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Intraocular pressure efficacy of glaucoma
medications versus placebo in phase Il compared

to later phase trials

R Allan Sharpe, Lindsay A Nelson,” Jeanette A Stewart,” William C Stewart?

ABSTRACT

This review aimed to compare the predictive value
between the untreated reduction in intraocular pressure
(I0P) from baseline or placebo measured in early phase
clinical trials to phase Il and IV results for glaucoma
medicines. Published, placebo-controlled, randomised,
parallel, single-masked or double-masked clinical trials
with at least one phase I, Il and IV study available were
reviewed. This study included 50 articles evaluating 9
medicines from 59 active arms and 18 placebo arms. For
all studies the phase Il IOP reduction from placebo
showed less decrease compared to the decrease from
baseline (p<0.04). For all medicines, reductions from
morning baseline in phase Il did not predict better than
the decrease from placebo for phase Il (p=0.15) or IV
(p=0.08) reductions in IOP. In contrast, diurnal IOP
reduction from baseline in phase Il predicted decreases
better than placebo in phase Ill (p=0.007) and IV
(p=0.02). Generally, for prostaglandins, B blockers and
carbonic anhydrase inhibitors for the morning trough
and diurnal curve there was no difference in pressure
reduction from baseline for phase Il compared to phase
Il or IV (p>0.23). In contrast, where comparisons were
available for the decrease in pressure from placebo there
were differences for phase Il compared to phase Il and
phase IV (p<0.02). This study suggests that in early
phase glaucoma trials, using the reduction from
untreated baseline in general better approximates the
results of later regulatory and post-commercialisation
trials than the decrease from placebo.

INTRODUCTION

To gain regulatory approval for a new medicine a
pharmaceutical company must take the new
product through a series of clinical trials (phases
I-1II). A phase I trial represents the first instance a
new product is used in human subjects and is per-
formed primarily to collect safety information. In a
phase II trial a new product is used for the first
time in patients with the target disease to gain
dosing and concentration information. At least two
phase III trials are performed, and they are
expanded in size and duration. These trials typic-
ally provide the most information on the efficacy
and safety for the new product on which regulatory
approval is based. Phase IV studies are those which
are performed after commercial release of the
medicine.

A pharmaceutical company must make a decision
at the end of each phase whether the efficacy and
safety information warrants the resources, in
money and personnel, to continue clinical develop-
ment. Consequently, adequately performed early

phase trials should predict the results of phase III
and IV studies. However, the limited size and dur-
ation, as well as the subject selection, might restrict
the ability of early phase trials to accurately predict
future results.

We showed in a previous paper that the percentage
reduction of intraocular pressure (IOP) from
untreated baseline in phase I and II generally approxi-
mated efficacy in phase IIl and IV' for current glau-
coma medicine classes including prostaglandins, B
blockers, topical carbonic anhydrase inhibitors and o
agonists. However, early phase trials are often con-
trolled by placebo, which are often thought to give
more accurate comparison to efficacy because they
account for any unattended placebo effect in the
active controlled measurements.

The purpose of this study was to evaluate the
predictive value of early phase trials for ocular
hypotensive efficacy with glaucoma medicines in
phase III and IV trials between the untreated reduc-
tion from active baseline and placebo.

