right to traverse the

characterizations of what any particular reference shows or teaches, or what any combination of

references shows or teaches, or the appropriateness of combining references, and reserve the

right to continue to do so in the future. In addition, Applicants respectfully traverse any

characterizations of which references are deemed to be the closest prior art. Further, by making

certain amendments to the claims, Applicants are not conceding that previously pending claims

are not patentable. Rather, the amendments are being made to facilitate expeditious prosecution

of this application. Applicants reserve the right to pursue at a later date any previously pending

or other broader or narrower claims that capture any subject matter supported by the application's

4
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disclosure. Moreover, any arguments in support of patentability and based on a portion of a

claim should not be taken as founding patentability solely on the portion in question; rather, it is

the combination of features or acts recited in a claim taken as a whole which distinguishes it over

the identified references.

Applicants attach herewith payment of the issue fee and requests that the application

proceed to issuance. Should the Examiner have any concerns, the Examiner is invited to contact

the undersigned at the telephone number below.

Respectfully submitted,

November 21, 2013

/Laura L. Wine /

Laura L. Wine

Laura Wine-T2-7H Reg. No. 68,681

Allergan, Inc.

2525 Dupont Drive

Irvine, CA 92612
Direct: 714-246-6996

Fax: 714-246-4249
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Electronic Patent Application Fee Transmittal

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN

TItle of Inventlon: COMPONENTS

_

Utility under 35 USC111(a) Filing Fees

Sub-Total in

USD($)
Description Fee Code Quantity

Basic Filing:

Miscellaneous-Filing:

Patent-Appeals-and-lnterference:

Post-Al|owance-and-Post-lssuance:

Utility Appl Issue Fee 1501 1780 1780
Extension-of—Time:

0489
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Miscellaneous:

Total in USD (5) 
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Electronic Acknowledgement Receipt

“

—

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN

TItle of Invention: COMPONENTS

—

Payment information:

 
Submitted with Payment yes—

—
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

FHeLBfing:

Document . . File Size(Bytes)/ Multi Pages

108652

Issue Fee Payment (PTO-85B) 17618CON6B-Issue-Fee.pdf dbb9dc73afc8ebd7d9ad3a80b91 20149f1 c
d3a15

Information:

I7618CON6BINTERVIEWSUMM 125136

Miscellaneous Incoming Letter ARYANDCOMMENTSONEXAMI
N ERSSTATEM E NTS.ple 9b3befef4aa84ece44b9f34520a2cf470226ddI

Fee Worksheet (SB06) fee-info.pdf 62a410e22cc6e0ee2d1b021e28d80e59b03
d 1 el 2

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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*\ UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ‘ TI‘ORNEY DOCKET NO. CONFIRMATION NO.

13/967,163 08/14/2013 Andrew Acheampong I7618CON68 (AP) 4274

ALLERGAN, INC. - CORDERO GARCIA. MARCELA M '
2525 DUPONT DRIVE, T2-7H v
IRVINE, CA 92612-1599 “"5" NUMBER

1658

NOTIFICATION DATE DELIVERY MODE

12/03/2013 ELECTRONIC

Letter Withdrawing a Notice Requiring Inventor’s Oath or Declaration

The Notice Requiring Inventor’s Oath or Declaration mailed on //’Z/‘2W3 was sent in error, and is
hereby withdrawn. The time period set forth in the Notice of Allowance and Fee(s) Due to file a reply and

pay the required fees continues to run from the mailing date of the Notice of Allowance and Fee(s) Due.

Any time period set forth in the Notice of Allowability continues to run from the mailing date of the
Notice of Allowability.

Questions relating to this Notice should be directed to the Application Assistance Unit at 571-272-4200.

(571)-272-4200 or l(888)-786-0101

Patent Publication Branch

Office of Data Management
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Viigmia 22313-1450www.uspto.gov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

13/967,163 08/14/2013 Andrew Achcampong 17618CON6B (AP)
CONFIRMATION NO. 4274

51957 PUBLICATION NOTICE

ALLERGAN, INC.

