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A Randomized Trial Comparing the
Dorzolamide-Timolol Combination Given

Twice Daily to Monotherapy with Timolol

and Dorzolamide

e e R R

Janet E. Boyle, BA,' Kalyan Ghosh, PhD,? David K. Gieser, MD,? Ingrid A. Adamsons, MD, MPH,' the
Dorzolamide—T#molol Study Group*

Objective: To cumpare the efficacy and safety of a fixed combination of 2.0% dorzolamide and 0.5% timolo!
administered twice daily with each of the individual components administerad in their usual monotherapy dose
regimens in patients who had washed out all ocular hypotensive medications. -

Design: A 3-month, paralle!, randomized, double-masked, active-controlied, multicenter clinical trial.

Participants: A total of 335 patients with bilateral ocular hypertension or open-angle glaucoma participated.

Intervention: After completing a washout of ocular hypotensive medications, patients were randomized lo
receive either the dorzolamide-timolol combination twice daily plus placebo once daily, 0.5% timolol twice daily
plus placebo once daily, or 2.0% dorzolamide three times daily.

Main Outcome Measures: Intraocular pressure (IOP) was measured at moming trough (hour 0) and peak (2
hours postdose) on day 1, week 2. and months 1, 2, and 3. Ocular and systemic safety were evaluated at each
study visit.

Resufis; Intraocular pressure reduction was greater on averags in the combination group than in the dorzolamide
and timolo! groups. At moming trough {month 3, hour 0), the mean reduction in IO from bassline was 27.4% (-7.7
mmHg) for tire combination, 15.5% (—4.6 mmHg) for dorzolamide, and 22.2% (~6.4 mmHg) for timolol. At moming
peak {month 3, hour 2), the mean IOP reduction from baseline was 32.7% (—9.0 mmHg), 19.8% (5.4 mmHg). and
22.8% (—6.3 mmHg) for the combination, dorzolamide, and timolol, respectively. Overall, the incidence of clinical
adverse experiences was comparable betwesn the combination and each of its components. The proportion of
patients who discontinued from the study because of clinical adverss experiences was also comparable batween the
combination and dorzolamide, although it was significantly greater in the combination group than in the timolol group
7% vs. 1%, P = 0.036). Similarfly, comparable numbers of patients in the combination and dorzolamide groups
reported ocutar symptoms; however, when compared to the timolo! group, rnore patients receiving the combination
reported blurred vision, buming eye, stinging eye, and tearing eye.

Conclusions: After a washout of ocular hypotensive therapy, the I0P-lowering effect of the dorzolamide-
timolot combination was greater than that of either of its components administered as monotherapy. The
combination is generally well-tolerated and provides a convenient altemative to concomitant therapy with its
individual components. Ophthalmology 1998;105:1945~1951
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Open-'angle glaucoma is a chronic disease characterized by
the painless elevation of intraocular pressure (10P), progres-
sive opiic nerve damage, and visual field loss leading to
blmc}ness. Currently, lowering JOP is the only established
medical treatment for opeg-angle plaucoma, There is in-
creasing evidence that reducing IOP as much as possible
impraves the likelihood of delaying or halting progression
of optic nerve damage and visual field loss.! The most
common first-line therapy for the treatment of glaucoma is

. topical beta-blockers, specifically timolol maleste, Because

glaucoma is u chronic progressive disease, however, the
majority of patients eventually require more than one med-
ication to control their IOP. Dorzolemide hydrochloride
(TRUSOPT, Merck & Co., luc, Whitehouse Station, NJ) is
a topical carbonic anhydrase iphibitor that is frequenty
prescribed as adjunctive therapy to timolol to achieve ad-
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ditional TOP reduction. In controlled clinical trials; dorzol-

"amide provided additional IOP reduction whepn used as

adjunctive therapy 0 timolol regardless of which of the W
drugs was used as the initial therapy.2~* In addition to the
demonstrated efficacy of dorzolamide and timolol, the
safety profiles of these agents &r® well-established.

Dorzolamide and timolol have been formulated as 2
combjnation product (COSOPT. Merck & Co., Inc, White-
house Station. NJ) that would provide 2 more convenient
dosing regimen for patients requiring roultiple medications.
Kass and associates® have shown that although patient non-
compliance is a factor regardless of the medication pre-
scribed, the rate of coropliance (mean = standard deviation)
with Gmolol administered twice daily (84.3% = 14.0%) is
greater than the rate of compliance with pilocarpine (7171.1%
+ 18.7%), which was administered four times daily. An
even greater decrease in compliance with increasing dosing
frequency was reported by Cramer et 1% These investiga-
tors found that compliance with epilepsy medications de~
creased from 87% for medications taken once daily w 39%
for medications taken four times daily. Purthermore, pa-
tents’ compliance to take their redication during the dos-
ing imerval window (i.e.. 9-15, 6-10, and 4~8 hours for
wice-daily, three-times-daily, and four-times-daily regi-
mens, respectively) also decreased with increased dosing
frequency.” Although reducing the mumber of products and
the number of required daily instillatons is unlikely to
eliminate the problem of noncormpliance entirely. the com-
bination formulation may improve the rate of compliance
and consequently iaprove IOP control.

The combination has previously been evaluated in
patients inadequately controlled with timolol mono-
therepy (Strohmaier K, et al. Invest Ophthalme! Vis Sci
1996:37:S1102). The current trial was designed to eval-
uate the combination in comparison to its components in
4 broader putient population than has been swudied pre-
viously, namely those withdrawn from ocular hypoten-
sive therapy.

Materials and Methods

This was a 3-month, parallel, randomized. double-masked, ac-
tive-controlled study conducted at 27 centers in the United
States. a1} of which received ethical review committee approval
of the protocol: informed consent was obtained from all patients
before beginning the study. Males and postmenopausal or ster-
ilized females 21 to 85 years of age with bilateral open-angle
glaucoma or ocular hypertension were eligible for enrollment.
Among the ocular conditions for which patients were excluded

were visual acuity worse than 20/80 in both eyes. history or
evidence of acute or chronic angle closure glaucoma, or history
or evidence of intraocular surgery of significant ocular traume
within 6 months of study start. However, paticnts may have had
intraocular laser therapy up to 3 months before study start.
Other reasans for exclusion included any contraindication o
tirolol or carbonic anhydrsse inhibitors, known scvere or ic-
rious hypersensitvity to sulfonamides, concomitant therapy
with medications known to affcct IOP. and previous cxposure 1o
the dorzolamide-tirolol combination.
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Before entering the study, patents discontinued all oculas hy-
(ensive medications sccording to the following schedule: 21
days for beta-blockers and oral carbonic anhydrase inhibitors. 7
days for epinephrine or dipivefrin. and 72 hours for pilocarpine.
carbachol, or aceclidine. After this washout period, patieats xe-
turned to the clinic on day 1 for baseline cxaminations. Baseline

in at least one cye (the samc eye) at hours 0 and 2 were then
randomly assigned. gecording to 2 wmp\xler-gemramd allocaton
schedule, to receive one of the following three masked treatments:
0.5% timolol-2.0% dorzolamide twice daily plus placebo once
daily; 0.5% dmolol twice daily plus placsbo once daily; or 2.09%
dorzolamide three tmes daily. :

The formulation of timotol used was TIMOPTIC (Merck &
Co., Inc, Whitehouse Seation. NJ), a phosphale-buﬁered solu-
tion (pH 6.8) of umolol maleate. The formulation of dorzola-
rmide used was TRUSOPT. a buffered (pH 5.6), slightly viscous.
agueous SOJBLioR of dorzolamide hydrochloride. The fixed com-
binaton of dorzolamide-timolol was formulated by adding
umelol maleate to the TRUSOPT formulation and therefore was
a slightly viscous solution with a pH of 5.6. All formulations
were jsotonic: benzalkonivm chloride was the preservative. Ina
study in pigmented rabbits. the bioavailability of timolol and
dorzotamide in the iris—ciliary body was very comperable
whether the drugs werte administered as separale components of
a5 the fixed combination (Sugrue MF. et al. fovest Ophthalmol
Vis Sci 1998:39:3926).

“The first. dose of test drug was administered in the afternoon on
day 1. All patients wers dispensed medication labeled with instil-
Jation instuctions and packaged by allocation nurnber in identical
botdes. A disclosure panel. which identified the contents of each
botle beneath a mask, was separated from each botle at the time
of dispensing and was kept with the patients” records. In the event
of an emergency requiring the identification of test drug, the
disclosure panel could bave been swabbed with alcohol to remove
the mask and show the conteats of the bottle, No labels were
unmasked during the study. Measurements were obtained imme-
diately predose at moming trough (hour 0) and 2 hours after the
monning dose at moming peak (hour 2). Ocular symptoms, Signs.
and adverse experiences were also recorded at each visit An
adverse experience was defined a5 any unfavorable and unintended
change in the structare. function, or chemistry of the body. or
worsening of a pre-existing condition, temnporally associated with
any use of study medication whether or not considered related to
the use of the study drug. Additional safety measurements included
a physical examination, a complete oplialruic examination, com-
puterized visual fields. and {aboratory evaluations (blood chemis-

. try and hematology) during the washout period and at poststudy.

Statistical Analysis

Ocular hypotensive effect was assessed using the percent change
in 1OP from the time-matched baseline values (hours 0 and 2). T

percent change from baseline wes calculated using the patent’s

worse eye. If only one eyc mel the entry criterion. then that eye
was defined as the worse eye However, if both cyes met the

criterion, then the worse eye was defined as the eye with the higher
IOP at hour 0 on day 1. If both eyes were cqual at that tme, the eye
with the higher IOP at bour 2 on day | was sclected. If both eyes
wrere equal at how 2. tieu e 1ight eye was sclocred.

The statistical software package SAS, Version 6.10 (SAS In-
stitute Inc, Cary, NC), was used to evaluate the dats. The differ-
ences in mear percent change ip IOP from baseline between the
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Boyle et al - Domolamide-Timolol Component Comparison in Washed-out Patients

Table 1. Baselins Demographic Characreristics by Treatment Gréup: No. (%)

Combination Dorzolamide Timolol Total
N = 114) (N = 109) o = 112) (N = 335)
% - -
2 55 (50) 62 (55) 171 (51)
g;nl:k 23 gﬁ; 54 (50} 50 (45) 164 (49)
M 6(82)
i 94 (86) 88 (79) n
oy e Zan 157 B0
ispani 2(2)
i R 140 2) 400
Leis color ) .
15 (14) 18(16) 51(15)
lkmrk o ;? &‘6'1; 31 (28} 17 (24) 827
Hazel Q1 21(19) 31(28) 76 (23)
Gre 5(4) 8(7) 514) 18(5)
Mot 36 (32) 34(31) 31(28) 101 (30)
ALY 613 115) 624 111.1) 62011151
;‘3;; ko) 625&'7’ z7£eo 3643 17-84
Baseline 1OF —~ worse eye (mmHg)
wagm (sD) 27.8(50) 28.1{4.7] 279 4.6] 27.9 14.8)
' 'N;;m 1) 27.0144) 211237 27.243] PYRULRY!
SD = standard deviation; IOP = intraocular pressure.
combination and the monotherapy groups were esimated fromthe  Results

weighted average of observed trestment differences in clinics
where the weights were proportional to the number of patients
enpolled at each clinic. A two-way analysis of variance mode] was
used to cvaluate the clfect of treatment, investigative sitc, and their
interaction. Ninety-five percent confidence intervals (CIs) for the
mean difference in percent change in IOP from baseline were used
to determine the superiority of the combination over its compo-
nents. If the limits of the CIs were negative, the superiority of the
combination was concluded, Note that this study was designed to
provide 94% power for detecting a difference of 6.0 percentage
points i the mean percent change from baseline between any 2
groupe, based on a sawple size of 100 patients per group and an
assumed standard deviation of 12.0 percentage points within each

oroup; these percentage points were based on the results of a
previous study of the combination.*

The primary cfficacy analysis was based on the All-Patients-
Treated, Last Observation Carried Forward (APT-LOCF) ap-
prosch. In this approach, all patients randomized to study medi-

. cation with efficacy data for at lesst one visit after randomization

were included. Missing data were estimated from previous time-
matched obscrvations occurring within the study period. Patients
with missing data at the first visit of the study were not included
until a visjt with data was reached,

To validare the priraary apalysis, a secondary analysis was
performed using the Per-Protocol-Observed Cases (PP-0OC) ap-
proach in which cxaminations associated with a serious violadon
of the protacol were excluded and missing data points were not
estimated. The results from this approsch were similar to those of
the APT-LOCF approach, and therefore only rosults from the
APT-LOCF epproach will be presented. Treaument group compar-
isons with regard to the incidence of adverse experiences and
veplar signs and symptoms were made using Fisher's exact test

(two-tailed).

Demographics and Patient Accounting

A total of 335 patients (171 mates and 164 females) entered this
study and were randomized to 1 of the 3 weatment groups. Table
1 presents (he baseline demographic characteristics of the smdy
population. The mean age was 62 years and 82% of patients were
white, There were no statistically significant differences between
the treatment groups with regard to the proportion of males and
females, race distribution, iris calor, age. or baseline IOP (worse
eye).

The most common concomitant medical conditions present in
patients participating in the study were hypenension, arthnitis,
hypercholesterolemia, and headache. The maost common prior thee
apics were timolol Toaleate, sspirin, pilocarpine, and Jevobunolol
hydrochloride. The most common concomitan! therapies were
ibuprofen, aspirin. and acetaminophen.

Of the 335 patients in this stady, 334 conwibuted IOP data for
the primary analysis of efficacy (APT-LOCF). One patient who
did not have any JOP measurements after baseline was excluded.