MATERIALS AND METHODS

Study criteria

Using published literature found on PubMed (http:/
www.ncbi.nlm.nih.gov/entrez/query) and medical
reviews on the US Federal Drug Administration’s
drug approval website (http:/www.accessdata.fda.
gov/scripts/cder/drugsatfda/index.cfm), we included
in this study phase I and II trials for glaucoma medi-
cines that became commercially available after 1977
that had a placebo arm and involved patients with
glaucoma. These medicines were chosen as they are
ones available generally for prescription to patients
with glaucoma in the current market (table 1). The
following search terms were used: primary open-
angle glaucoma, ocular hypertension, IOB diurnal,
monotherapy, baseline, reduction, B blockers
(timolol, timolol gel forming solution, betaxolol,
carteolol, levobunolol), carbonic anhydrase inhibi-
tors (dorzolamide, brinzolamide), o agonists (brimo-
nidine, brimonidine preserved with polyquaternium
1, brimonidine preserved with chlorine dioxide,
apraclonidine), prostaglandins (latanoprost, travo-
prost, bimatoprost) and combination treatment
(brinzolamide/timolol, dorzolamide/timolol, latano-
prost/timolol,  travoprost/timolol,  brimonidine/
timolol, bimatoprost/timolol). Brand names of
single and fixed combination agents were also used
as search terms.

For phases I-III we used the first four available
studies under each phase and to limit the data col-
lection, and for consistency, the first three available
phase IV clinical trials for that same medicine were
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Table 1 Percentage decrease from baseline and from placebo at the morning trough at the end of treatment periods

Phase II Phase IlI Phase IV

Dosing (times Percentage decrease  Percentage decrease Percentage decrease Percentage decrease

Medicine  Concentration(s) per day) N from baseline from placebo N from baseline N from baseline
Betaxolol 0.25% 2 1 132 11.5 1 138 1 133
Bimatoprost  0.03% 1,2 4 31.1 22.6 2 3338 2 321
Brimonidine  0.2% 2 1 183 12.0 3 144 2 179
Brinzolamide 1% 2,3 1 17.0 13.0 3 16.0 0 NA
Dorzolamide 2% 2,3 3 201 13.9 2 146 2 16.8
Latanoprost  0.005%, 0.006% 1,2 2 298 24.8 3 319 3 295
Levobunolol  0.5%, 0.6% 1,2 3 205 1.8 4 235 2 238
Timolol 0.5% 1,2 1 396 30.6 3 292 1 218
Travoprost 0.004% 1 1 314 21.7 3 279 3 309
Mean decrease 17 25.0 17.9 24 235 16 24.8
Comparison with phase Il reduction from baseline p=0.58 p=0.97
Comparison with phase Il reduction from placebo p=0.04 p=0.02

A one-way analysis of variance (ANOVA) test was used for p values. The p values show whether there is a statistically significant difference between the phase Il data compared to
phase IIl and phase IV. Decrease from baseline/placebo was determined by the average decrease per study.

N, number of treatment arms.

included. Nonetheless, studies were not available at all for some
phases for some medicines. The primary goal was to determine
the predictive value of early phase trials (phase II) with the
ocular hypotensive efficacy observed in later phases (III and IV).

Only prospective, parallel, single-masked or double-masked
clinical trials were included. Crossover and open-label studies
were excluded. We excluded early studies that did not have a
placebo comparison or reported neither a 3-point diurnal curve
nor morning trough. Studies with a concentration difference
greater than =25% of the concentration that become commer-
cially available were excluded. We also excluded medicines for
which we could find no published phase II articles or those
shorter than 24 h of treatment. Studies that did not state at
which time the pressure measurements were taken were also
excluded. If a study provided diurnal and trough measurements
on the last active treatment day but did not provide the appro-
priate baseline for one of those measurements, we included only
the one with the proper baseline.

Procedures

Morning trough and diurnal curve IOP values were extracted
from articles meeting the study criteria and entered into an
Excel spreadsheet (Microsoft, Redmond, Washington, USA) for
each treatment’s baseline and last day of treatment. For each
article, we evaluated the reduction in the pressure from baseline
to the last active treatment day for the placebo (in early studies)
and for the active compound. Depending on what data a par-
ticular study provided, we analysed the pressure reductions at
the morning trough, or the diurnal curve (all three or more
time points averaged together), or both.

Quality assurance was performed on 10% of the entries, in
which a separate Excel spreadsheet was created and compared
to the original to assure there were no mistakes. Results of the
quality assurance analysis showed no data entry errors.

