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Discrepancy between Results and Abstract Conclusions
in Industry- vs Nonindustry-funded Studies Comparing

Topical Prostaglandins
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PURPOSE: To investigate the relationship between
ndustry- vs nonindustry-funded publications compar-
ng the efficacy of topical prostaglandin analogs by
valuating the correspondence between the statistical
ignificance of the publication’s main outcome measure
nd its abstract conclusions.
DESIGN: Retrospective, observational cohort study.
METHODS: English publications comparing the ocular

ypotensive efficacy between any or all of latanoprost,
ravoprost, and bimatoprost were searched from the
EDLINE database. Each article was reviewed by three

ndependent observers and was evaluated for source of
unding, study quality, statistically significant main out-
ome measure, correspondence between results of main
utcome measure and abstract conclusion, number of
ntraocular pressure outcomes compared, and journal
mpact factor. Funding was determined by published
isclosure or, in cases of no documented disclosure, the
orresponding author was contacted directly to confirm
ndustry funding. Discrepancies were resolved by con-
ensus. The main outcome measure was correspondence
etween abstract conclusion and reported statistical sig-
ificance of the publications’ main outcome measure.
RESULTS: Thirty-nine publications were included, of
hich 29 were industry funded and 10 were nonindustry

unded. The published abstract conclusion was not con-
istent with the results of the main outcome measure in
8 (62%) of 29 of the industry-funded studies compared
ith zero (0%) of 10 of the nonindustry-funded studies

P � .0006). Twenty-six (90%) of the industry-funded
tudies had proindustry abstract conclusions.

CONCLUSIONS: Twenty-four percent of the industry-
unded publications had a statistically significant main
utcome measure; however, 90% of the industry-funded

ee accompanying Editorial on page 1.
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tudies had proindustry abstract conclusions. Both read-
rs and reviewers should scrutinize publications carefully
o ensure that data support the authors’ conclusions.
Am J Ophthalmol 2009;147:33–38. © 2009 by
lsevier Inc. All rights reserved.)

INANCIAL RELATIONSHIPS BETWEEN PHARMACEUTI-

cal companies and researchers and funding of med-
ical research by drug companies has increased

ramatically during the last two decades.1–4 This can result
n industry bias where the source of funding of clinical
rials either affects the results in a systematic way or leads
o selective presentation of the results. Industry funding
ften has been associated with proindustry results2,5–20 and
ublication bias,21–23 which can affect the interpretation
nd presentation of outcomes resulting in conclusions that
verstate results without statistical support. The purpose
f this study was to investigate the relationship between
ndustry- vs nonindustry-funded publications comparing
cular hypotensive efficacy of the topical prostaglandin
nalogs (PGA) latanoprost 0.005%, travoprost 0.004%,
nd bimatoprost 0.03% by evaluating the correspondence
etween the statistical significance of the publication’s main
utcome measure and its published abstract conclusions.

METHODS

MEDLINE SEARCH FROM 1966 TO THE SECOND WEEK OF

ovember 2007 using any combination of the keywords
atanoprost, travoprost, and bimatoprost was conducted. The
itle and abstracts from the initial search were reviewed
nd those included were English language publications
omparing the intraocular pressure (IOP)-lowering efficacy
f any combination of latanoprost; travoprost; or bimato-
rost. The complete articles were obtained and the refer-
nces also were searched to identify relevant publications
issed during the initial search.
Each publication was reviewed by three independent

bservers using a standardized data collection sheet eval-
ating: source of funding, industry author, study quality,
ain outcome measure, statistical significance (P � .05) of
ain outcome measure, abstract conclusion, correspon-
ence between statistical significance (P � .05) of main
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utcome measure and abstract conclusion, total number of
OP outcomes compared, and journal impact factor. Any
iscrepancies between the three reviewers were resolved by
onsensus.

Funding was determined by published disclosure, or in
ases of no documented disclosure, the corresponding
uthor was contacted directly to confirm any direct fund-
ng of the study. In one case, the pharmaceutical company
as contacted to verify funding. Study quality was assessed
ccording to the criteria in Table 1.24 Journal impact
actors from 2006 were assigned to each publication.

The main outcome measure was the correspondence
etween the statistical significance of the publication’s
ain outcome measure and its published abstract con-

lusion. Statistical analysis included the Fisher exact
est for categorical data and the Student t test for

TABLE 1. Grad

Level

1A: Meta-analysis (to assign this level,

you must answer ‘yes’ to all questions)

Does the paper re

Did the authors av

Did the authors as

Does the paper re

analysis?

1A: Large RCT (to assign this level, you

must answer ‘yes’ to all questions)

Were patients ran

Was follow-up at

Were both the pa

Were the patients

Was the sample s

1B: NRCT NRCT or cohort s

2: RCT RCT or overview

3 NRCT or cohort s

4 Other (case series

NRCT � nonrandomized controlled trial; RCT � randomized con

TABLE 2. Summary of Industry– vs Nonindustry

Outcome Studied

Noncorrespondence of main outcome and conclusions

Statistically significant (P � .05) main outcome

Number of IOP comparisons, mean � SD (median, range) 1

Mean study quality

Industry coauthor

Journal impact factor 2

IOP � intraocular pressure; N/A � not applicable; SD � standar
aFisher exact test.
bStudent t test.
ontinuous data. w

AMERICAN JOURNAL OF4
RESULTS

TOTAL OF 180 ARTICLES WERE IDENTIFIED BY THE ORIGI-

al search. After reviewing the abstracts, 39 met the
nclusion criteria and were included in the study. In
eviewing the references of these publications, no addi-
ional publications were found. Of the 39 publications, 35
ere studies that directly compared two or three of the
GAs and four were meta-analyses. Thirty-five of the
ublications included a disclosure statement, and four had
o documented disclosure. The authors were contacted
egarding these four publications; two publications25,26

onfirmed industry funding of the study and two reported
o funding. One of the publications for which the author
enied industry funding subsequently was discovered to
ave received industry funding after direct communication

f Study Quality

Criteria

a comprehensive search for evidence?

ias in selecting articles for inclusion?

ach article for validity?

clear conclusions that are supported by the data and appropriate

y allocated to treatment groups?