All 335 parients were included in the evuluaton of chnical and
laboratory adverse experiences,

FEfficacy Results

The IOP summary statistics for each smdy visit are presented in
Table 2. At the end of the study, at moming trough (month 3. hour
0), the percent mean JOF wduction from bdascling was 27.4%
(—7.7 mmHg) in the combination group, 15.5% (—4.6 mmHg) in
the dorzolamide group, and 22.2% (—6.4 mmHg) in the timolol
group. Al raoming peak (month 3, hour 2, the mean IOP reduction
fruiu bascline was 32.7% (—9.0 mmHg) in the combination group,
19.8% (~5.4 mmHg) in the dorzolamide group, and 22.6% (—6.3
mmbig) in the timolod group.
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Table 2. Intraocular Pressure (mmHg) Sumenary Statistics Mean (Standard Deviation)*
e

Examination Treatment N Raoerline Treatment Change % Clunge
He 0 )
3 inati 9 (5.0 19.7 (4.1} ~8.1 (4.8) -28.5(133)
b cmmm\mbmﬁ’: %g %3 (2.1) 234 (44) 460D ~1R1({116)
Timelol 111 19 24.6) 21.5(3.8) -6.4 (4.0 ~22.4 (11.8)
Mo 1 Cotnbination 114 27.8(5.0) 19.8(4.3) -80(4.5) -28.2(13.0)
Dorzolamide 109 6.1 (4.7) 25.1(4.2) -50(3.8) ~17.4(11.4)
Timolo! 111 279 (4.6) 20.9 (4.0) -Z.O 3.9) ~74 6 (11.7)
Mo 2 Combination 114 21.8(5.0) 20.1(4.5) -7.1¢42) -21.3(nn
Dorzolamide 109 28.1 (4.7) 23.4(43) -4,7(3.9) -163(12.0)
Timolel 111 27.9(4.6) 214 (4.6) -6.5(3.8) -23.2(12.0
Mo 3 Combinadon 114 21.68(5.0) 20.1 (4.5) ~2.7(4.2) ~274 (13 1)
" " " Donolamide 109 8.3 (4.1 23.5 (4.2) -4.6(4.3) ~15.5 (13.5)
Timolol 111 219 (4.6) 215 (49) -6.4(4.1) -22.2(12.5)
Hr2 -
inati 1 {4 180(3.5) -91(39 -331 01
Wi wm»m ig 71'313 ((32)) 213(3.9) ~60(3.1) -21.9(10.6)
Timolol 110 273 (4.4) 203 (3.5) ~7.0(4.9) —246(14.5)
Mo i Combination 12 271.14.3) 178031 ~9.3 (4.4) -33.7(13.1)
Dorzolamide 109 21.3(3.8) 21.2(3.9) -6.1{33) -~22.1 (110)
Timolol 110 173 (449) 202039 ~70(4.9) -24.8(15.0)
Mo Combination 112 27.1 (4.3) 17.1(3.7) ~94 (1.4) =341 (12.6)
Dortolamide 109 213 (38) 213 (3.8) -59(3.3) -21.5(109)
Timolol 110 7.3 (4.4) 20.7 (4.4) -6.6{5.2) ~11: (168)
Mn 3 Combination 12 21.1¢4.3) 18.1 (3.8) -3.0(4.3) -32.7(12.9)
Dorsolamide 109 21.3(3.8) 21.5(4.3) -54(3.6) -19.8(12.6)
Timalal 110 113 (44) 210 (4.7) -63{4.7) -22.6(156)
SD = smndard deviation.

* All patients treated mnalysis {last observation cartied forward) — worse ee.

Figure 1A displays IOP treatment means and standard egrors
for all treatments at the trough timepoint (hour 0) for each study
visit. Treatment means for the pesk timepoint (hour 2) arc shown
in Figure 1B. At baseline, mesn [OP was comparable among the
three treatment groups, and at both trough &nd peak at all visits the
combination group showed @ greater reduction in 1OP from base-
Jine than either the dorzolamide group or the timolol group. The
difference in IOP reduction from baseline was greater at hour 2
than at hour 0.

The differences between treatment groups in mean percent
change in 10P from baseline are prescnted in Table 3 along with
Cls and probability values. At month 3, hour 0, the mean differ-
ence between the cambination and dorzolamide was —12.0 per-
centage points, und the 95% CI was —15.3, —8.7. Al the same
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timepoint, the mean difference between the combination #nd timo-
Tol in effect on JOP was —4.9 percentage points with 2 95% CT of
~82, —~1.6. The negative Lmits of the CIs indicate that at all
timepoints, the combination has a greater 10P-lowering cffect than
dorzolamide or timolol administered as monotherapy. No interac-
fion between the treatments and the sites was found, indicating that
the differences in treatment effects were consistent across sites.

Safety Results

Table 4 presents 2 summary of the adverse experiences reported
during this study, Of the333 patients in the study. 173 (52%) had
a clinical adverse experience: 57 while receiving the combination,
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Figure 1. The mean inraccular pressure (IOF) (and stardard errars) at hour 0, moming traugh (A) and hout 2, moming peak (B) 15 presented for each
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both timepoints aad ac sll study visits, the patients recciving the combination expenenced a preater drop in I0OP
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Table 3. Escimared Differences, Confidence Intervals, and P Valucs for Difference between Treaments in Mean Percent Change in
Incraocula: Pressure (IOP) from Baseline™

——

- ke -

Combination — Dorzolamidet

Combination — Timololt

P e
4
Exarination Differencet 95% CJ P Differencet 95% CI P
m& 2 -124 ~156.-9.1 <0.001 -59 -9.2,-2.7 <0.001
Mol ~11.0 -14.0,-8.1 20,001 -34 -6.3,~0.5 0.024
Mol -115 ~14.6.~83 <0.001 -40 ~7.1,~09 o011
Mo 3 -12.0 -15.3,~8.7 <0.001 -4i9 6.2,~1.6 U
Hr? _ _ 0001
-113 ~14.4,-8.1 <0.001 -81 112.-50 <0001 .
:”v*:lz -11.7 ~150,-8.5 <0.001 -85 ~11.8.-53 oI
Mo2 -127 -162,~92 <0001 -103 - 140,71 <oous
Ma 3 12.3 ~164,~9.4 <0001 -99 —-134,-64 <0,

Cl = confidence inzerval.

* All patients trearrd amalysiz (laee obcervation caniwd forward) — worse cye.

¢ (Percent change in JOP with combination) ~ (percent change in IOP with component).

$ Negative values for the percentage point differcnces favor the combination.

63 while receiving dorzolamide, and 53 while receiving timolal.
There were Do staustically significant differences between the
combination group and its components in the proportion of pe-
tients with any adverse experience, with drug-related adverse
capericnees, or with serious adverse experiences. A significantly
greater proportion of patients discontinued from the study due o
adverse caperiences in the combination group than in the timolol
growp (7% vs. 1%, P = 0.035). Of the eight patients who discon~
tinued while receiving the combination, five discontinoed becanse
of drug-related adverse experiences. Three of these five patients
discontinued because of ocular adverse experiences inchiding oc-
ular swelling, follicular conjunctivitis, foreign body sensation.
cloudy vision, buming and/or stinging, photosensitivity, and eye
pain. The other two patients receiving the combination who dis-
continued because of drug-related adverse experiences reported
nausea, dyspepsiz, anorexia, tinnitus, and nasal congestion. The
one patient receiving timolo! who discontimued did so because of
2 nonocular, nondrug-related adversc caperience.

The most frequent adverse experience was ocular or local in
nature. Table § presents the number of patients with ocular and
local adverse experiences that occurred in more than 2% of pa-
tients in any treatment group. Although the most common ocular

Table 4. Adverse Experience Summary: No. (%) of Patients

Combigation Dorzolamide Timolol

Patients evaluated 114 109 12
With any adverse experience ST(50)  63(58) 5347
Without any adverse cxpeticnce 57 (50) 46(42) 59(53)
Serious adverse cxpericnce 3(%) 2(2) g
Withdrawn due 0 advense

experience® 8(7) 4(4) (1)
Patients who died 1(D 0 Y
Drup-related edverse experiencct 29 (15) jo@asy  21(19)

* Combination venus timolol, P = 0.035.

1 Drugerelated 1mplies possibly, probobly, ot definitely drugelarad a
dewermined by the mverigator.

adverse expericnee in all (aee weatmen! groups was burning
andor stinging eye, only onc patient, who was receiving the
combination. discontinued from the study because of burning and
stinging. The next most frequent adverse experience was taste
perversion. which was reported by significantly more patients
receiving the combination than timolol (8% vs, 1%, P = 0.019),

The most common nonocular clinical adverse experiences other
than taste perversion reported during the study were upper Tespi-
ratory infection and headache, which occurred in gencrally the
same frequency in all treatment groups.

Table 6 displays the ocular symptoms reported by at least 1%
of the patients in any treatment gioup. The most commonly re-
ported ocular symptoms in all three groups were blured vision,
stinging eye. and burning eye. There were no significant differ-

Table 5. Ocular and Local Adverse Experiences {Incidence
>1% in Any Treatment Group)*

Combination Dorsolamide  Timolol

Adverse Experience  (N=114) (N=109) (N=112)

Patierys with any special
senses AE

38(33) 39(36) %)
Blurred vision 5(4) 4(4) 5(4)
Duming/stingmg, eyet 21 (18) 15(14) 7(6)
Discharge, eye (1) 1) 4(4)
Foreign body sensacion ~~ 2(2) 303) 1)
Injection, oculer 310 4(4) D
Irching, eye 4(4) I 0
Perversion, tasted 2(8) 11 (10) I
Teanng 3(3) LR¢)] . 1¢1}

AE = advenc experience.
* If' s patient reported 8 particolar adverse axpenence maw thun once, the
patient wes counted only once wch thar adverse experience. Patients with

more than one clinical adverse experience in a body syseem are counted
only once in the body syseem total.

1 Combinarion verrur tmolol. P =~ 0.005.
¥ Combination versus timolol, P = 0.019.
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Table 6. Emergent or Worsening Ocular Symptoms Occurring
in 21% of Patients in Any Treatmenc Group: No. (%)

ml_u '\ 1 -3 T- 11
N=114) (N=109 N=112)
Patients evaluated 114 {100) 109 (100) 111 (99)
Patieni with any oculsr
symptoms*® 70(61) 63 (58) 34(31)
Blurrad vision* 320 19(17) 10¢9)
Burning eye* 30(18) 31(28) 109
Drynes of cye ) T(6) 5(7
Eve pain 4(4) 0(0) 2(2)
Evelid pain ot discomfort 1(1) . 2(2) 1)
Foteign body sensation 4(4) 2{2) 4(4)
[eching, eye 8(n 9 (6) %(4)
Photophobis | N 1D 2(2)
Rednew, eve 112) 2(2) 1(1)
Stickiness, eve 4{4) 1(1) c{0)
Stinging eyst 25 (22 1907 9(3)
Tearing cyct 11 (10) 6(6) 1()
Vision cloudy 6(5) 6(6) 4 (4)

* Combination versys timolol P < 0.00.1.
t Combination versus timolol, P = 0.023.
$ Combination versur timolol, P = 0.C05.

-

ences between the combination and dorzolamide groups in the
proportion of patients reporting any ocular symptom; however,
significantly more patients reported ocular symptoms in the com-
bination group than in the timolol group (61% vs. 31%, P <
0.001). Specifically, when compared 1o the timolol group, the
combination group hed a significantly greater incidence of blurred
vision, burning eye, stinging eye, and tearing eye. Of the 71 reports
of buming eys in this study, 66 (93%) were graded mild by
investigators. 3 (4%) wers graded moderate, and only 2 (3%) were
graded severe. Of the S3 reports of stinging eye, 42 (79%) were
mild, 11 (21%) were moderate. and none were severe.

There were no statistically significanr differences among the
groups with regard to any specific laboratory adverse experience or
the incidence of adverse events noted on physical examination.
Additionally. there were no statistically significant differences
between the treatment groups when they were compared for emer-
gent or worsening ocular signs. visual scuity, visual field results,
optic nerve cup-to-disc ratio, blood presswie and pulse rate, or
laboratory measures.,

Discussion

The primary objective of this study was to compare the
10P-lowering effect of the dorzolamide—timolol combins-
tion to that of each of its components administered in their
usual monotherapy dose regimens in untreated patients.
This was accomplished by evaluating the combination at
morning trough (hour O, the primary timepoint of interest)
and at morning peak (hour 2). The results showed that the
cambinstion bad a superior 10M-lowering cffect ielalive
either of its individual components at the primary timepoint
and at 21l other Umepoints measured during the study. For
patients receiving the combination, IOP was lowered, on
avcruge. an additional 1.5 to 3 mmHg compared to patients
receiving timolol alone. Cornpared to patients receiving

1950

dorzolamide, additional IOP lowering of 2t least 3 mmHg
was gained at both peak and trough for patients receiving
the combination. This additional reduction in IOP could be
clinically valuable for many patients. The fixed cambination
solutions of timofol 0.5% and pilocarpine, 2% and 4%, also
have been compared to monotherapy with the individual
components.’ These studies defined adequate TOP control as
an JOP less than or equal to 21 mmFig and found that the
combination was superior to either of its components since
a significantly greater proportion of patients receiving the
combination had an TOP Jess then or equal to 21 mmHg than
did patients receiving cither of its components. Interest-
ingly, if the same definition of adequate 10P were applied to
this study. the mean JOP achieved with the dorzolamide~
timolol combination meets this definition at al] timepoints
during the study. However, dorrolamnide docs not mect it al
any study timepoint. and timolol does not meet this defini-
tion for three of the four trough timepoints (week 2, months
2 and 3).

A previous study of the combination showed the value of
the combination in patients inadequately controlled on timo-
lo! alone (Strohmaier et al. Invest Ophthalmo] Vis Sei
1996:37:51102), whereas this study extends those findings
by showing that the combination is also superior 10 its
compaonents in patients not receiving or discontinued from
previous ocular hypotensive therapy. The additive effect of
dorzolamide and timolo} is perhaps not surprising since
cach componcent of the combination drug affects iufluw by
a different mechanism. Dorzolamide decreases aqueous hu-
mor secretion by inhibiting carbonic anhydrase isoen-
zyme-1l in the ciliary process of the eye: this presumably
slows the formation of bicarbonate ions with subsequent
reduction in sodium and fluid transport into the posterior
chamber of the eye.'® Although the precise mechanism of
the oculsr hypotensive action of timolol is not established
clearly, it appears 10 be mediated via decreased production
of cyclic adenosine monophosphate. This decreases active

ion transport. which has been linked to decreased aqueous
humor production.!’*2

The safety profile of the combination was also evaluated
closely in this study and was compared to that of its com-
ponents administered as monotherapy. Overall, incidence
rates of specific adverse expeniences were similar for all
three treatment groups with the exception of burning and
stinging, which occurred more frequently in the combina-
tion and dorzolamide groups than in the timolol group. The
adverse events attributed to the combination are essentially
the sum of those of the components, with no adverse cffects
observed that were unique to the combination. The mild
nature of the symptoras and the Jow number of discontinu-

ations for burning and stinging indicate that these symptoms
are not a significant limitation to the usc of the combination
product.