Statistics

PRN Pharmaceutical Research Network, LLC (Cheyenne,
Wyoming, USA) analysed the data. The level to declare signifi-
cance difference between any groups being analysed was 0.05
and all analyses were two way. The differences in percentage

reduction from untreated baseline and placebo in phase II to the
reductions in phase III and IV were analysed with a one-way
analysis of variance (ANOVA) as is consistent for continuous
data.” The differences among classes of medicines whether per-
centage reduction from baseline or placebo was best was ana-
lysed by a y? test or Fisher (2x2 table with one value 5 or less)
as typical for qualitative data.” For this test all classes and study
averages were combined into one mean value.

RESULTS

This study originally reviewed 116 articles, but of these, 65
were excluded because they did not meet all inclusion criteria.
Most commonly the excluded articles had a crossover design,
no placebo arm or unclear IOP measurement times. A total of
9 medicines from 50 articles were evaluated in this study
with 59 treatment arms and 18 placebo arms: betaxolol,*™®

bimatoprost,”'*  brimonidine,> 7'  brinzolamide,**~*}
dorzolamide,*3° latanoprost,” ® 3173 levobunolol,>”™*
timolol,3? 3* 3 46 47 and travoprost.® *6-%3

The morning trough results are shown in table 1 and diurnal
results in table 2. There were 57 morning trough treatment
arms and 36 diurnal treatment arms. There were 35 treatment
arms that had morning trough and diurnal data. There was no
difference in mean pressure reduction from baseline (all studies
together) for phase II for the morning trough compared to
phase III and TV separately (p=0.58 and p=0.97, respectively)
or for the diurnal pressure (p=0.20 and p=0.26, respectively).
In contrast, the phase II reduction in pressure from placebo
showed differences compared to phase III and IV for the
morning trough (p=0.04 and p=0.02, respectively) and also
for the diurnal curve (p=0.0008 and p=0.002, respectively).

Table 3 shows the number of phase III or IV studies which
either the average phase II reduction of pressure from baseline
or placebo best approximated phase III or IV results. The reduc-
tion from baseline in phase II for the morning trough was not
better than the decrease from placebo for predicting phase III
(p=0.15) or IV (p=0.08). In contrast, the diurnal pressure
reduction from baseline in phase II was better than from
placebo for predicting decreases in phase III (p=0.007) and IV
(p=0.02).
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Table 2 Active compound percentage decreases from baseline and from placebo over the diurnal curve at the end of treatment periods

Phase I

Phase IlI Phase IV

Percentage decrease from

Percentage decrease from

Percentage decrease from Percentage decrease from

N  baseline placebo N  baseline N  baseline
Betaxolol 1 275 14.8 0 NA 0 NA
Bimatoprost 4 263 211 2 308 2 300
Brimonidine 1 206 15.1 0 NA 0 NA
Brinzolamide 1 174 12.0 2 188 0 NA
Dorzolamide 3 184 15.7 1 200 1 183
Latanoprost 1 359 29.2 3 319 3 271
Levobunolol 0 NA NA 0 NA 0 NA
Timolol 0 NA NA 3 278 1 209
Travoprost 1 300 21.6 3 280 3 299
Mean 12 243 18.7 14 273 10 27.0
decrease
Comparison with phase Il reduction from baseline p=0.20 p=0.26
Comparison with phase Il reduction from placebo p=0.0008 p=0.002

A one-way analysis of variance (ANOVA) test was used for p values. The p values show whether there is a statistically significant difference between the phase Il data compared to
phase IIl and phase IV. Decrease from baseline/placebo was determined by the average decrease per study.

N, number of treatment arms.