ZQSDUPONTDWVETQJH WWIWWWMMWWWMMIIMWWWWIW
IRVINE, CA 92612-1599 000000 97026

Title:METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN COMPONENTS

Publication No.US-2013-0331339-A1

Publication Date:12/12/2013

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37

CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the

Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to

applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth

in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of

Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,

by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent

Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and

Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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Ecegpi date: 09/12/2Q13 13967163 §3§67163 ~ GAU: 1658

'“FORMAT'OND'SCL°S“RE
STATEMENT BY APPLICANT

(Not for sumeSSIon under 37 CFR 1.99)

Attorney Docket Number 17618-US—BCON6-AP

ALL REEEEENCES CQNSEDERED EXCEPT WHERE LENED THROUGH. /'Fv’Ll‘v‘i,CnG=/’

 

6486124 2002-11-26 Olbrich et al

6544953 2003-04-08 Tsuzuki et al

6555526 2003-04-29 Toshihiko Matsuo

6562873 2003-05-13 Olejnik et al

a
05

6569463 Patel et al

2003-06-24 Yoichi Kawashima
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMIVHSSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

13/967,163 01/14/2014 8629111 17618CON6B (AP) 4274

 

51957 7590 12/24/2013

ALLERGAN, INC.
2525 DUPONT DRIVE, T2-7H
IRVINE, CA 92612-1599

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above—identified application will include

an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above—identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information

Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (571)—272—7702. Questions relating to issue and publication fee

payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management

(ODM) at (571)-272-4200.

APPLICANT(S) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Allergan, Inc., Irvine, CA, Assignee (with 37 CFR 1.172 Interest);
Andrew Acheampong, Irvine, CA;
Diane D. Tang-Liu, Las Vegas, NV;
James N. Chang, Newport Beach, CA;
David F. Power, Hubert, NC;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location

for business investment, innovation, and commercialization of new technologies. The USA offers tremendous

resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage and facilitate business investment. To learn more about why the USA is the best country in

the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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Case 2:14-cv-00188 Document 2 Filed 03/06/14 Page 1 of 1 PageID #: 115

A0 120 Rev. 08/10

Mail Stop 8 REPORT ON THE
To: Director of the US. Patent and Trademark Office FILING OR DETERMINATION OF AN

PO. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the Us. District Court Eastern District of Texas, Marshall Division on the following

El Trademarks or M Patents ( [I the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:14-cv-188 3/6/2014 Eastern District of Texas, Marshall Division

PLAINTIFF DEFENDANT

ALLERGAN, INC. ACTAVIS PLC, ACTAVIS, INC., WATSON
LABORATORIES, INC., and ACTAVIS PHARMA, INC.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 8,629,111 1/14/2014 AIIergan, Inc.

-— 
In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

El Amendment I:I Answer I] Cross Bill |:I Other Pleading

PATENT OR DATE OF PATENT
TRADEMARK N0. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

l——_
-—
—_
—_
——

In the above—entitled case, the following decision has been rendered or judgement issued:

 

 

   
DECISION/JUDGEMENT

(BY) DEPUTY CLERK 
Copy l—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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PATENT 8,629,111
IN UNITED STATES PATENT AND TRADEMARK OFFICE

Patent No.: 8,629,111 Docket No: l76l8CON6B (AP)

Issue Date: January 14, 2014 Application No. 13/967,163

Patentee: Andrew Acheampong et al.

Title METHODS OF PROVIDING THERAPEUTIC EFFECTS USING

CYCLOSPORIN COMPONENTS

RES QUEST FOR CERTIFICATION OF CORRECTION

Attn: Certificate of Correction Branch

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

It is requested that a Certificate of Correction be issued correcting printing errors appearing

in the above-identified United States patent. We are including a Patent Proofing Form and a

Marked-Up Version of the issued patent for your reference.

Pursuant to l.20(a), the examiner is authorized to charge the Certificate of Correction fee

of $100.00 or any additional fees or credit overpayment to Deposit Account No. 010885.

Issuance of the Certificate of Correction would neither expand nor contract the scope of the

claims as properly allowed, and re-examination is not required.

Respectfully submitted,

/LAURA L. WINE/

Date May 8, 2014 By Laura L. Wine

Attorney Name: Laura L. Wine

Reg. No.: 68681

Allergan, Inc.

2525 Dupont Drive, T2-7H

Irvine, California 92612

Tel: (714) 246-6996 Fax: (714) 246-4249
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Andrew Acheampong et al. Examiner: MARCELA M CORDERO GARCIA

Patent No.: 8,629,111 Group Art Unit: 1676

Issue Date: January 14, 2014 Docket No: 17618CON6B (AP)

Application No. 13/967,163

Title: METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN COMPONENTS

Attn: Certificate of Correction Branch

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

We are transmitting herewith the attached:

Request for Certificate of Correction.
Certificate of Correction Form - PTO-1050|><|><1

Please charge any additional fees or credit overpayment to Deposit Account No.010885.

Respectfully submitted,

/LAURA L. WINE/

Date: May 8, 2014 By Laura L. Wine

Attorney Name: Laura L. Wine

Reg. No.: 68681

Allergan, Inc.