In summary, the dorzolamide—tmolol combination,
whén dosed twice g day, has been shown to be a highly
effective and generally well-lolerated therapy for the treal-
ment of clevated IOP. As such. it represeats @ valuuble
alternative to concomitant therapy in patients in whom
aggressive Jowering of IOP is indicated,
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Appendix

Members of the Dorzolamide-Timolol Study Group

Howard Bamebey, MD, Seattle, WA; Ronald Blitzer, MD,
Rahway, NI; Boan Bowe, MD, Weuaichee, WA; Charles
Campbell, TII, MD, Winston-Salem, NC; Leopard Ca-
cioppo, MD. Brooksville, FL: George Cioffi, MD, Portland,
OR; John Cohen. MD, Cincinnat, OH; Marshall Cyrlin,
MD, Southfield, MI; Robert Friedman, MD. Sunrise, FL.
Marvin Greenberg, MD, Ft. Lauderdale, FL; David Gieser,
MD, Wheaton, IL; Louis Gottlieb, MD, Winston-Salem,
NC; Frank Grady, MD, Lake Jackson, TX; Donald Guber,
MD. Altamonte Springs, FL; Baron Hodes, MD, Tucson,
AZ: Alfred Jolson, MD, Altamonte Springs, FL; Stefan
Karas, MD, Ilonululu, HI; David Karp, MD. Melvyn Koby,
MD, Louisville, KY; Kristine Kunesh—Part, MD. Dayton,
OH: Robert Laibovitz, MD, Austin, TX; Richard Lewis,
MD. Sacramento, CA; Charles McMahon, MD, Culorado
Springs, CO: Thomas Mundorf, MD, Charlotte, NC; Leo-
nard Parver, MD, Washington, DC; Michael Rotberg, MD,
Charlotte, NC: Joel Schuman, MD. Boston, MA; John Sta-
bile, MD, Tenafly, NI; Jacob Wilensky, MD, Chicago, IL.
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A Randomized Trial in Patients
Inadequately Controlled with Timolol Alone
Comparing the Dorzolamide-Timolol
Combination to Monotherapy with Timolol
or Dorzolamide

M

Coleen M. Clineschmidz, BA,! Robert D. Williams, MD,? Ellen Snyder, PhD.” Ingrid A. Adamsons. MD. MPH.!
the Dorzolamide—Timolol Combinarion Study Group*

Objective: To compare the dorzolamide-timolol fixed combination twice daily to its components, timolol
rmaleate and dorzolamide hydrochiorids, given in thelr usual monotherapy regimens in patlents whose Intraocular
pressurs (IOP) was not controlied on timolol twice daily alone.

Design: Parallel, randomized, double-masked, and active-controlled study.

Participants: Enrolled were 253 patients from 22 eitee throughout the United States.

intervention: After a 3-weak run-in of timolo! (TIMOPTIC; Merck & Co., Inc., Whitehouse Station, NJ) twice
daily, eligible patients received either the combination {COSOPT; Merck & Co., Inc., Whitehouse Station, NJ)
twice daily (plus placebo to ensure masking), timolol twice daily {plus placebo to ensure masking), or dorzolamide

(TRUSOPT; Merck & Co. Inc., Whitehouse Station, NJ) three times daily for 3 months.

Main Outcome Measures: Intraccular pressure taken at hours 0 {trough) and 2 (peak) after week 2 and
months 1, 2, and 3 was compared to baseline within each treatment group and between the combination and
each component group. The safety profile of the combination was compared to each component.

Results: The combination was numerically superior at all study timepoints and was statistically superior at
all timepoints except for month 2, hour 0 for timolol, and month 2, hour 2 for dorzolamide. The safety profile of
the combination reflected those of its two components. The number of patients reporting ocular or local adverse
experiences was greater for the combination (45%6) and dorzolamide (45%) than for timolol (27%6), with buming
and/or stinging eye being the most frequently reported.

Conclusion: The dorzolamide-timolol combination provides additional IOP lowering compared to either of

its individual components and generally is well-tolerated, Ophthalmology 1998;706:1952-1959

The goal of treatment for patients with ocular hypertension
or glancome s to reach 2 level of intraocular pressure (I0P)
compatible with prescrvation of optic nerve function and
stability of visual fields. Achieving this is most likely if the

Originally received: November 7, 1997.

Revision accepted: May 21, 1998, Manuscript no. 97780,
! Depurunent of Clinival Resesrch, Merck Research Laboratories, West
Point, Pennsylvania

* Taustine Eyc Climic. Louisville, Kentucky,

* Deparment of Statistics, Merck Research Labusatorien, West Point,
Pennsylvania.

Supported by Merck & Cu.. Inc, Whitehouse Station, New Jersey.

Ms. Clinexchmidtr. I'r Adamsons. Dr. Soyder. and Dr. Reines are amploy
ees of Merek & Co., Inc., the memufacwurer of the dorzolamide-timolol
combinagon. The other aathors have no proprietary interest in the dorzo-
lamide~timolo) combination or in Merck

* Mcmbers of the Dorzoluunio-Tiuuiul Cunibisaton Study Group are
listed in the Appendix st the end of Unis article.

Reprint requexts to Coleen M. Clincschmidt, BA, Merck Research Labo-
ratories (BL1-3), West Point, PA 19486,
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medication 1¢ harmonious with the patient's lifestyle. Treat-
ment that is inconvenient or causes undesirable side effects
eocourages honcopliance. Fur eamuple, it lias been re-
ported that patients take only approximately 76% of pre-
scribed doses of pilocarpine drops. with 6% of parients
wking fewer than one fourth and 15% taking fewer than half
of the prescribed doges.' There appears to be no underlying
patient characteristic that will make one patient compliant
and another ope noncompliant; age, gender, initial IOP, and
ethnic background appear to have little influence.2? How-
ever, noncompliance is a significant factor in the failure of
medical therapy.* The practitioner often assumes that the
patient is complying properly with the prescribed treatmesnt

and interprets the progression of disease as an indication of
wedication failure.

Whether because of noncompliance or medication fail-
ure, many patients are prescribed multiple medications to
re-establish control of their IOP when there is ¢videnee of
disease progression or loss of IOP control. Dorzolamide is
prescribed often as add-on therapy for patients inadequately
controlled while waking timolol monotherapy.
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Clineschmids ec al - Daozolamide~Timolol Combination Compared to Timolol and Dorzolamide

The availability of a combination formulation containigg
both timolol maleate and dorzolamide Liydruchloride would
have considerable clinical value for the predominately el.
derly glaucoma patient population. Compared to concorni-
tant therapy, the combination would require fower dally
drops that, through improved convenience, may increase
patient compliance, and the potential risk of confusion be-
tween the two bottles is overcome, which may also improve
patient compliance.* The risk of elimination of the first drop
from the cul-de-sac by instillation of the seoond drop is
avoided completely,

Even though equivalence of the combination to concom-
itant therapy with its two components had been shown
(Clineschmidt CM. Invest Ophthalmol Vis Sci 1995;
36[Suppl):736), it was importont to confum that the corn-
bination was superior to each of the components given as
monotherapy. In this article, we report the results of a study
that compared the efficacy and safety of the combination to
monotherapy with either timolo] twice daily or dorzolamide
three times daily in patients whose IOP was inadequately
controlled while taking timolal twice daily alone.

Materials and Methods

This parallel, randomized, double-masked, active-controlled study
was conducted in 22 sites throughout the United States, consistent
with applicable local requircments regarding ethical committes
review and informed consent, Patients eligible were older than 21
years of age with bilateral open-angle glauooma or ocular hyper-
tension who completed 2 3-week run in tmking 0.5% limolof Twice
daily monotherapy (days -21 10 1), For entry into the study on day
1. 1OP was required to be 22 mmHg or higher in one eye (same
eve) at 9:00 A (hour 0), immediately before eeeiving 0.5%
timolol, and ar 11:00 am (hour 2), 2 hours after receiving 0.5%
timolol. The main exclusion criteria were best-coected visual
acuity worse than 20/80 in both eyes, contraindicatiun © the use of
beta-blockers, history or evidence of acute or chronic angle-clo-
Sure glaucoma, intraocular surgery or trauma Jess than 6 months
from study start, laser surgery loss Wan 3 months trom study start,

and concomitant medications known to affect IOP. Candidates
with a history of severe or serious hypersensitivity 1o sulfonamides

were to be discussed by e sponsor's medical monitor and the
imvestigator before entry.

During the timole] rup-in period, patients underwent screening
cvaluations, which included external and anterior segment exam-
ination, 1OP, and visual acuity, The screcning examination also
included a gonioscopy, awtomared static visnal field (Humphrey
Instruments program 24-2 or 30-2, or Octopus program G-1),
and a dilated examination of the lens and fundus.

Women of childbearing potentia! had a negative pregnancy test
resitlt (urine human chorionic gonadotropin) before admission to
the study that was confirmed at the final study visit,

Emphasis was plared on the role of the study coordinator in
cnsuring compliance by educating patients at the sran of the gtudy
abuul the Importance of following study procedures and by closely
monjtoring medication use thronghout the stady, All bottles were
inspected at cach visit and collected at the end of the smdy; the
amount xemaining in each hottle was recorded, To fuither ensure
compliance. the coordinator called cach patieat on the evening
before a study visit to remind the patient 1o administer the bedtime
drops. not to administer the morning drops, and o bring all bottles
of medication 1o the cliuiv the next dsy. Finally. pateats were

gueried about any doses missed: these then were noted on the case
report form. :

All smdy medication was packaged in identical botdes by
allocation mumber and was labeled in blue priat for moming and
bedtime dosing and labeled in red print for aftetnoon dosing. Each
of these bottles had a tearoff label that was fixed to an inventory
form when the bottle was dispensed; this label could also be used
to break the blind if nceded. On day 1. if the TOP criterion was met,
patients randomly (according to & compurter-gencrated allocation
schedule) received one of the following masked mreatment regi-
mens for 3 months: the 2,0% dorzolamide—0.5% timalol combi-
nation twire daily (at 9:00 AM ond bedtiuuc) xnd placebo once daily
(at 3:00 pv): 0.5% timolol twice daily (at 9:00 aM and bedtime)
and placebo once daily (at 3:00 M) or 2.0% dorzolamide three
times daily (at 9:00 am, 3:00 pM, and bedtime). The first dnse of
study drug was at 3:00 M on study day 1.

Patients returned to the clinic for visits at week 2 and at months
1, 2, and 3. On these days, the 9:00 aM dosc of test drug was
administered at the clinic. Exsminations were performed at 9:00
AM (before drop administration: hour 0, trough) apd 11:00 am
(hour 2, peak) and included viswal acuity (at 9:00 am only),
symplomatology. external and anterior segment examination. and
measurement of JOP,

Within 5 days of completing or discontinuing the study, each
patient had a dilated ophthalmoscopy and a visual field €xamina-
tion. If thesc examinations were performenr on the final fudy day,
mydriatic agents Were not instilled untl after the jast JOP mea-
surement.

To adjust for variability in bascline values, ocular-hypotensive
effect war cosesscd usiuy percent change (instead of absolue
change) in IOP from the time-marched baseline values (at hours 0
and 2) using the patient’s “worse eye.” The worse eye was defined
as the eye with the higher momning rough IOF at day | (buseline).
If the IOP measurements in both eyes were equal at this time, then

the eye with the higher JOP at moraing peak on day 1 was selectad.
I the IOP measurements in heth eyes were cqual at tis time, thep
the right eve was selected.

The combination treatment group was compared to each of its
components to determine whether it produced a greater reduction
in 10P than either dorzolamide or timolol administered as mono-
therapy. Comparisons between treatment groups were made at
both moming trough (hour 0) and at peak (hour 2) a1 week 2 and
months 1,2, and 3. However, the Primary timepoint of interest was
hour 0, month 3. The mean differcnce in percent IOP change from
baseline betwcea the vombination and each monotherapy group

was estimated using & weighted average of observed treatment
differences in clinics where the weights were based on the number
of paticnts enrolled at cach clinic. Treatment differences were
assessed with a two-way analysis of variance mode! with interac-
tion fitted at cach timepoint. The mode] included terms for treat.
ment group, iuvestigative site, and wcatment-by-investigator inter.
action, Interaction between treatment and the concomitant factors
(age. race, gender, und iris color) was also investigated using an
analysis of vatiance model. The model included terms for 1reat-
ment group, concomitant factor. and treatment-by~<oncomitant
factor interaction.

A sample size of 200 patients (50 allocated to the combination
gruup, 80 allocated 1o the 0.5% timolol group, and 40 allocated to
the 2.0% dorzolamide group) provided 95% power for detecting a
true difference of 8 percentage points between the combination
group and the timolol group ia perocnt change in JOP from
baseline, assuming s standard deviation of 14 percentage points.
The power was 80% to deteet a true difference of 6 percentage
points berween these two treatment groups, The power was 99
for detecting o true diffeience of 12 percentage points between the
combination group and the dorzolamide group. For the joint hy-
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pothesis that the combination differed from both of i compo-
nents. the overall power was 95%. The percentage point differcnce
and standard deviation assumptions were based on the resulrs of
prior study evaluating the combination.

Two approaches to the analysis were used: (1) all patients
teeated, last observation carried forward (AFPT-LOCF) and (2) per
protacol, observed cases (PP-OC). In the APT-LQCF approach,
all panents randomized to study medication with efficacy data for
at least one visit afrer randomization were included. Missing data
were estimated from previous time-matched observations occur-
ting within the trestment phase of the suly Patients with missing
data at the first visit were not included until 8 visit with data was
reached. Observations were not carried forward from the baseline
phasc to the treatment phase. In the PP~OC approach, cxamina-
tions wsuvinied with @ serious violaton of the protocol were
excluded. These examinations were identified beforc the data were
unmasked as to the parients® freatment assignments. Missing data
points were not estimated. Because the results from both ap-
proaches were similar, data from the APT-LOCF method only will
be presented.

All patients who received swdy medication were included in
the evaluadion of olinical advorse experiences, ocular signs and
symptomns, pupil diareter, visual acuity, visual field defects, and
cup-to-disc ratio. Treatment group comparisons with regard to
adverse experiences, ocular signs and symptoms. and incidence of
visual held detects were made using Fisher's exact test (two-
tailed). All probabiliry values were rounded to three decimal
places, and statistical significance was declared if the rounded
probabilily value was Ievs thun or cyudl o 0.050. The data were
analyzed with a statistical software package (SAS, Version 6.12;

SAS Institute Ine,, Cary, NC).