Table 4 demonstrates data from specific drug classes. Where
comparisons were available, for prostaglandins, B blockers and
carbonic anhydrase inhibitors for the morning trough and
diurnal curve there was no difference in pressure reduction
from baseline for phase II compared to phase III or IV
(p>0.23). In contrast, where comparisons were available for the
decrease in pressure from placebo there were differences for
phase Il compared to phase III and phase IV (p<0.02). Further,
the decrease in pressure from placebo was less than the decrease
from baseline in phase II itself for prostaglandins (p<0.001)
and carbonic anhydrase inhibitors (p=0.01).

DISCUSSION

The results of this review indicated that the reduction from
untreated baseline of the active medicine typically better
approximated the results of later regulatory studies and post-
commercialisation trials than does the decrease from placebo,
and that this applied for the morning and diurnal pressures.
Further, no apparent divergences of this basic finding exist for
specific medicine classes, except for brimonidine, where too few
studies were available to make a useful estimate of this class.
However, caution is warranted in applying these findings clinic-
ally because results deviated among individual studies. The
results are consistent, however, to our prior results that

demonstrated that the reduction from baseline in phase II
approximated the results in later phase trials.! In total, for
phase II approximately 30% of the drug efficacy may have
resulted from the placebo effect (table 1).

The reason why the phase II reduction from baseline gener-
ally better approximated later phase studies than placebo is not
completely clear from these results. Placebo arms are not typic-
ally included in glaucoma phase III and IV studies for ethical
reasons. Accordingly, the basis for which medicines are judged
by regulatory personnel and clinicians for later stage studies is
generally from reduction from baseline compared to an active
control. Therefore, it makes sense that in early phase studies a
reduction from baseline may better approximate an IOP
decrease for later studies than does placebo.

However, placebo arms remain important in early phase
studies to confirm that a new medicine has a real clinical effect
because it helps eliminate potential causes of bias when assessing
within group comparisons such as: regression to the mean,
spontaneous improvement of disease, the effect of additional
treatments unknown to the investigator as well as patient condi-
tioning and behavioural effects.’*>

Nonetheless, the results of this review should give a pharma-
ceutical company, investors and clinical investigators some confi-
dence that a glaucoma medicine that is effective in early

Table 3 Ability of phase Il reduction of intraocular pressure, from baseline or placebo, to predict phase IIl or IV for diurnal and morning trough

intraocular pressure for all medicines combined

Reduction from Percentage Phase Il reduction from baseline predicted Phase Il reduction from placebo predicted Total
baseline reduction (%) better phase Ill or IV results (N) better phase Ill or IV results (N) N Value
Morning trough
Phase IlI 24.6 15 9 24 0.15
Phase IV 18.0 1" 5 16 0.08
Diurnal
Phase Il 25.2 1" 3 14 0.007
Phase IV 18.5 8 2 10 0.02

A Fisher test was used for all p values except a x” test was used with phase IIl trough because it did not have a value of 5 or less.

N, number of treatment arms.
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Table 4 Average absolute percentage differences between phase Il reduction from baseline (then placebo) and each phase Il and IV study (%)

Prostaglandin Carbonic anhydrase inhibitor B blocker
% Average p Value % Average p Value % Average p Value
Morning trough
Phase Il active to phase Il placebo <0.001 0.01 0.10
Phase Il from baseline versus phase Il 33 0.94 3.6 0.23 6.2 0.90
Phase Il from placebo versus phase Il 7.8 <0.001 2.4 0.008 8.0 <0.001
Phase Il from baseline versus phase IV 1.9 0.97 34 0.65 8.2 0.83
Phase Il from placebo versus phase IV 7.1 <0.001 29 0.02 11.0 0.003
Diurnal
Phase Il active to phase Il placebo <0.001 0.0002
Phase Il from baseline versus phase Il 3.6 0.43 1.6 0.60
Phase I from placebo versus phase Il 6.3 <0.001 5.9 0.0002
Phase Il from baseline versus phase IV 4.6 0.87 0.1 NA
Phase Il from placebo versus phase IV 6.2 <0.001 25 NA

NA, could not perform statistical analysis since there was only one study.

regulatory trials, especially in the reduction from baseline, may
have similar efficacy in phase III and after commercialisation.'