2525 Dupont Drive, T2-7H

Irvine, California 92612

Tel: (714) 246-6996 Fax: (714) 246-4249
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PTO/SB/44 (09-07)
Approved for use through 08/31/2013. OMB 0651-0033

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

(Also Form PTO—1050)

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO : 8,629,111 Page 1 of2

DATED : January 14, 2014

INVENTOR(S) : Andrew Acheampong et al.

It is certified that errors appear in the above-identified patent and that said Letters Patent is

hereby corrected as shown below:

On the first page, in field (45), under “Date of Patent”, in column 2, line 1,

delete “January 14, 2014” and insert - - *January 14,2014 - -, therefor.

On the first page, under “( * ) Notice:”, in column 1, line 4, above “(Item 21)”

insert - - This patent is subject to a terminal disclaimer. - -.

On page 2, in column 2, under “OTHER PUBLICATIONS”, line 25, delete "Pregnanolone" and

insert - - Pregnenolone - -, therefor.

On page 3, in column 1, under “OTHER PUBLICATIONS”, line 7, delete "Muscosal" and

insert - - Mucosal - -, therefor.

On page 3, in column 1, under “OTHER PUBLICATIONS”, line 22, delete "Pediatr" and

insert - - Pediatric - -, therefor.

On page 3, in column 1, under “OTHER PUBLICATIONS”, line 43, delete "Polyocyethylene" and

insert - - Polyoxyethylene - -, therefor.

In column 1, line 34, delete "cyclosporin a" and insert - - cyclosporin A - -, therefor.

In column 1, line 35, delete "cyclosporin a" and insert - - cyclosporin A - -, therefor.

In column 2, line 62, delete "kerapoconjunctivitis," and insert - - keratoconjunctivitis, - -, therefor.

In column 2, line 67, delete "cyclosporin" and insert - - cyclosporins - -, therefor.

In column 3, line 1, delete "is as" and insert - - are as - -, therefor.

In column 3, line 10, delete "keratisis" and insert - - keratitis - -, therefor.

In column 3, line 23, delete "clyclosporin" and insert - - cyclosporin - -, therefor.

In column 5, line 17, delete "kerapoconjunctivitis," and insert - - keratoconjunctivitis, - -, therefor.

In column 6, line 10, delete "mobil" and insert - - mobile - -, therefor.

In column 10, line 29, delete "amphorteric" and insert - - amphoteric - -, therefor.

In column 11, line 4, delete "gucoaminoglycans" and insert - - glycosaminoglycans - -, therefor.

 
MAILING ADDRESS OF SENDER: Atty Docket No: 17618CON6B (AP) PATENT NO. 8,629,111

Legal DepaItment 7T2—7H
Allergan, Inc.
2525 Dupont Drive
Irvine, Ca 92612 No. of additional copies
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PTO/SB/44 (09-07)
Approved for use through 08/31/2013. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

(Also Form PTO—1050)

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO : 8,629,111 Page 1 of 2

DATED : January 14, 2014

INVENTOR(S) : Andrew Acheampong et al.

It is certified that errors appear in the above-identified patent and that said Letters Patent is

hereby corrected as shown below:

In column 11, line 22, delete "methacryloyloxethylsuIfonates" and

insert - - methacryloyloxyethylsulfonates - -, therefor.

In column 11, line 23, delete "hydroxypropylsulonic" and insert - - hydroxypropylsulfonic - -,

therefor.

In column 14, lines 4-5, delete "thermodynamicaly" and insert - - thermodynamically - -, therefor.

In column 14, line 22, delete "Cyclosporin" and insert - - Cyclosporin A - -, therefor.

In column 14, line 25, delete "Premulen ®" and insert - - Pemulen® - -, therefor. 
MAILING ADDRESS OF SENDER: Atty Docket No: 17618CON6B (AP) PATENT NO. 8,629,111

Legal DepaItment 7T2—7H
Allergan, Inc.
2525 Dupont Drive
Irvine, Ca 92612 No. of additional copies
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(12) United States Patent

Acheampong et al.
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(10) Patent No.:

(45) Date of Patent: 

(54) METHODS OF PROVIDING THERAPEUTIC
EFFECTS USING CYCLOSPORIN
COMPONENTS

(71) Applicant: Allergan, Inc., Irvine, CA (US)

(72) Inventors: Andrew Acheampong, Irvine, CA (US);
Diane D. Tang-Liu, Las Vegas, NV
(US); James N. Chang, Newport Beach,
CA (US); David F. Power, Hubert, NC
(US)

(73) Assignee: Allergan, Inc., Irvine, CA (US)

( * ) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days. 

(21) Appl.No.: 13/967,163

(22) Filed: Aug. 14, 2013

(65) Prior Publication Data
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