Tsble 1. Baseline Demographic Characteristics by Treatment

Group: No. (%)*
Combination Dorzolamide  Timolol Total
(N=104) (N=51) (N=98) (N=253)

Sex

Male 41 (40) 2 (43) 47 (48) 111 {44)

Female 61 (60) 9(57) 51(52)  142(56)
Race

White 9 (87) 40(78) 78(80)  208(82)

Black 13(13) 9(18) 17(17) 39(13)

Other 1 (1) 1 {4 30 5
Iris color

Datk brown  14(13) 7(14) 15(15) 36(14)

Brown 30(29) 16 (31) 30(31) 76 (30)

Hazel 19(18) 6(12) 15(13) £ (16)

Green (1) 3(10) 3 (3) 10 (4)

Blue 3908) 17(33) 35 (36) 91 (36)
Age (yrs)

Mean [SD] 636 [124] 644 [150] 634 [127] 637 [15.]

Range 37-86 18.88 30-88 28-88
Baseline [OP - worse eye (mm Hg) howr 0

Mean [SD} 256 13.7) 25.5 [3.8) 25.2 [3.1] 254 (3.9)

Range 21-41 20-38 22-38 2041
Hour 2

Meon [sD] 249 (4.0} 24.7 12.3) 243 [2.6] 246 [3.3)

Range 1748 22-39 21-35 17-48

SD = standard devition; IOP = intrageular pressure. .
* No significanr differences berween treatment groups were found.

1954

Table 2. Patient Accounting: No. (%)*

Combination Dorzolamide Timolo!

Eatered 104 51 98
Coraplered 94 (90) 49 (96) 89 (91)
Discontinued 10(10) 2 (4) g ()
Clinical adverse experience 3 (3 [ 1 (1)
Protocol devistion 2 (2) 0 3 (3)
Patienr withdeew 1 () 0 2Q)
Therspy ineflective 4 (4) 2 (4) 33

* No significant differences between treatment groups were found.

Results

Demographic Data

The demographic profile of patients in the study is outlined in
Table 1. The mean age of the 253 patients was 63.7 years, and 208
(82%) were white. The proportion of males and females in the
three treatment groups was similar. One hundred eleven (44%) of
the 253 patients were male and 142 (56%) wecre female. The
groups also were comparable with respect to racial distribution.
Similar distributions between weatment groups also were observed
with regard to iris color, age, and baseline 10P (for the worse eye).
No statistically significant differences were noted. Approximately
75% of the patients had a diagnosis of primary open-angle glau-
coma, another 20% had ocular hypertension, with the balance
having pigmentary glsucoma. The most frequent secondary diag-
nosis was systemic bypertension, seen in 40%% to 53% of the
patients depending on the treatment group.

There were nccasional statistically significant differences be
tween the trealment groups in the types of prior and concomitant
therapies taken as well s in secondary diagnoses. However, these
differences were not clinically meaningful.

Patient Accounting

Two bundred fifty-three patients were randomized to the 3 treat-
ment groups. Of this total, 232 (92%) completed the study. Table
2 preseats the nurber (percentage) of paticnts by treatment group
who entered, completed, and discontinued the study. Although the
proportion of patients who discontinued was smaller in the dorzo-
lamide group (4%) as compared to the combination group (10%)
or the timolol group (9%), these differences were not statistically
significant: the treatment groups did not differ significantly in the
proportion of patients discontinuing for any of the reasons shown.
All but two patients who entered the study were included in the
analysis of cfficacy. These two patients were in the combination
group and had no JOP measurements after baseline. All patients
who entered the study were included in the analysis of safety.

Efficacy Results

The principa) objective of this study was to compare the JOP-
lowering effect of the combination twice daily to that of timolol
twice daily or dorzolamide three times daily for up to 3 months.

Table 3 displays lUF summary statistics for each study visit. At
week 2, the mean 10P reduction from the timolol baseline at hour
0 was 10.9% (—2.9 mmHg) for the combination group, whereas
the mean JOP reductions for the dorzolamide and timalol geoups
were 6.6% (~1.9 mmHg) and 5.4% (—1.4 mmHg). respectively.
At month 3, the mean {OP reductions st hour 0 were 10.65% (~2.8
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Clineschmidz et dl + Dormolamide-Timolol Combination Compared to Timolol and Dorzolamide

Table 3. Intraoculac Pressure Summary Statistics*: Mean (Seandard Deviation)

Freamination Treatment N Baseline Treatment Change Percent Change
Hr 0 :
W2 Combination 99 255 (3.4) 22.6 (3.4 ~2.9(3.3) ~109(11.7)
Dorsolamide 51 255 (3.8) 137 (3.6) -193.4) . —6.6(12.3)
Timolol 9% 25.3(5.2) 13.9(4.2) ~14(32) ~54(11.6)
Mot Combination 102 255(3.4) 22.5(33) =3003.4) -113(12.%)
Dorzolzmide 51 255 (5.8) 237 (40) -1.8(3.9) -6.3(14.2)
Timolol 98 25.2 (3.1} 21.3(4.4) -20(3.0) -7.9(11.2)
Mo 2 Combinartion 102 25.5 (3.4) 22.6 (3.8) ~2.9(3.1 —-11.0(11.9)
Dorzolamide 51 25.5(3.8) 238(4.2) -1.8(4.3) -6.0(16.5)
Timolol 58 25.2(3.1) 23.3(42) -1.9(3.1) =735(1.9)
Mo 3 Caombination 102 35.5(3.4) 22.7(39) -28(3.4) -10.6(12.5)
Dorolamide 51 25.5(3.8) 242 (5.1} ~1.4(4.3) -4.9 (16.7)
Timolo} 98 25.2(3.1) 23.6 (4.3) -L73.0 -6.7(11.9)
He2
Wk 2 Combination 100 25.0 (4.0) 21.0(4.0) -4.0(3.1) ~15.8(11.4)
Doolamide 51 24.1(3.3) 21.8(3.4) -2.8(3.8) ~108113.3)
Tirmolol 93 24.3(2.6) 124 (3.7) -1.9(2.5) -8.1{10.5)
Mo 1 Combinagon 103 250039 20.7(43) ~4.4 (3.0) ~173(1LS)
Dessolamide 51 24.7(3.3) 224 (3.8) =23 (4.9 -8.5(16.4)
Timolal 95 24.3 (2.6) 22.3(4.6) =033 -8.7(13.4)
Mo 2 Combinartion 103 15.0(3.9) 20.6 (4.2) ~-4.4(3.3) -17.1{12.5)
Dotzolamide 51 24.7(3.3) 21235 =15 (4.3) ~13.3(15.5)
Timolol 95 243 (2.6) 22.0(4.2) -24(3.2) ~-9.8(13.2)
Mo 3 Combination 103 250{3.9) 20.7 (4.5) —4.4(33) -17.3(12.9)
Dosolamide 51 24.7(3.3) 2.7(38) -20(4.1) ~74(158)
Timolo 55 243 (26) 128 (46) -16(37) ~66(153)

* All patients trested analysis (lasc observation carried forward) - wome eye.

mmHg), 4.9% (1.4 mmHg), and 6.7% ( L7 ungHg) for the Figure 1 displays the IOP treatment means and standard
cambination. dorzolamide, and timolo] groups, respectively. eTIors by treatment group across all visits. The three treatment

In all three treatment groups, the reduction in IOP at hour 2 was EToups were, in general, comparable at baseline. At all visits,
greater than at hour 0 at all visits with the exceptionof month 3 for  the combination group showed a numerically greater reduction
the timolol group, which bad nearly the same reduction in IOP at in IOP from baselinc than either of its components at hour 0 as
hours 0 and 2. At week 2, the mean IOP reduction from baseline well as at hour 2. The differences between the combination and
at hour 2 was 15,8% (~4.0 mmHg), 10.8% (—2.8 mmHg), and each component were statistically significant at hours 0 and 2 at
8.1% (—1.5 mmHg) for the combination, dorzulumide, and tmolol the primary visit (end of month 3) and at nearly all of the earlier
groups. respectively. At morith 3, the mean IOP reduction at hour timepoints. There was no evidence to Suggest an interaction
2 from baseline was 17.3% (—4.4 mmHg), 7.4% (-2.0 mmHg), between treatment and the clinic {i.e.. there was no inconsis
and 6.6% (- 1.6 mmHg) for the combination, dorzolamide. and lency in treaument difference across clinics). There also was no

timolol groups, 1espectvely. evidence to suggest an interaction between treatment and any of
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Figure 1. (A} The racan intraocular pressure (IOP) (and standard erors) at hour 0. moming trough and (B)
treatment group at all study visitr. Ar both timepoints and at all study visits, the patients recciving the comb
drop in IOP than did the pasienss recciving either timalol or derrolunide manatherapy. Statistical significanc
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Table 4. Point Estimates and Confid als for Difference between Treatments: Mesn Percent Change
aple 4. Foint e e pressure (IOP) from Baseline®

- Estimated Standard Brror 95% Confidence Intervals
Difference betwoen of Estimated for Difference between
Examination Trearment Groups (N) Treatment Means Difference True Means
1L
' Combination (99)-Dozolamide {51) -4.04 1.002 -7.99,-0.09
Combination (99)-Timolol (56) ~5.48 1.663 -8.76,~2.20
Timolol (96)}-Dorzolamide {51) 1.64 1.014 ~1.4, 5.61
Mol Combination {102)-Domolamide (51) -4.89 2.09? -2.03,-0.76
Combination (102)-Tmmolol (98) ~343 1729 -6.84.-0.02
Timolo! {98)}-Derolamide (51) —145 2110 -561, 2.1
Mo 2 Combination {102 -Dorolamide (51) -4.67 2239 —9.08.-0.25
Cuabioation {102)-Timolol (98) 3.46 1.846 -7._1.0. OJ::
Timolo! (98)-Deniclamide (51) -1327 1.253 -3.72, 317
Mo 3 Combination {102)-Dorolamide (51) —zgi iég —lgg—ég
Combination (102)-Timolol (98) -3 ~17.63,~0.
Tkuol:!“(x‘)B)-(Dm:);hmidc (5(1) ~1.53 2303 -607, 3.0
Hrl
Wk 1 Combination {100)-Donolamide (51) -4,72 1962 ~B8.59,~0.85
Corebmation (100)-Timolol (93) ~1.74 1.646 —I0,98.-1.49
Timolsl (93) Donolamide (51) 3.24 1.992 -0.69, 7.16
Mo 1 Combination {103)-Derzolamide (51) ~8.55 2381 ~13.25,-3.86
Combination {103)-Timolol (95) -8.68 1983 -12.59,~4.77
Timolol (95)>-Domolamide {51) 0.17 2418 —4.60, 4.94
Mo 2 Coealsd {103) Donolamide (51) -392 234 -8.55, 0.71
Combsnation (103)-Timolol (95) -1.51 1.955 -11.37,~3.66
Timola! (95)}-Donolamide (51) 387 1.384 -083, 857
Mol Corabination (103)-Dorrolamide (51) -9n 2510 ~14.78,—4.64
Cocabivation (103 -Timolol {95) -11.13 .10 -15.35,—6.90
Timolo! (95)-Dorolamide (51) 1.35 2610 -350, 640

* Al paiens treared analysis (1ast cbservation carried forwerd) — worse eye. The estimated difference between treatments was & weighted average of the
mean difierence within each clinic based on the numbet of patients entered a¢ each clinic.

the following concomitant factors: age, race, gender, and iris
color.

Table 4 provides the point estimates and 95% confidence
intervals for the difference between treatments in the rmean percent
change in IOP from baselire. At the primary timepoint of interest,
month 3. hour 0, the treatment difference betwesn the combination
and darzolamide was —5.63 percentage points (—10.15, —1.12).
The treatment difference between the combination and timoiol was
~391 percentage points (~7.63, ~0.19). The negative limits of
the above confidence intervals indicate that the combination has a

Table 5. Clinical Adverse Experience Summary:
No. (%) of Patients

Combination Dorzolamide  Timolol

Patients evaluated 104 51 98
With any adverse )

experience® 65 {63) 30(59) 42 {43)
Drup-related adverse

axperisnest.d 43 {41) 11 (41} 23 (23
Serious adverse cxperience 4 (4) 0 1)
Patients who died 1 (D 0 0
Discontinused due to adverse

axperience 33 [+ 1 ()

* Combination versus timolol, (63% versus 43%, P = 0.007).
t Combination verss timalol, (41% verus 23%, P = 0.007).
$ Drup-related implics possibly. probably, or defirutely related to therapy.

1956

greater 0P-lowering ¢ffect than both dorzolamide and timolal
administered as monotherapy.

Safety Results

Table 5 provides a summary of the clinical adverse experiences
reported during this study. Of the 253 patients in the study, 137
(54%) had a clinical adverse experience: 65 {63%) while re-
ceiving the combination, 30 (59%) while receiving dorzol-
amide, and 42 (43%) while receiving timolol. A significantly
greater proportion of patients in the combination group had an
adverse experience as compared with thosc of the timolol group
(63% vs. 43%. P = 0.007). A significantly greater proportion of

patients in the combination group had a drug-related adverse .

experience as compared with those in the timolol group (41%
vs. 23%,. P = 0.007),

The most ficquently reporied adverse experiences were mhose
relating to the eye and to taste (Table 6), The proportion of patients
with these ocular or Jocal adverse experiences was significandy
greater in the combination group than in the tmalol group (45%
vs. 271%. P = 0.008). Buming and/or stinging eye was the most
frequently reported adverse experience. Specifically, the propor-

tion of patients with burning and/or stinging cyc was significamly

greawer in the combination group tan in the timolol group (30%
vs. 8%. P = 0.001) but not in the dorzolamide group (24%). Of the
51 patients with the adverse expericnes of burning and/or stinging
eye. 37 (73%) reported that the maximum intcnsity was mild
Taste perversion, usually a bilter or sour taste, was the next mosl
frequently reported. Other than ocular or Jocal adverse expes-
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. Number (%) of Patients with Ocular or Local Adverse Experiences by Specific Adverse Experience
Table 6, Num (Lucidence 23% in Any | teatment Group)

Combination (N = 104) Dorzolamide (N = 51) Timolol (N = 98) _
Adverse Experirnea n (%) [n]* n (%! 1£)id n (%} P
Ceular or local combinedt 47 (45‘ ) {40} 2-23 (:3; (1{?{ Zg (279 21}
?L”;,hé’fism g (2) ()] 2 1) 12} 7 (g %.g
Burning and/or stinging, evet i (30 [30) 12 (24) 112} g (
Conjuncrivitieh ’ 0 3 (6) {1} 5 "
Ercsion, comes 1 (1) f1] 2 4) )] ; é_’; B
va\:im body sensation ? g ;; 1) ‘2) @ ¢ 2
bt e 2 @) 1) ! @ 1 3 ®» . @
; 1
iy p © t 7 a () 2 @ )
Phowdwbia 1 M 2 (1) 2l )
Tesring 3 (3 3 1 (2) 2 (2} {

* Values arc no. of parienay with adveme expericnces pamibly, probably, or definitely drug-relared,
+ Significantly greater incidence in the combination group (vetsus timolol), P = 0,008

$ Significanuly greater incidence in the combination group (versus rimolol), P = 0.001.