This study suggests that in early phase glaucoma trials using
the reduction from untreated baseline in general better approxi-
mates, than the decrease from placebo, the results of later regu-
latory and post-commercialisation trials.

However, the results of this study are limited in that it
reviewed only products launched commercially. Similar data and
the predictive values of their regulatory trials generally are not
available for the products that failed development. More
research is needed, in general, with clinical measures and the
development process, to help investigators and pharmaceutical
companies know how to most efficiently develop a new glau-
coma product.

Contributors RAS: acquisition of data, analysis of data. LAN: acquisition of data,
analysis of data, revising the article. JAS: conception and design, revising the article,
final approval. WCS: conception and design, interpretation of data, drafting/revising
the article, final approval.

Funding PRN Pharmaceutical Research Network, LLC, received no financial support
from any private or government funding source.

Competing interests None.
Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement This data has not yet been uploaded to a data sharing site.

REFERENCES

1 Stewart WC, Jenkins JN. Predictive value of the efficacy of glaucoma medications in
regulatory trials: phase I-lll to post-marketing studies. £ye 2008;22:985-8.

2 Book SA. Essentials of statistics. New York, NY: McGraw-Hill, Inc., 1978:205-15.

3 Feghali JG, Kaufman PL. Decreased intraocular pressure in the hypertensive human
eye with betaxolol, a beta 1-adrenergic antagonist. Am J Ophthalmol
1985;100:777-82.

4 Caldwell DR, Salisbury CR, Guzek JP. Effects of topical betaxolol in ocular
hypertensive patients. Arch Ophthalmol 1984;102:539-40.

5 Serle JB. A comparison of the safety and efficacy of twice daily brimonidine 0.2%
versus betaxolol 0.25% in subjects with elevated intraocular pressure. Surv
Ophthalmol 1996;41(Suppl 1):539-47.

6  Weinreb RN, Caldwell DR, Goode SM, et al. A double-masked three-month
comparison between 0.25% betaxolol suspension and 0.5% betaxolol ophthalmic
solution. Am J Ophthalmol 1990;110:189-92.

7 Noecker RS, Dirks MS, Choplin NT, et al. A six-month randomized clinical trial
comparing the intraocular pressure-lowering efficacy of bimatoprost and latanoprost
in patients with ocular hypertension or glaucoma. Am J Ophthalmol
2003;135:55-63.

8  Parrish RK, Palmberg P, Sheu WP. A comparison of latanoprost, bimatoprost, and
travoprost in patients with elevated intraocular pressure: a 12-week, randomized,
masked-evaluator multicenter study. Am J Ophthalmol 2003;135:688-703.

20

21

22

23

24

25

26

27

28

FDA Medical Review of Lumigan (Bimatoprost), Application 21-275, Protocol
192024-001. http:/www.accessdata.fda.gov/drugsatfda_docs/nda/2001/
21275_Lumigan.cfm

FDA Medical Review of Lumigan (Bimatoprost), Application 21-275, Protocol
192024-002. http:/www.accessdata.fda.gov/drugsatfda_docs/nda/2001/
21275_Lumigan.cfm

FDA Medical Review of Lumigan (Bimatoprost), Application 21-275, Protocol
192024-003. http:/www.accessdata.fda.gov/drugsatfda_docs/nda/2001/
21275_Lumigan.cfm

FDA Medical Review of Lumigan (Bimatoprost), Application 21-275, Protocol
192024-004. http:/www.accessdata.fda.gov/drugsatfda_docs/nda/2001/
21275_Lumigan.cfm

FDA Medical Review of Lumigan (Bimatoprost), Application 21-275, Protocol
192024-008. http:/www.accessdata.fda.gov/drugsatfda_docs/nda/2001/
21275_Lumigan.cfm

FDA Medical Review of Lumigan (Bimatoprost), Application 21-275, Protocol
192024-009. http:/www.accessdata.fda.gov/drugsatfda_docs/nda/2001/
21275_Lumigan.cfm

Melamed S, David R. Ongoing clinical assessment of the safety profile and efficacy
of brimonidine compared with timolol: year-three results. Clin Ther
2000;22:103-11.