§ Significantly greater insidence in the dorsclamide givup (versus combination), P = 0.034.

ences, there were o significant differences between the combina-
tion and its components for any other body system or for any other
specific adverse experience.

The proporiton of patients having any adverse experience that
was considered possibly, probably, or definitely drug related was
significantly greater in the combination group than ip the timolol
group (41% vs. 23%. P = 0.007). The proportion of patients with
any drug-related ocular or local adverse experience was signifi-
cantly greater in the combinaticn group than in the timolol group
(38% vs. 21%, P = 0.009), Specifically, the proportion of patients
with drugerelated bumning and/ar stinging eye was significantly
greater in the combination group than in the timolol group (30%
vs. 8%, P < 0.001),

Of the three patients who discontinued while receiving the
combination, two discuntinued decause of drog-related adverse
experiences that resolved afier discontinnation: one patient had eye
pain, and the other had dizziness, nausea, and tremar, The remain.
ing paticnt who discontinued from the combination group did so
because of a nonocular adverse experience (neoplasm) that was not
drug related. No patients discontinned while receiving dorzol-
amide, One paticrt in the timolal group discontinued because of
urinary frequency that was considersd to be probably drug related
and that resolved,

There were no statisrically sipnificant differences Leiween the
cambination group and its components in the proportion of pa-
tients with serious adverse experiences, discontinuations dae to an
adverse experience, or thase who died.

Ocular complaints and observations were collected as symp~-
toms and signs and. if found © he clinically significamt by the
investigator, also were recorded as adverse experiences. The most
frequently reported ocular symptoms in sl theee trentment Sroups
were biurred vision, burning and/or stinging eye, and tearing eye.
There werc no significant differences between the combination and

dorzolamide or timolol groups in the proportien of patients report-

ing any specific ocular symptom. Bitter tasic was the most com-
monly reported nonocular symptom. The combination group had a
significantly greater incidence of bitter taste than did the timolol
group (16% vs, 5%, P < 0.020). There were no other significant
differences amnong the trestment groups. There Were no statisti-

cally significam differences among the groups with regard 10 the
incidence of any sign. The most frequently reported ocular sign
was conjunctival liyperemia, reported for ine patients (9%) in the
combination group, six paticnts (12%) in the dorzolamide group,
and eight patients (8%) in the timolol group,

Dtz also were collected on pupil diameter, visual acuity, visual
field defects and progression, and cup-to-disc ratio, No significant

changes would have been expected in these parameters and none
were found,

Discussion

Elevated IOP is 2 major risk factor for glaucomatous optic
nerve damage and subssyuent visual field Joss or blindness.
Therefore, the treatment of elevated I0P, whether or not it
is associated with optic nerve damage and visual field loss,
is well-acepted. Reduction of IOP s frequently achieved
with topical medication; the beta-blocker timolol maleate is
the most commonly prescribed first-line therapy. However,
because ocular hyperiension and glaucoma are chronic pro-
gressive diseases, many patients eventually require more
than one medication for IOP control. As adjunctive therapy
to timolol. dorzolamide hydrochloride provides addihonal
1OP Jowering and generally is well-tolerated.’ It has become
one of the most commonly prescribed add-on agenmts.
Dorzolamide and timolol both lower I0P by decrcusing
aqueous humor production. However. they do so by differ-
emt mechanisms, which suggests that a greater IOP-lower-
ing effect would be achieved with concomitant use of these
agents (Lan with the use of either agent alone.® This has
indeed been found to be the case, When dorzolamide was
given concomitantly with timolo] in previous studies, clin-
ically significant edditional 10P reductions were observed
that were comparable to those observed when 2% pilo-

1027
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carpine was added to timolol® The dorzolamide~timolol
combination has not been studied in a direct comparison to
other fixed combination therapies. However, studies have
shown that the tmolol-pilocarpine fixed combination
(TIMPILO: Merck & Co., Inc., Whitehouse Station, NI is
as effective in lowering JOP as concomitant therapy with
timolol plus pilocarpine. By extrapolation, theretore, tbe
dorzolamide-timolol combination should be equivalent in
efficacy to the timolol-pilocarpine combination.**>

The primary objective of this study was 1 compare the
IOP-lowering effect of the 2.0% dorzolamide-0.5%
timolol combination administered twice daily to that of
each of its components administered in their nsual mono-
therapy dose regimens in patiems whose IOP was not
adequately controlled with timolo! alone. The combina-
tion was numerically superior at all stady timepoints and
was statistically superior at all timepoints except for
month 2. hour O for timolol and month 2, hour 2 for
dorzolamide. The combination achicved an additional 3
w 4 muHy luweing ol IOP vver the timolol bascline.
This additional JOP effect was maintained consistently
throughout the study (Fig 1) and would be valuable for
many patients. The additional efficacy shown by the
combination (relative to timolol rmonotherapy) in this
study is consistent with that noted in previous studies
evaluating the additivity of dorzolamide to timoio}.5-1°

The safety profile of the combination drug was evaluated
closely in this study, and no unexpected findings were
detected. In large part, the tolerability of the combinativn
drug reficcted that of its dorzolamide component with
mild, transient burning and/or stinging and bitter taste
being the most commonly reported adverse experiences
and symptoms, as has been seen in other studies of

dorzolamide. 510 .

To minimize problems with compliance within this study
due to the seemingly complicated dosing regimen, emphasis
was placed on patient education."? The importance of
correctly administering all of the study drops was discussed
with patients who kuew that all medication bottles were to
be retumed for inventory. Relatively few doses were re-
parted as being missed, and the disposition of all bottles was
known. Thus, patient compliance with study medication
appears to have been good.

The results presented us with a point to explore further.
In two previous studies that investigated the additivity of
dorzolamide, dosed either twice daily or three times daily,
to that of placebo added to TIMOPTIC-XE (Merck & Co,
Inc., Whitehouse Station, NJ), patients underwent a 2-weck,
prestudy run-in on TIMOPTIC-XE (Merck & Ca,, Inc.).”
Those patients randomized to placebo experienced an add-
tional drop in IOP of approximately 2 mmHg compared tn

the baseline IOP measured at the end of the timolol run-in.
This could have been caused by a placebo effect or by an
inadequate run-in period. Therefore, in the current study. we
increased the run-in by 1 week, hoping ta achieve a stable
baseline. However, on average, the IOP for the patients who
continued to receive timolal after the 3-week timolol run-in
droppud ayuthier 2 mmig by week 2 and continued at
around that level for the remainder of the study. If the JOP
had been stable at the end of baseline, then a prion, the IOP

1958

should have remained at the baseline level for ali of the
measurements thercafter, Perhaps a 3-week run-in is not
long enough to establish a stable baseline for timolol, per-
haps there was a “placebo effect” in those patients who
continued 10 receive timolol, or perhaps regression to the
mean occurred 10 2 greater extent than predicted in this rial.
Overall, the cuirent study shows thul tic 10OP-luweriug
effect of the combination is superior to that of cither of its
components administered as monotherapy. Furthermore, the
safcty profile of the combination reflected that of its come
ponents and showed the generally good tolerability of the
uct. Therefore, the dorzolamide-timolol combination
represents 2 promising new ocular-hypotensive therapy that
may provide increased convenience and compliance in the
clinical treatment of elevated IOP.

Appendix

The Dorzolamide-Timolol Combination Study
Group

Mark B. Abeison, MD, North Andover, MA; Howard
Bammebey, MD, Seattle, WA: Michael Bernstein, MD, Bir-
mingham, AL; Reay H. Brown. MD, Emory University,
Atlanta, GA: Leonard R. Cacioppo, MD, Brooksville, FL;
Kevin 1. Chismire, MD, Madigan Army Medical Center,
Tacoma. WA; John S. Cohen, MD, Cincinnat. OH: Harvey
DuBiner, MD, Morrow, GA; David K. Gieser, MD,
Wheaton, TL; Marvin Greenberg, MD, Tamarac, FL:
Thomes S. Harbin, Jr, MD, Atlanta, GA; Barry L. Horwitz,
MD. Houston, TX; Murrey Johnstone, MD, Seattle, WA;
David W. Karp, MD/Melvyn M. Koby, MD, Louisville,
KY; Harry Kolodner, MD, Clearwater, FL; Robert A. Lai-
bovitz, MD, Austim, TX; Richard A. Lewis, MD, Sacra-
mento, CA: Thomas Mundorf, MD. Charlotte, NC; Charles
S. Ostrov, MD, Minneapolis, MN; Michael Rotberg, MD,
Charlotte, NC; Jerald B. Tumer, MD, Clearwater FL; Scolt
A. Reines, MD, PhD. West Point, PA.
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The Efficacy and Safety of the
Dorzolamide-Timolol Combination
versus the Concomitant Administration

of its Components

M

Kim Serohmaier. BS,! Ellen Sniyder, PRD,? Harvey DuBiner,

the Dorzolamide~Timolol Study Group™

MD,? Ingrid Adamsons, MD, MPH,’

Objective: To evaluate whether 2 fixed combination of 2% dorzolamide and 0.5% timolol given twice daily
showed equivalent efficacy to the concomitant administration of 2% dorzolamide given three times daily ang
0.5% timolol given twice daily in patients whose intraocular pressure (IOP) remained elevated during mone.

therapy with 0.5% timalol twice daily.

Design: Multicenter, paraliel, randomized, double-

masked clinical trial with an open-label extension.

Participants and Intervention: In the masked phase, 242 patients received either the _do:zolan}ide-ﬁrnou
combination twice duily and placebo three times dally or dorzolamide three times qally _and timolol twice daily fOf
up to 3 months. In the open-label extension, 220 patients received the dorzolamide~timalol combination twice

daily for up to 8 months.

Main Outcome Msasures; The criterion for establishing treamment equivalency was a 95% or greater

confidence that the absolute difference in the mean change in

between traatments.

IOP from baseline was less than 1.5 mmHg

Results: During 3 months of treatment, the dorzolamide-timolol combination reduced IOP relative to the 0.5%
timolol basaline by approximately 14% at hour 0 {ust before the moming dose), 20% at hour 2, and 15% at hour §,
The IOP-lowering effect of concomitartt therapy with dorzotamide and timolo! was approximately 16% at hour 0, 20%
at hour 2, and 17% at hour 8. At hours 0, 2, and 8, there was greater than 97% confidence that the treatments wen
equivalent. During the open-label extension, the mean IOP reduction ranged fram 14% to 15% at hour 0 and from
20% 1o 21% at hour 2. The treatment groups were generally comparable i terms of adverse events, symptoms,
ocular signs, visual acuty, visual fields, physical axamination, and laboratory measures.

Conclusions: The I0P-lowering effect of the dorzolamide-timolol combination is comparable to that of dorzo-
lamide thres times dafly plus timolol twice daily and is meintained for up to 1 year. The dorzolamide-timolol
combination provides clinically importart reduction in 10P relative to baseline treatment with timolol glone and i
generally well-tolerated for up to 1 year. Ophithalmology 1998;105:1936-1944
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Open-angle glavcoma is & chronic, progressive disease char-
acterized by visual field loss and optic nerve damage, often
in the presence of clevated intraucular pressure (JOP)!
Lowering the IOP is recognized to retard or prevent addi
tional damage to the aptic nerve.! Patients with open-angle
glaucoma are usually treated initially with monotherapy to
reduce their IOP; however, many patients eventually require
more than one medication. Dorzolamide hydrochloride, a
topical carbonic anhydrase inhibitor, is among the most
commonly used add-on agents in the treatment of glaucoma
worldwide. In patients with ocular hypertension or oper-
angle glaucoma, the IOP-lowering activity of dorzolamide
monotherapy is comparable 1o that of hetaxnlol 2 As adjunc-
tive therapy to timolol, the IOP-lowering activity of 2%
dorzolamide is similar to that of 2% pilocarpine.* Dorzol-
amide is generally well-tolerated, both as monotherapy™
and 8s adjunctive therapy.’
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Strohmaier et al - Dorzokmide~Timolol Combination vs: Concomitant Administration of Components

Noncompliance with recommended medical therapy is o
major problem in the treatment of glaucoma becanse the dis-
ease is chronic and often asymptomatic, whereas the treatment

. provides no subjective improvement and may cause ocular of

systemic side sffects or both." Putient interviews suggest that
mid-day doses are more likely 1o be missed than moming or
evening doses and that patients are more complian with twice-
daily medications than with thase prescriled three or four
times & day.® Swmdies using electronic medication monitors
wnﬁnnthatmﬁnmdosesmﬁeqmynﬁ&wd’n;ndg
3ot is improved by reducing the freqs with w!

i?:fhgnegnwmst be tak'ga."’ Simi’lzar snfx;qcsm shown that
the daytime doses of three times daily and four times a day
regimens are not spaced adequately 20% to 30% of the
time, /01 Complicared dusing regimens may also reduce com-
pliance. For example, patients tking more than one drop at the
same time of day should spece the instillation of ay two
medications by ar least 5 to 10 miputes w avold diloting or
washing each other from the cul-de-sac.® Fixed combination
drugs may improve compliance by reducing the number of
daily doses and by simplifying the dosing regimen. )

A tixed combination of 2% dorzolamide hydrochloride
and 0.5% timolol maleate has been developed. The pH of
the fixed combination is the same as the pH of 2% dorzo-
lamide (approximately 5.6), whereas the pH of 0.5% timolol
maleate is 6.3; all three products are isotonic solutions. In
the pigmented rabbit eye, concentrations of dorzolamide
and timolol in the cornea, aqueous humor, and iris-ciliary
body were very comparable after instillation of the drugs
individually or in combination (Sugrue MF, et al Invest
Ophthalmol Vis Sci 1998;39:5926). Early work in normal
subjects confirmed that the dorzolamide-timolol combina-
tion was generally well-tolerated (Strahlman ER, et al.
Invest Ophthalmol Vis Sci 1992;33:1122). In two studies of
patients with ocular hypertension or open-angle glaucoma,
the JOP-lowering effect of the combination was superior to
that of either of its components given alone (articles ac-
cepted for publication). It was also important to confirm that
the efficacy of the combination was equivalent to that of the
concomitant administration of its components and that com-
bining dorzolamide and timolol in one bottle did not pro-
duce any unexpected effects. This article presents the results
of  Jerge-scale clinical trial that compared the efficacy and
saf_ety of the dorzolz}nﬁdﬁ—timolol combination given twice
daily 10 the concomitant administration of 2% dorzolamide
hydrochloride three tmes dily and 0.5% timolol maleate
twice daily in patients with elevated TOP. This concomitant
tegimen r.eﬁe.cts the approved dosage for adjunctive use of
dorzolamide in the United States. This study also evaluated
the tolerability and JOP-lowering effect of the dorzolamide-
timolol combination after 1 yesr of wreatment.

Materials and Methods
Study Design

This randomized. doublu-inasked, parallel smdy was conducied
a0 19 sites throughout the United States with approval from the

ropriate inetitutiona] teview buards: informed consent was
ngainr;"d from all patients. Patients were men and nonferplc
women, 21 to 85 years of age, with bilateral ocular hypertcnsion
or open-angle plaucoma. Patients with any of the following
conditions were excluded from the study: any contmnd.xcauons
to the use of beta-blockers, hypersensitivity to carboxpc anhy-
drase inhibitors or sulfonamides, corrected visual acuity wotse
than 20/80 in both eyes, clinically significant dry cyv syndrome,
previous intraocular surgery or Jaser wreatment, laser trabeculo-
plasty within 3 months of study start. significant ocular trauma,
recent ocular infection or inflammation, herpes simplex keratitis
or corneal ulcer withii 1 year, or current ocular symptoms such
as photophobia, metamorphopsia. or diplopia. Contact lens use
was not allowed during the study or for 3 weeks before stsxdy
entry. Concomitant use of systemic or dermsiologio mcdica-
rions known to affect IOP also was not allowed; however, oral
beta-blockers werc atlowed if the dosage remained constant
throughout the study. All patieats were required to complete a
2-week prestudy run-in on 0.5% timclol twice daily alone, To
enter the stdy, baseline IOP was required to be 22 mmHyg or
higher in at least one eye immediately before and 2 hours after
the moming dose of timolol at the end of the rn.in period
(study duy ).

Patients who met the IOP cntey eriteria were randomized to
3 months of double-masked therapy with either the dorzola-
mide-timolo! combination twice daily (and placebo thres times
daily) or concomitant administration of 0.5% timolol twice
daily and 2% dorzolamide three times daily. Treatment assipn-

ment was determined by a computer-generated allocation

schedule that was prepared by a statistician who was not in-
volved in the analysis of the stmdy results. All study wedica-
tions for the masked phase were provided by the spomsor
(Merck & Co,, Inc., West Point, PA) as sterile ophtbalmic
solutions in identical containcrs labeled with the patient’s allo-
cation number, Patients were instructed to administer the twice-
daily medications at 8:30 AM and bedtime and to administer the
three-times-daily medications at 8:40 am, 2:30 pM, and bedtime
(10 minutes after the twice-daily medication). A S-month ex-
tension was available to patients who completed the masked
phase successtully; all patients received open-labe] dorzola-
mide-timolol twice daily (at 8:30 aM and bedtime) during the
extension. Patients were called the night before each study visii
10 remind ther to administer the evening dose, not to admin-
ister the next moming dose, and to bring &ll bottles of study
medication (o0 the study visit. All bottles of swdy medication
were inspected at each visit and were collected at the end of the
study, when the amount remaining in each bottle was recorded,
At each study visit, paticnts were asked to report the date and
time of the last dose of study medication as wel] as any doses
that were missed since the previous visit.

Intraocular pressure was measured immediately before the
momning dosc of study medication (hour 0) as well as 2 hours
later (hour 2) and 8 hours later (hour 8) on days 1, 15, 30, 60,
and 90 of the masked phase. During the open-label extension,
10P was messured st hours 0 and 2 on days 180. 270, and 365,
Ocular examinations consisting nf symptom evaluation, visual
acuity measurement, and slit-lamp examination were also pers
formed at all study visits during both phases of the study, The
following examinations were performed at the screening visit
and on completion or discontinuation of each phase of the
study: autamated static threshold perimetry (either the Hum-
phrey 24-2 or Octopus G1 program). dilated examination of the
lens and fundus, physical examination, snd laborarary teets
(blood chemisuy, hematology, and urinalysis). The same pe-

rimeter was used throughout the study for each patient, and the
investigator provided an assessment of the intensity and loca-
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tion of any visual feld defects that werc present. Clinically
significant changes in any of the swdy examinations also were
reported as adverse cxperiences. -

Statistical Analyses

The hypothesis of the smdy was that the dorzolamide-timeiol
combination given twice daily would have an ocular-hypotensive
effert eqrivalent (within 1 § mmHg) to that of the concomitant
admimistration of 0.5% timolol twice daily and 2% dorzolamide
three times daily. Ocular-hypotensive effect was asscssed using the
change in IOP from the time-matched baseline value obuined on
tay 1. The clunge from buscline was calculated using the patient’s
“worse eye,” which was defined as the eye with the higher 10P at
hour 0 on day 1. I both eyes were equal at hour O, the eye with the
higher IOP at hour 2 on day 1 was selected, If both eyes were equal
athmxz.thccycwiththahighaIOPaXhourSOnday 1 was
sc\ecwd.lfbotheyesmaqualathom&tbexigmeyewas
selectad. The criterion for establishing weatmeat equivaience was
05% or grestsr confidense that the differenoc between treatems
in mean change in JOP lies between ~1.5 and 1.5 mmHg. A
sample size of 120 patients pet treatment group ided 79%
power to detect cquivalence, assuming 2 standard deviation of 4.0

Thge.eﬁeaofbasclincoomimonmmemmponsewas
explored using 2 two-way analysis of variance model with mter-
astion. The following baseline factors were cxamincd: investiga-
tor, age (<65 yeats, 265 years), race (whitz, other), gender (male,
female), and iris color (dark, light). Three approaches to the
analysis were for the masked phase: (1) all patients
wrested. observed cases (APT-OC), (2) 2ll patients trested, last
observation carried forward (APT-LOCF): and (3) per protocol.
observed cases (PP-0C). The APT-OC approach was used for the
primary assessment of treatment equivalence, which was based on
the change in IOP from baseline averaged across months 2and3
0 wtilize both visits 2t which the 10P-Jowering effect was most
ikely to have been established. All randomized patients with
efficacy data at month 2 or month 3 or both were included: missing
data were not estimated because averaging data that have been
estimated from previous examinations could underestmate the
variability of the data. The APT-LOCF approach was used for
descriptive surumary statistics of the IOP data and for the assess-
yment of treatment equivalence st the individaal visits. All patients
randomized lo study medication with efficacy data for at least one
visit after randornization were included. Missing data were esti-
mated from previous time-matched observations occurring within
the same phase of the study. The PP-OC approach was used for
secondary analyses of the data. Examinations associated with 2
scrious violation of the protocol (.., failure to insell all doses of
study medication the day before, or the morning and aftemoon of,
an examination) were excluded, and missing data points were not
estimared. Examinations to be excluded were identified before
unmasking the data.

Maintenance of effect was assessed at months 6. 9, and 12
among the patients who received the dorzolamide~timolol combi-
nation during both phases of the smdy. In addition, the change in
JOP was compared between this group of padeats and thore who
were swirched from coNcomitant terapy during the masked phase
to the dorzolamide-timolol combination during the extension. The
APT-LOCEF approach was used for these analyses.

Fisher's exact test (two-tailed) was uscd to comparc the. reat-
ment groups with regard to dichotomous patient characteristics as
well as the incidence of sdverse cxperiences 2nd cmergent of

waorsening ocular signs, ocular symptoms, and visual field defects.
Age a entry and baseline JOP were compared between the ueat-

1938

Table 1. Buseline Demographic Characreristics
by Trearment Group: Ne. (%)

Combination iant Total
(N = 121) N=121) (N=22)
Gex®
50 (41 71 (59} 121 (50)
?ﬂ‘mkh n 259; 50 (41) 121 (50)
mv;hsn- R (73) 7. (76) 180 (79
Black 29 (24) 29 (24) 58 (24)
Hispanic 3 0(0) 3(1)
Chinesc 1(1) 0(0) 1{0)
g 30 (25) 2% (20) 5422)
Brown 29 (24) 33270 62(26)
Hazel 17{14) 19 (16) 36(15)
Green 3(2) 5(4) ’(Y
Blue 47 (35) 40 (33) 82 (34)
Ag;i fre) 121 121 y27
Meam [STH 60.7 111.8 PRI A U
Medhan &3 65 64
Range 22-81 1584 12-84
Baseline IOP (mmHsg}
Were Bye
Hour 0
N {21 121 UL
Mean (ST} 16.113.0) 2610.8) 26.1 3.4
Median 25 16 2%
Range 13-4 10-48 1048
Hour 2
N 12l 11l 12
Mean [SD} 150133 5003.7 5039
Median 4 4] i
Ruige 19-39 1848 1648
Hour 8
N 119 120 139
Mean (5D} 23.7113.8] 233144 235140
Median 3 px) 3
Range 15-36 14417 1441

SD = standard deviation; 10P = intraocular pressure.
£ P = 0.010, signifcantly more females in thie cumbination group.

ment groups using a two-way analysis of vanance model with
investigator and treatment s main ffects and no interaction. The
statistical software package used for the analyses was SAS, Ver-
sion 6.10 (SAS Institute Inc, Cary, NC). All probability values are
two-tailed and were rounded to three decimal places; statistcal
significance was declared if the rounded probability value was less
than 0.050.

Results

Demographic Data

The baselinc demographic characteristics of the patients are pre-
scated in Table 1. Of the 242 patients in this study, 121 (50%)
were male. The racial distribution was 74% white, 24% black. and
1% Hispanic. Fifty-two percent of the patients had light irides
(blue, green, or hazal). The mean nge of the patients was (1.2
years: approximately 74% were older than 54 years of age and
approximatcly 49% were older than 64 years of age. The majority
(83%) of patients had open-angle glaucoma; the rcnaining patients
(17%) had ocular hyperepsion. ‘1dc moSt common secondary
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diagnosic was cystemic hypertcnsion, Whyeh occurred in 42% of
the patients. More women were randomized to the combination
group than to the concomitant therapy group (9% vs. 41%. P =
0.01); however, there was no gender effect om IOP reduction when
baseline covasiates were analyzed. The teatment groups were
simdlar with respect 10 all other baseline characteristics, including
the mean and median baseline IOP values. However. baseline JOP
was very high in one patient in the concomitant therapy group (48,
43, and 47 mmHg ¢ hours 0. 2, and 8, respectively). The pext
highest baseline TOP values in this group were 40, 40, md‘34
mmHg. Adjustment for bascline IOP was accomplished by vsing
the mean change in JOP frow baseling as the variable to assess
treatment effect.

Puatient Accounting

Of the 242 patients enrolled in the study, 220 (91%) completed the
masked phasc and entered the open-label extension; 203 ($2%) of
thesc patients completed the extension. The most common reasons
for discontinustion were clinical adverse events (4% during the
masked phase and 4% during the extension) and lack of therrpen-
tic effact (3% during the masked phasc and 1% during the exten-
sion). Other reasons for discontinuation were protocal deviation,
patient withdrawal, and patient Jost to follaw-up; these reasons
accounted for no more than 1% of the patiems in either phase,
More patients in the combination group than in the concomitant
therapy group discontimed from the masked phase (12% vs. 7%).
but this difference was not statistically significant.

Efficacy

Figure | displays the mean IOP for each treatment gronp at each
study visit during the masked phase of the study. Table 2 presents
the IOP sommary statistics for this phase, Throughont the masked
phase, the mean [OP reduction was very similar between treatment
groups at hour 2 (2 hours after the morming dose of both regimens)
but was slightly preater in the concomitant therapy group than in
the combination group at hour O (just before the morning dose of
both regimens) end at howr 8 (2 hours after the afternoon dose of
dorzolamide in the concamitant therapy group). The maximum
I0P-lowering effect of both regimens was achieved by week 2, the
first study visit after meatment was initiated. At month 3. the
dorzolamide-timalol combination reduced 1OP by 13.8% at hour
0, 19.7% st hour 2, and 14.9% at hour 8. In the concomitant
therapy group, the mean IOP reduction at month 3 was 15.5% at
hour 0, 19.1% at hour 2, and 17.4% st hour 8.

Table 3 presents the estimated difference between treatments
for the mean change in JOP from baseline, a5 well as the 95%
confidence interval and the estimated confidence (prubability) that
the true ditference lies between ~1.5 mmHg and 1.5 mmHg. A
negative difference indicates a grester IOP reduction in patients
receiving concomitant therapy than in thosc receiving the fixed
cumbinaton. Throughout the masked phase of the study, the
difference between treatments was greater ac hour 0 and at hour §

than at hour 2, Using the average of the month 2 and menth 3 data,
the cetimated trestmeunt difference was ~0.67 mmHg at hour 0,
~0.05 mmHg 2t bour 2, and ~0.73 mmHg at hour $; at each
timepoint, there was greater than 97% confidence that the tear-
raents met the definition of equivaience. Using the data from the
individual visits, the estimated diffcrence between treatments at
month 3 was -0.52 mmHg at hour 0, 0.17 mmHg 2t hour 2. and
=0.69 mmHg at hour 8. In support of the primary analysis, there
was preater than 96% confidence thar the treatments roet the
definition of equivalence at sll imepoints and all visits.

or 0
2 Ho
26 e Coenbinstion
25 1= O Concommm
= u
x
E 2 T = 5
£ = R S
2 g
zo 3
19
18 Baschine Week2 Month | Month 2 Momth 3
Examinntion
" Hour 2
b mdr—  Combination
25 cm. Qs Concomitent
3 24
E 2
E
A u
e g
2 5 v, 4
19
18 . , .
Baseline Week 2 Mooth | Month 2 Moath 3
Examination
Hour 8
il
2
%
= U z
g . Combinas
g bi] =D Concomital
L 2t
2 2
b}
1% .~‘*.-,ﬁ._‘_._...-.-" ---------..-g
18 A -y g— Y 0l
Buscline Week2 Mooth | Month 2 Moh 3
Examination

Figure 1. Mcau incraocular pressure (10P) (and standard errors) by treat-
rment group at baseline and at each study visic in the masked phase. At
houss 0 and 8, mean 10P was slightly lower in the concomitant therapy

goup than i the combination group; at hour 2, mean 1OP was virwaally
the same for both treatments.