Katz L. Brimonidine tartrate 0.2% twice daily vs timolol 0.5% twice daily: 1-year
results in glaucoma patients. Am J Ophthalmol 1999;127:20-6.

Derick RJ, Robin AL, Walters TR, et al. Brimonidine tartrate: a one-month dose
response study. Ophthalmology 1997;104:131-6.

LeBlanc RP. Twelve-month results of an ongoing randomized trial comparing
brimonidine tartrate 0.2% and timolol 0.5% given twice daily in patients with
glaucoma or ocular hypertension. Ophthalmology 1998;105:1960-7.

Schuman JS. Clinical experience with brimonidine 0.2% and timolol 0.5% in
glaucoma and ocular hypertension. Surv Ophthalmol 1996;41(Suppl 1):527-37.
March WF, Ochsner K. The long-term safety and efficacy of brinzolamide 1.0%
(azopt) in patients with primary open-angle glaucoma or ocular hypertension. Am J
Ophthalmol 2000;129:136-43.

FDA Medical Review of Brinzolamide (Azopt), Application 20-816, Protocol C
92-95. http:/www.accessdata.fda.gov/drugsatfda_docs/nda/98/020816_azopt.cfm
FDA Medical Review of Brinzolamide (Azopt), Application 20-816, Protocol C-95-46.
http:/www.accessdata.fda.gov/drugsatfda_docs/nda/98/020816_azopt.cim

FDA Medical Review of Brinzolamide (Azopt), Application 20-816, Protocol C-95-48.
http:/www.accessdata.fda.gov/drugsatfda_docs/nda/98/020816_azopt.cim

Strahlman E, Tipping R, Vogel R. A six-week dose-response study of the ocular
hypotensive effect of dorzolamide with a one-year extension. Am J Ophthalmol
1996;122:183-94.

Lippa EA, Schuman JS, Higginbotham EJ, et al. MK-507 versus sezolamide.
Comparative efficacy of two topically active carbonic anhydrase inhibitors.
Ophthalmology 1991;98:308—12.

Wilkerson M, Cyrlin M, Lippa EA, et al. Four-week safety and efficacy study of
dorzolamide, a novel, active topical carbonic anhydrase inhibitor. Arch Ophthalmol
1993;111:1343-50.

Rusk C, Sharpe E, Laurence J, et al. Comparison of the efficacy and safety of 2%
dorzolamide and 0.5% betaxolol in the treatment of elevated intraocular pressure.
Clin Ther 1998;20:454—66.

Lippa EA, Carlson LE, Ehinger B, et al. Dose response and duration of action of
dorzolamide, a topical carbonic anhydrase inhibitor. Arch Ophthalmol 1992;110:495-9.

124 Sharpe RA, et al. Br J/ Ophthalmol 2013;97:121-125. doi:10.1136/bjophthalmol-2012-302046


http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21275_Lumigan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21275_Lumigan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21275_Lumigan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21275_Lumigan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21275_Lumigan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21275_Lumigan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21275_Lumigan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21275_Lumigan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21275_Lumigan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21275_Lumigan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21275_Lumigan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21275_Lumigan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21275_Lumigan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21275_Lumigan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21275_Lumigan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21275_Lumigan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21275_Lumigan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21275_Lumigan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/98/020816_azopt.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/98/020816_azopt.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/98/020816_azopt.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/98/020816_azopt.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/98/020816_azopt.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/98/020816_azopt.cfm
http://bjo.bmj.com/
http://group.bmj.com/

29

30

31

32

33

34

35

36

37

38

39

40

41

42

Downloaded from bjo.bmj.com on January 22, 2013 - Published by group.bmj.com

Boyle JE, Ghosh K, Gieser DK, et al. A randomized trial comparing the
dorzolamide-timolol combination given twice daily to monotherapy with timolol and
dorzolamide. Ophthalmology 1998;105:1945-51.