Using the secondary PP~OC approach. the difference between
westments was slightly larger at all timepoints. For the average of
the month 2 and manth 3 data. the estimated reauncnt difterence
was —0.9U mmHg at hoar 0. —0.21 mmHg at hour 2, and —0.85
mmHg at hour 8. The treatments were equivalent at hour 2 (con-
fidence >99%) but not at hour 0 or hour 8 (confidence 94%). For
the individual visits. the cstimaied reatment difference at month 3
was ~0.71 mmHg at hour 0, —0.03 mmHg at hour 2, and ~0.88
mmHg at hour 8. Trcatment equivalence was shown for hour 2 &t
sl visits, for hour O at half of the visirs (monthe 1 ond 3), and
for hour 8 al half of the visits (week 2 and month 2). In all
cascs, however. the difference between treatments was less than
1.0 mmHg.
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Table 2. Intrmocuter Pressure Summary Srausties” of Masked Phase: Meon (Standard Deviation)
/ s

E tion Treatment N Baseline (mm¥E) Treopment (wantls) Change (m¥ld Y (homge
He 0
Wk 2 Cormbination 115 129 (4.1) ~113.0 -12.0{11.8)
et 10 w008 222036 ~35030) ~146(108)
Mol Combination 120 261 (30) 223 (4.1) ~38(3.0) —14.8(11.5)
Concomitant 12 26.1 (3.8) 218 (3.7} ~42(3.1) ~159 (1L.1)
Mo 2 Corbiration 120 6.1 (3.0) 224 (3.8 -37(17) -143(103)
Concomirant Y3 2%.1 (3.5) 21609 ~4.4(3.6) -16.6 (12.6)
Mo 3 Combination 120 261 (3.0) 22.5{41) ~3603.0) —138 (11D
Concomitsat 121 261 (3.8) 22.0 (4.4) -41 (3N -15.5(13.8)
Hrl
W2 Corblnagion 114 .1 (3. 20539 —46(3.2) -18.1(12.1)
Concomitant 119 gll 8?) 202(3.7) ~458(3.5) -189(12.8)
Mol Combination 119 25.1(3.3) 201 (3.3) -5003) -196{12.1)
Concormitant 120 25.0(3.7) 195 3.0 -5.103.1) ~203{11.3}
Mo 1 Combination 119 251 (3.3) 200(3.8) ~50(3.4) -19.9 (123)
Concomitant 120 25003 19.9(3.5) -51 (}.3) -~202(118)
Mo 3 Combination 119 51033 01 (3.8) -~5.0(3.5) ~19.7(12.9)
Concomirant 120 250D 202 (4.2} ~49(38) ~19.1 (14.4)
Hr R
Wk2 Combination m 23.6(3.9) 19.8 (3.8) ~38(3.3) -15.5(129)
Concomitant 115 233 (4.2) 19.4(3.6) -39(39) ~-156(153)
Mo | Combination 116 13.7(3.9) 199 (3.6) -38(33) -15.2(128)
Concomitant 118 233 (4.2 16.8 (3.6} -45(34) -185(139)
Mo 2 Combination 116 B3 (39) 198(3.7) ~35(34) —156(134)
Concomitsnt 118 133 (4.2) 191(3.9) -43(39) -173(152)
Mo 3 Combination 116 23.7(39) 200(3.9) -31034) ~149(13.2)
Concomitomnz 118 N340 190035 ~43(38) -174(148)

* Al patients weated amalysis (last observation cammied forward) — worse eye.

Figure 2 displays the mean TOP for each treatment group at who received the combination during both phases of the study, the
cach study visit during the extension phasc of the study, Table 4 meal JOP reduction during the cxtension, relative to the timolo}
presents the TOP summary statistics for this phase. Among petients baseline, ranged from 3.5 to 3.8 mmbg (14%-15%) at hour 0 and

Yable 3. intraocular Pressure (1OP) Estimates and Confidence Levels for Difference between Treatments—
Mezn Change in 10P from Baseline in Masked Phase

Ditference
. between Standard
Sample Size Treatmentst Taror 95% Confidence Confidence
Examination Combination Concomitmnt (menHg) {mmHg) Interval Levell
APTOC*
Hed 12 116 -067 0.37 ~141,006 0.98
Hrl 112 115 -0.05 039 -081,0.01 >0999
Hr8 110 114 -0.13 o4 -1.53,007 09
APT-LOCF
Hr 0
Wkl 115 120 -0.78 039 ~1.55, 0.0 0.96
Mol 10 12 -0.42 03 -115.031 0.998
Mol 120 121 -0 040 -1.50, 007 0975
w}«éo 3 10 Al -051 042 ~-1.34.031 0.9%
Wkl 14 119 ~0.23 043 -1.08, 061 0998
Mol 118 120 ~0.11 041 -092,0.69 >09%
Mol 119 120 -0.14 043 -098, 0.7 099
Hh;u 3 119 120 0.17 047 ~-0.75, 1.10 0
A
Y1 - -1k
T s w8 5 o2
Mo 3 116 118 —%.23 gﬁ -11';;'. gﬂ?g gﬁ?ﬁ%

* The ATT-OC approach was based on the change in 1OP from baseline averaged over month 2 and month 3.

4 Concomitant — combinstion: a negative difference mdicates a greater

4 The confidence i 0.950 o more that the differonce batwaesn teotment meana lics berween =15 and 1.5 mmHr.

dectessc in IOP in the concomitant group.
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Open-Label Phase combination was maintained over the 12 mom'hs of therapy.
Hour 0 Among paticats who were switched from concomitnt therapy to
. .._._---—'Chmgg the combination. the mean JOP reducton d;:'é\gﬁmc gzzxcnsxznl.
il % §g o o RuCenh oo Opselewt relative to the original timolol baseline, ran om 3.2 m
£ Bt gl b mmHg (12%~16%) at hour O and from 5.0 to 5.2 mmHg (20%-
1018 o i, e Ganc. Ry, Cono, Croun. 1, o ens o DU 21%) at hour 2. Patients who entered the extension also were
1.6 (10.6) g i, cvaluated to determine whether their initial meatment astignment
$.8(11.5) £ g b d v 34 affected their response to the fixed combinstion during tic vpen-
39(11.1) 5 2 T = label phase. At all timepoints, the confidence was greatet than 98%
13(10.3) e that the treanment groups werc equivalent in their IOP response to
D » the fixed combination during the extension, Thus. the initial treal-
%.5 { 13:8) ment _:s:ignment did not affoct weatment response dunng the
oL B e Menn3 ol T Menss  Mowat2 cxiension.
n - minIton
.9(12.8)
6(12.1) Hour2 . Safery
Jid 2 T R T T T Symptoms reported by more than 3% of the patients in either
20118 33 T Com. B Cox.Gma weatment group during the masked phase or by more than 3% of
7Q12.9) ) srefrree Gonc. M. Gone. Coowp. B = wnd of Dle” the paticnts Juring e extension axe displayed in Table 5. During
1(144) z | both phases of the sudy, the most commonly reported symptoms
€ 2 were bitter taste, biurred vision. and oculer burning. The incidence
5(12.9)— f ' of most symptoms was very wmilar between treatwemt groups.
3(333; g L - Eyelid pain or discomfort was the only symptom that occurred
b g REV)} ’ == - = with a significantly higher incidenice in the combination group than
5(13.4) " in the concomitant therapy group (6% vs, 1%, P = 0.036); the
3(15.2) Baschine Monh ¥ Wenth 6 Mozl Month1l majority of these cases were mild in severity (5 cases in the
”P'? Bxaminstion combination group and 1 in the concomitant therapy group) and
F(148) Figare 2. Mean ingaocular pressure (I0P) (and standard ervors) by niial ~ the remaining cases were moderate (2 cases in the combination
treatment 2ssignment at baseline, the end of the masked phase, md ench  roup). Sywploms tended 10 oceur less frequenty diring the

susly visit in the extension phase. From months 3 12, mean I0Pathour  extension than during the masked phase. .

0 remained constant in parients who continued to receive the combina- The ocular signs observed most frequently during the masked
dy. the tion and remained similer in patients who switched from concomitant phase were @M“l hY_Peﬁmﬂ (12% in the combination
,.:;do, thetapy to the combtnation; mean FOP at hour 2 temained constant in~~ @OUp, 14% in the concomitant group) and punctate epithelial
-0 and both groups. erosions or superficial punctate keratitis (13% in both groups),
: There were no staistically significant differences between the

from 5.0 10 5.4 mmHg (20%-21%) at hour 2. These reductions are  trcatment groups with regard to the incidence of any ocular sign.

very similar o those measured at the end of the masked phase,  The ocular signs observed most frequently during the extension
indicating that the IOP-lowering effect of the dorzolamide-timolol ~ phase were punctate epithclial croviuns Of superhcial punctate
dence Table 4. Inoaocular Pressure Summary Statistics® of Extension Phase: Mean (Standard Devistien)
velt Examination Treatment} N Baseline Treatment Change Pezcent Change
9% Me 31 Combination 107 159(19) 11(38) -38(1L8) ~14.6(10.7)
o1 Cmco.cmtz.mr 113_ 158(3.3) 11.5(3.8) ~44{34) ~166(128)
Mo § Combination 105 260(29) 222(43) -38(32) -148(126)
Ccmcozmmnr 111 158(3.3) 11.3(3.5) =353 -129(153)
97 Mo 9 Combma.non 105 26.0(29) L339 -36(3.1) -139(11.6)
%% , Con:qmmgm 12 158(33) 760 -4.1(3.5) =156 {13.0)
078 Mo 12 Cumbmguon 105 160(2.9) 114(5.1) -35(43) ~13.7(155)
%0 - Concomitant 12 158(3.3) 1642 ~32{4.1) -111{1438)
r
208 Mo 3t qubi.na‘tion lOZ 248(29) 19.7(3.5) ~-5.1(34) -20.3(128)
%5 Cmogmn?m 113 24.5{29) 1973 -5.1(3.4) -20.2(12.4)
%9 Mo 6 Combiration 105 249(2.9) 195 (3.4) -54(34) ~114(12.5)
107 Concomitsnt 108 246 (2.5) 19.5 (3.3) ~52(34) -207(13.1)
Mo 9 Combinetion 105 24.9(2.9) 19.9(3.3) -5.0(3.3) -19.7(1%.7)
97 Concormitant 108 24.6(2.5) 19.6 (3.5} -5.1(3.2) -20.5(12.5)
3 Mo 12 Combination 105 249 (2.9) 19.8(51) ~3.1(4.9) ~20.5 (16.4)
89 Conenmitane 108 24.6(2.5) 19.7 (3.5} -5.0(3.5) ~200(12.9)
67

* All patients treated aoalysis (last observation catried forwaed) — worse cye.

+ Summary statistics for month 3 (Binal visit of the double masked plune) for patients who continued into the open-lshel phase are included for reference.

1 Conabination and concomitant refer to the initial treament group assignments; all patienns received 0.5% umolol/2.0% dorolsmide fixed combination

twice daily during the open-label phase.
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Table 5. Number (%) of Patients with Emergent or Worsening
Symproms (Incidence >3% I Any Treatment Group)

- Masked Phase .
Combinazion Concomitt {Combination)
(N =121) (N =121) N = 220)
Bittes masce 38 (32) 42 (35) 36 (1T
Blurred vision 14(12) 15(12) 16(7)
Buming eve 17(14) 12(10) 20(9)
Lyelid paint &4
discomfort® 1(6) 1{1) 5{2)
Lrching eye 9(8) . 5(7) 11(5)
Stinging ¢yt 14 (12) 15(12) 9(4)
Tearing <y 7 (6} 4(3) 8 (4)
= p = 0.036.

Keratitis (9%). fluoreseein statning (5%). conjunctival byperemia
{5%). and nuclear opzcity of the lens (5%).

During the masked phase of the swdy, clinical adverse
events oscurred in 34% of the combination group and in 26%
of the concomitant therapy group. There were no statisti-
cally significont diffcrences between the treatment groups in the
overall incidence of clinical adverse events, the incidence
of drug-related clinical adverse events, of the incidence gf
any specific clinical adverse event. The most common clini-
cal adverse events were headache (3%) and eye discharge (3%)
in the combination group and eye imitation (3%) 1 the con-
comitant therapy group. Clinical adverse events that were con-
sidered drog related occurred in 10% of each treatment
group. The most common drug-related adverse events in the
combination group were dry mouth (2%). eye discharge (2%).
and foreign body sensation (2%): in the concomitant therapy
group. the most common drug-related adverse gvents were
menlar hurning or stinging oz both (2%) and eye irritation 2%).
During the extension phase, clinical adverse events occurred in
46% of the patients and were considered drug related in 6%.
The most common clinical adverse events were uppet respira-
tory infection (6%) and lens opacity {5%). All of the drug-
related adverse events occurred in less than 1% of the patients
in the extepsion.

Clinical advense events caused ten paticnts to be discontin-
ued from the masked phase, seven (6%) in the combination
group and three (2%) in the concomitant therapy group (differ-
ence not significant), and nine patients (4%) to be discontin-
ued from the extension phase. Drug-related ocular gvents,
such as lid reactions, allergic reactions, and blurred vision.
accounted for half of the treatment discontinuations during
the masked phase and one ird of the treatment discontinué-
tions during the extension phase; gll of these patients recov-
ered completely after the study medication was stopped. Drug-
related nonocular events, sach as urolithiasis (see below),
nausea, and depression, led to treatment discontinuation in
three patients: only the patient with depression had not recov-
ered at Jast follow-up, which was 10 months after the study
medication was stopped. The remaining disoontinuations were
because of seriaus nonocular events that were not drug related
(6 paticnts) of visual field defects thar were not drug related 2
paticats).

Three patients developed urolithiasis while receiving the
dorzolamide-timolol combination. The fisst case occurred on
day 20 of the study in a patient with no histoty of kidacy stones,
although this Case was considered to be not drag related, the
patient was discontinued from the study and the stome was

1942

removed surgically. The second cas¢ occurred.on day 75 of the
srudy in a patient with a 10-year history of kidpey stones: the

.

patient passed the stone and was discontinued from the study
(as meptioned above) because the event Was considered possi-
bly drug related. The third case occurred on day 130 of ﬁ!c
swdy in a patient with no history of kidacy stones; although this
case was considered possibly drug related. the patient continued
in the study with no fusther problems after passing the stone.
There were no €ases of urolithiasis among paticois it the
concomitant therspy group.