Strahlman E, Tipping R, Vogel R, International Dorzolamide Study Group. A
double-masked, randomized 1-year study comparing dorzolamide (Trusopt), timolol,
and betaxolol. Arch Ophthalmol 1995;113:1009-16.

Jampel HD, Bacharach J, Sheu WP, et al. Randomized clinical trial of latanoprost
and unoprostone in patients with elevated intraocular pressure. Am J Ophthalmol
2002;134:863-71.

Nagasubramanian S, Sheth GP, Hitchings RA, et al. Intraocular pressure-reducing
effect of PhXA41 in ocular hypertension. Comparison of dose regimens.
Ophthalmology 1993;100:1305-11.

Alm A, Villumsen J, Térnquist P, et al. Intraocular pressure-reducing effect of
PhXA41 in patients with increased eye pressure. A one-month study.
Ophthalmology 1993;100:1312-16.

Alm A, Stjernschantz J. Effects on intraocular pressure and side effects of 0.005%
latanoprost applied once daily, evening or morning. A comparison with timolol.
Ophthalmology 1995;102:1743-52.

Watson P, Stjemschantz J. A six-month, randomized, double-masked study
comparing latanoprost with timolol in open-angle glaucoma and ocular
hypertension. Ophthalmology 1996;103:126-37.

Camras CB. Comparison of latanoprost and timolol in patients with ocular
hypertension and glaucoma: a six-month masked, multicenter trial in the United
States. Ophthalmology 1996;103:138-47.

Duzman E, Ober M, Scharrer A, et al. A clinical evaluation of the effects of topically
applied levobunolol and timolol on increased intraocular pressure. Am J Ophthalmol
1982;94:318-27.

Partamian LG, Kass MA, Gordon M. A dose-response study of the effect of
levobunolol on ocular hypertension. Am J Ophthalmol 1983;95:229-32.

Cinotti A, Cinotti D, Grant W, et al. Levobunolol vs timolol for open-angle
glaucoma and ocular hypertension. Am J Ophthalmol 1985;99:11-17.

Bensinger RE, Keates EU, Gofman JD, et al. Levobunolol. A three-month efficacy
study in the treatment of glaucoma and ocular hypertension. Arch Ophthalmol
1985;103:375-8.

Berson FG, Cohen HB, Foerster RJ, et al. Levobunolol compared with timolol for the
long-term control of elevated intraocular pressure. Arch Ophthalmol
1985,103:379-82.

Ober M, Scharrer A, David R, et al. Long-term ocular hypotensive effect of
levobunolol: results of a one-year study. Br J Ophthalmol 1985;69:593-9.

43

44

45

46

47

48

49

50

51

52

53

54

55

57

The Levobunolol Study Group (Appended). (No authors listed) Levobunolol. A
beta-adrenoceptor antagonist effective in the long-term treatment of glaucoma.
Ophthalmology 1985;92:1271-6.

Long DA, Johns GE, Mullen RS, et al. Levobunolol and betaxolol. A double-masked
controlled comparison of efficacy and safety in patients with elevated intraocular
pressure. Ophthalmology 1988;95:735-41.

The Levobunolol Study Group. (No authors listed) Levobunolol. A four-year study of
efficacy and safety in glaucoma treatment. Ophthalmology 1989;96:642-5.
Feldman RM, Stewart RH, Stewart WC, et al. 24-hour control of intraocular pressure
with 2% dorzolamide/0.5% timolol fixed-combination ophthalmic solution in
open-angle glaucoma. Curr Med Res Opin 2008;24:2403-12.

Zimmerman TJ, Kaufman HE. Timolol: dose response and duration of action. Arch
Ophthalmol 1977;95:605-7.

Barnebey HS, Orengo-Nania S, Flowers BE, et al. The safety and efficacy of
travoprost 0.004%/timolol 0.5% fixed combination ophthalmic solution. Am J
Ophthalmol 2005;140:1-7.

FDA Medical Review of Travoprost (Travatan), Application 21-257, Protocol
C-97-02. http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/
21257_Travatan.cfm

FDA Medical Review of Travoprost (Travatan), Application 21-257, Protocol
C-97-71. http:/lwww.accessdata.fda.gov/drugsatfda_docs/nda/2001/
21257_Travatan.cfm

FDA Medical Review of Travoprost (Travatan), Application 21-257, Protocol
C-97-72. http:/lwww.accessdata.fda.gov/drugsatfda_docs/nda/2001/
21257_Travatan.cfm

FDA Medical Review of Travoprost (Travatan), Application 21-257, Protocol
C-97-79. http:/lwww.accessdata.fda.gov/drugsatfda_docs/nda/2001/

21257 _Travatan.cfm

Lewis RA, Katz GJ, Weiss MJ, et al. Travoprost 0.004% with and without
benzalkonium chloride: a comparison of safety and efficacy. J Glaucoma
2007;16:98-103.

Kienle GS, Kiene H. The powerful placebo effect: fact or fiction? J Clin Epidemiol
1997;50:1311-18.

Margo CE. The placebo effect. Surv Ophthalmol 1999;44:31-44.

Chu TC, Potter DE. Ocular hypotension induced by electroacupuncture. J Ocul
Pharmacol Ther 2002;18:293-305.

Haour F. Mechanisms of the placebo effect and of conditioning.
Neuroimmunomodulation 2005;12:195-200.

Sharpe RA, et al. Br J Ophthalmol 2013;97:121-125. doi:10.1136/bjophthalmol-2012-302046

125


http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21257_Travatan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21257_Travatan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21257_Travatan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21257_Travatan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21257_Travatan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21257_Travatan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21257_Travatan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21257_Travatan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21257_Travatan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21257_Travatan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21257_Travatan.cfm
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2001/21257_Travatan.cfm
http://bjo.bmj.com/
http://group.bmj.com/

Downloaded from bjo.bmj.com on January 22, 2013 - Published by group.bmj.com

BIO Intraocular pressure efficacy of glaucoma
J medications versus placebo in phase Il
compared to later phase trials

R Allan Sharpe, Lindsay A Nelson, Jeanette A Stewart, et al.

Br J Ophthalmol 2013 97: 121-125 originally published online October
11, 2012

doi: 10.1136/bjophthalmol-2012-302046

Updated information and services can be found at:
http://bjo.bmj.com/content/97/2/121.full.html

These include:

References This article cites 43 articles, 1 of which can be accessed free at:
http://bjo.bmj.com/content/97/2/121.full.html#ref-list-1

Email alerting Receive free email alerts when new articles cite this article. Sign up in
service the box at the top right corner of the online article.

Topic  Articles on similar topics can be found in the following collections

Collections ,
Angle (835 articles)
Glaucoma (822 articles)
Intraocular pressure (832 articles)
Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions

To order reprints go to:
http://journals.bmj.com/cgi/reprintform

To subscribe to BMJ go to:
http://group.bmj.com/subscribe/


http://bjo.bmj.com/content/97/2/121.full.html
http://bjo.bmj.com/content/97/2/121.full.html#ref-list-1
http://bjo.bmj.com/cgi/collection/angle
http://bjo.bmj.com/cgi/collection/glaucoma
http://bjo.bmj.com/cgi/collection/intraocular_pressure
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://bjo.bmj.com/
http://group.bmj.com/