Laboratory adverse events occurred ju 4% ol cach treatment
group during the masked phase of the study. There were o
statistically sigaificant differences between the treatment groups in
the averall incidence of Iabaratory adverse eveits, the incidence of
drug-related laboratery adverse events, or the jncidence of any
specific Laboratory adverse cvent. The most common laboratory
adverse cvents were increased leukocyte count (3%) in the com-
binaton group and hyperglycemia (2%) in the conoomitant ther

i boratory adverse events that were

ered without treatment by the end of the extension phase. During
1aboratory adverse cvents occurced in 5% of
the patientz, The most carpmon laboratory adverse event was
hyperglycemia (2%). Two patients had laboratory adverse events
that were considered drug related: crystalturia and oxaluria in one
patient each, Both patients had a history of urine crystals before the
sudy, and in both cases the crystals were 1o Jonger presert 2
weeks after the patient compieied the study. No patients were
discontinned hecase of laboratory adverse events.

At the end of the masked phase, there were 1o sratistically
significant differences between the treatment groups with regard to
emergent O WoTSening visual field defects or changes in visual
acuity, blood pressute, of pulse rate. Changes in these parameters
at the end of the extension were similar to those observed at e
end of the masked phase. No clinically meaningful changes
mean Jaboratory values wete observed during cither phase of the
study.

Discussion

In this study, a fixed combination of 2% dorzolamide and
0.5% timolol given twice daily showed ocular-hypotensive
efficacy comparable to that of 29 dorzolamide given three
times daily in addition to 0.5% timolol given twice daily.
The critecon for establishing treatment equivalence was
95% ar greater confidence that the difference berween treat-
ments in mean change in 1OP Lies between —1.5 and 1.3
mmHg, No epidemiologic swudies are available to provide
support for what 4 meaniogful difference in JOP mght be.
Because 1.5 mmHg is the outside boundary in our definition
of equivalence, the point estimate of the true differsnce
between treatments would have to be much closer to zero. In
our primary analysis, the poimt estimates ranged from —0.05
to —0.73 mmig.

During 3 months of weatment, both regimens pro-

. duced clinically significant reductions in IOP from the

timolo! baseline. Similar reductions in IOP have been
observed in previous studies that evaluated the concom-
itant use of 0.5% timolol twice daily and 2% dorzal-
amide three times daily.?”® In the current study, the
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Strulangier et al - Dorzolamide-Timolol Combinati

Jargest difference in IOP reduction between the dorzol-
amide—timolol vumbinadon and the concomitant admin-
istration of its components was observed at hour 8; this
measurement occurred 8 hours after the morning dose of
all study medications and 2 hours after the afternoon dose
of the three-times-daily medication (i.e., placebo for the
cornbination group and dorzolamide for the concomitant
therapy group). The difference betwecn treauncnts ob-
served at this timepoint may have been caused by the
afternoon dose of dorzolamide received by the concom-
itant therapy group. However, the difference between
treatnicnts at hour U was only slightly less than the
difference at hour 8. The reason for this difference is not
¢clear since hour O represents the moming trough mea-
surement for both trcatment regimens. These results
suggest that patients receiving dorzolamide three times
dajly and timolol twice daily may experience slightly
greater JOP reductions during the afternoon and curly
morning than patients receiving the dorzolamide~timolol
combination; however, these differences are likely to be
very small.

Other studies comparing a fixed combination t con-
comitant therapy with its components have reported sim-
ilar results. Soderstrom et al'* compared a fixed combi-
nation of 0.5% tunolol and 4% pilocarpine given twice
daily to the concomitant administration of 0.5% timolol
twice daily and 4% pilocarpine three times daily in
patients whose JOP excceded 21 mmHg after at least 1
week of receiving 0.5% timolol alone. Intraocular pres-
sure was measured at 8:30 aM. 1:30 pm, and 4:30 pu (not
more than 3 hours after the mid-day dose of pilocarpine)
after 2 and 4 weeks of treatrnent. Significant reductions in
IOP from baseline were observed at all timepoints in both
groups, and there were no significant differences between
the regimens at any timepoint. Demailly et al'3 compared
twice-daily administration of a fixed combination uvf 2%
carteolo] and 2% pilocarpine to the concomitant admin-
istration of 2% carteclo] twice daily and 2% pilocarpine
three times daily in patients with JIOP greater than 21
mmHg while receiving beta-blocker monotherapy. In-
traocular pressure wae measured at 12 noon and 7 pM
after 15 days and 2 months of weatment. Although the
diffcrence between groups was pot statistically signifi-
cant at any timepoint, there was a trend toward better IOP
control at 7 pm (4 hours after the mid-day dose of pilo-
earpine) in patients receiving concornitant therapy.

Among patients who received the dorzolamide-timo-
lol combination during both phases of the current study,
the reduction in IOP after 12 months was very similar to
the reduction observed after 3 months. Thus. the JIOP-
lowering effect of the combination was maintained dur-
ing long-term use. Furthermore, the mean JOP reduction
I patients who were switched from concomitant therapy
was equivalent to the mean IOP reduction in patients who
received the combination during both phases of the study.
This finding confirms that, as expected. prior use of
concomitant therapy does not compromise the IOP-low-
ering effect of the dorzolamide—timolol combination.
Moriarty et al'® gtudied the JOP-luwering effect of a fixed
combination of 0.5% timolo! and 2% pilocarpine given
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on vs. Concomitant Administration of Components

twice daily in paticnts who previuvusly were (.:ontrol!ed
taking timolol 0.25% or 0.5% twice daily and pilocarpine
2% four times a day. Intraocular pressure was measured
at 10:00 AM (2 hours afrer the morning dose). At 1, 3. aud
6 months after switching to the fixed combination, mean
[OP was approximately 1 mmHg higher than at baseline.
In our study, mean JOP was essentially unchanged at 3. 6,
and § months after switching from concomitant therapy
to the dorzolamide~timolol combination.

The safety profile of the dorzolamide-timolol combi-
pation was very similur to that of concomitant therapy
with dorzolamide and timolol. The symptoms reported in
this study have been observed in previous studies of
dorzolamide used alone®* or as adjunctive therapy to
timolol.> The lower incidence of symptoms observed
during the extensjon phase suggests that symptoms may
become less noticeable to patients as therapy continucs.
The incidence of drug-related adverse events and the rate
of discontinnation also were lower during the extension
than during the masked phase of the study. Thus. ex-
tended usc of the dorzolamide-timolol combination is
well-tolerated.

Three patients developed renal stones during the
course of this study. The first patient had received the
drugs for only 20 days, far 100 little for any reasonable
association with dorzolamide therapy. Insignificant -
amounts of dorzolamide are cxercted [ur several weeks
after initiation of therapy, due to storage in erythro-
cytes.”® The second patient had a history of kidney
stones, and the third patient continued taking study drug
without further incident. Patients receiving chronic thes-

apy with acetazolamide have a tenfold increase in the
incidence of urolithiasis, probably secondary to meta-
bolic acidosis with decreased urinary citrate and de-
creased solubilization of urinary caleium.!® However,
metaboli¢ acidosis was not observed in this study or in
other long-term clinical studies of dorzolamide.* Since
its introduction to the marketplace, dorzolamide has been
used by more than | million patients in the United States
alone. Only 13 cases of renal stones or renal pain have
been reported to the manufacturer during this time. By
comparison, 2 recent study of diet and disease in men
found 753 incident cases of kiduey stones during 6 years
of follow-up in a cohort of 45,289 men 40 to 75 vears old
with no history of kiducy stones.'”

In summary, this sady has shown that the efficacy and
safety of the dorzolamide—timolol combination are compa-
rable to those observed with concunitant use ot dorzol-
amide and timolol. The dorzolamide-timolo! combination
continues to be effective and well-tolerated for up to 12
months and is also effective in patients who previcusly huve
received concomitant therapy with dorzolamide and timo-
lol. The dorzolamide-timolol combination is more conve-
nient to use than concomitant therapy with these two agents
since it requires fewer bottles and fewer daily doses (2 vs.
5). In addition. using the dorzolamide-timolo! combination
eliminates the need 10 wait § 10 minutes between drug
instillations This greater conveuicnce may lead to greater
patient compliance, which is an important consideration in
the treatment of a chronic and asymptomatic disease. Thus,




OCT-15-1998 gg:31 FROM RAl BLA-20 618 397 2713 T0 g-1-3@5 B17 1833 P.13

Ophthalmology Volume 105, Number 10, October 1998

{he dorzolamide~timolol combination may provide a clini- ;;;n;;; %x;fm:nce and impact on daily life. Clin Ther 1996:
) % ‘s v - - . : - )
'ccalallyﬁ‘xlﬁm af?nﬁng patients requiring multiple med” 4 Swahiman E. Tipping ¥, Vogel R, et:al A sixeweek, dose-
' Py for 8 response study of the ocular hypotensive éffect of dorzotumide
with a one-year cxiension. Dorzolamide Dose-Response Study
Group. Am J Opirthatmol 1996:122:183-94.
Appendix 5. Zimmerman TJ. Zalta AH. Fociliating patient comphance in
e glaucoma therapy. Surv Ophthalmol 1983:28:252-1.
D :4._Timolol Study Gro 6. MacKean TM. Elkington AR, Compliance with treatment of
orzolamide v i tients with chronic open-angle glsucoma. Br ] Ophthalmol
Robert Allen, MD, University of Richmond, Richmond, 1983;67:46-9- _ o ‘
VA; Reay Brown, MD, Emory University, Atlanta. GA; 7. Granswom P-A. Glancoma petients not compliant with ther

drug therpy: clinical and behavioural aspeets. Br ] Ophtbal-
il 1982;66:464-70.
g Kass MA, Gordon M, Morley RE Ir, et al. Compliance with
topical timotol treatment. Am J Optrthalmol 1987;103:

Leonard Cacioppo, MD, private practice. Brooksville, FL3
Marshall Cyrlin. MD, privaie practice, Sowthfield, MI; Har-
vey DuBiner. MD, private practice, Morrow, GA; Marvin
Grnber, WD, privaie prtiee Towts TS

Greemdge, MD, New YOI ye an Infirmary, New ’ , Prev et 3l How often i
York. NY; Mark Hoff, MD, private practice, Sarasota, FL. > Gmgfgﬁiﬁ‘ M:t:: ?gscx:d? :d ::ovcl as:ssmmﬁ:cl‘:

—  David Karp, MD, private practe. Louisville, KY: Robert nique. JAMA 1989:261:3273-

Laibovitz, MD, private practice. Auctin, TX Richard 10, Norcll SB. Gransuon Pop. Sclf-medication with pilocarpine
Lewis, MD, private practice, Sacramento, CA; Chales

among outpatents in a glavcoma clinic. Br J Ophthalmol
McMghon, MD, private practice, Colorado Springs, 1980:64:137-41. :
CO: Charles Ostrov. MD. private practice. Minneapolis, 11, Kass MA, Meluzer DW, Gordon M, et al. Compliance with -
MN; John Samples, MD, Oregon Health Scicnces Univer- ropical pilocarpine treatment. Am J Ophthalmol 1986:10:
sity, Portland. OR. Joel Schurnan, MD, New England Med- 515-23. :
ical Center, Boston. MA; C. Erc Shrader, MD, private 12. Soderswom MB, Wallin O. Granstrom P-A. Thorbura W, =
ctice, Wichita, KS; Franklin Spim. M, private practice, T?mlol-y‘ﬂocuvinc combined vs tmolol and pilocarpine
Clark, NJ; Angela Vela, MD, private practice. Atlanta, GA; " given separately. Am J Opirthatmol 1989:107 1465-70. 1
Jacob Wilensky, MD. Dlinois Eye and Ear Infirmary, Chi- 13. Demailly P, Alaire C, Bron v, Tpnqnand .C. 'Fiffccu?encﬁ 3
cago, IL; from Mexck ‘Rescurch Laboratorics, Bue Bell, PA: and tolerance of B-blocker/pilocarpine combinanon €ye drops
g, I Fom LSRR Son R, D, PR pimay cparnge e w0 N o
Eien Snyder, PhD; Ellen Strahiman, MD, MHS (current sure. J Glaucoma 19994520 o

14. Moriarty AP, Dowd TC, Trimble RB. Clinical experience with
a fixed duse combiimtion therapy of timolol and pilocarpine :
used twice daily in the managemeat of chronic open anple

glaucoma. Eye 1994:8:410-3. '

affilintion, Bousch & Lomb, Inc, Rochester, NY): and Xim
Strohmaier. BS. .

Ref 15. Wilkerson M. Cyslin M. Lippa EA. ct al. Four-week safety -
eferences and efficacy sudy of dorzolarmide, 2 novel. active topical
carbonic anhydrase inhibitor. Arch Ophthalmol 1993:11%:
1. Shields MB, Textbook of Gtaucoma. 3rd ed. Baltimore: Wil- - 1343-50.
Lams & Wilkins, 1992:172-88. 16. Weitznan M. Caprioll J. Medical therapy uf glaucuus. In
2. Strahiman E, Tipping R. Vogel R, etal. A double-masked. Tasman W, Jaeger EA. ods. Duane’s Clinical Ophthatmology,
randomized 1-year study comparing dorzolamide (Trusopt), revised cd. Philadelphia: Lippincot-Raven, 1996: v. 3, chap.
dmotol, wid Uetaxulol. Arch Ophthalmol 1995;113: 56.
1009-16. 17. Curhan GC. Rimm EB. Willett WC. Stampfer MJ. Regional
3. Laiboviwz R, Boyle J, Snyder E, et al Dorzolamide versus variation in nephrotithiasis incidence and prevalence among
pilocarpinc a8 adjunctive therapies 1© timolol: a comparison of United States men. J Urol 1094;151:838-41. " ;’

1944




OCT-15-1998 @9:18 FROM RRAl BLA-28 510 397 2713 T0 g-1-3@5 BlY 1bgs .Ul

RECEIVED

) MERCK ) 0CT 15 1998

Facsimile Cover Sheet

MERCK RESEARCH LABORATORIES
WEST POINT, PA 19486 USA

To: Thelma Sanchez
Location: Candean Region
Phone:
FAX: Abbrev. #87

From: Mr. Arthur W. Segraves
Location: BL A-22
Phone: (610) 397-28/8

FAX: (610)397-2713

Date: October 14, 1998
Pages including this
cover page: 25

Thelma,

Here are the COSOPT publications that you requested from Art Segraves.

Thank you

Please call Kelly Egolf at (610) 397-7074 if you do not receive all pages of this FAX.

CONFIDENT\_ALn‘Y NOTE: This Telefax contains confidential information belonging to Merck & Co. Inc. If you are not the
Intended recipient, any disclosure, copying or use of this Telefax Is strictly prohibited and you should immediately notify