80% complete?

and the investigators blind to the treatment the patient received?

zed in the treatment groups to which they were assigned?

rge enough to detect the outcome of interest?

with indisputable results

id not meet level 1

out controls, case report, expert opinion, etc.)

d trial.

ed Studies Comparing Topical Prostaglandins

stry-funded (n � 29) Nonindustry-funded (n � 10) P value

18 (62%) 0 (0%) .0006a

7 (24%) 2 (20%) 1.00a

11.6 (14, 1 to 45) 13.0 � 11.4 (8, 1 to 30) .31b

1.1 2.0 � 0.7 .27b

18 (62%) N/A

1.32 2.33 � 1.51 .72b

iation.
ing o

port

oid b

ses e

port

doml

least

tients

analy

ize la

tudy

that d

tudy

with
-fund

Indu

7.4 �

2.4 �

.14 �

d dev
ith the pharmaceutical company and was allocated to
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ndustry funding. Twenty-nine (74%) of the publications
ere industry funded (18 by Allergan, Irvine, California,
SA,25–42 10 by Alcon, Fort Worth, Texas, USA43–52 and

ne by Pfizer, New York, New York, USA53) and 10 (26%)
ere nonindustry funded (nine had no funding54–62 and
ne had government funding63). There was an industry
oauthor in 18 (62%) of the industry-funded publications.
he results are summarized in Table 2.
Statistically significant main outcome measures were

eported in 7 (24%) industry-funded publications and in 2
20%) nonindustry-funded publications (P � 1.00, Fisher
xact test). Correspondence between the results of the
ain outcome measure and the abstract conclusions was

ound in 11 (38%) of the industry-funded publications
s 10 (100%) of the nonindustry-funded publications
P � .0006, Fisher exact test). Twenty-six (90%) of the
ndustry-funded studies had proindustry conclusions.

The mean number of IOP comparisons reported were
7.4 � 11.6 for industry-funded publications and 13.0 �
1.4 for nonindustry-funded publications (P � .31, Stu-
ent t test). The mean study quality was 2.4 � 1.1 for
ndustry-funded publications compared with 2.0 � 0.7 for
onindustry-funded publications (P � .27, Student t test).
he mean journal impact factor also was similar between

ndustry-funded (2.14) and nonindustry-funded (2.33)
ublications (P � .72, Student t test).

DISCUSSION

E FOUND THAT 62% OF THE INDUSTRY-FUNDED VS NONE

f the nonindustry-funded studies’ abstract conclusions did
ot correspond with the results of the main outcome
easure (P � .0006, Fisher exact test). Although only

4% of the industry-funded publications had a statistically
ignificant main outcome measure, 90% of the industry
unded studies had a proindustry abstract conclusion.

The influence of industry on publications involving a
ide range of diseases and drugs is well documented.2,5–20

jaergard and Als-Nielsen reviewed 159 randomized con-
rolled trials from 12 specialties and found that when
nancial interests were disclosed, the authors’ conclusions
ignificantly favored experimental intervention.11 Lexchin
nd associates reviewed 30 pharmaceutical-sponsored stud-
es and found “systematic bias to the outcome of published
esearch funded by the pharmaceutical industry.”13 Als-
ielsen and associates evaluated 370 randomized con-

rolled trials over a broad area of diseases and found that
onclusions significantly favored experimental drugs in
rials funded by for-profit organizations.15 A review of 124
eta-analyses of antihypertensives found that industry

upport was not associated with more favorable results, but
as associated with more favorable conclusions.20 To our
nowledge, ours is the first attempt to determine industry

ias in ophthalmology publications. s

INDUSTRY BIAS IN PROSTOL. 147, NO. 1
Prostaglandin analogs currently are the first-line therapy
or the treatment of glaucoma, representing 43.9% of
laucoma medications dispensed in Ontario, Canada, in
007. Latanoprost 0.005% (Pfizer) was first available in
ntario in June 1997, followed by travoprost 0.004%

Alcon) in November 2001 and bimatoprost 0.03% (Al-
ergan) in May 2002. These three medications belong to
he same class and therefore are competing directly for the
ame market share. The use of PGAs is influenced by the
umber and quality of publications.
Of the 39 publications studied, 29 (74%) were industry

unded. The high proportion of industry-funded studies is
onsistent with reports of increased funding of biomedical
esearch by the biomedical industry.1–4 Our definition of
ndustry funding, however, may be considered conservative
ecause we did not investigate the financial ties of each
uthor and included only studies with direct industry
unding. Evaluating financial disclosures of individual au-
hors is difficult because many authors have support from
everal companies, although the amount of support per
ompany may vary.

Similar to studies in other disciplines, we found no
ifference in significant main outcome measures,10,16,20,23

tudy quality,2,7,10,11,13,15,16,23 or journal impact factor8,15

etween industry- and nonindustry-funded studies compar-
ng PGAs. Four of the seven industry-funded studies with
ignificant main outcome measure were of the lowest level
f quality (level 4).29,35,37,40 There were no level four
tudies in the nonindustry-funded group. Six of the eight
ndustry-funded publications with level four study quality
ere published in journals with a higher (� 2.2) impact

actor.29,35–37,40,52

The discrepancy between the results of the main out-
ome measure and abstract conclusions stems from the
nterpretation of surrogate outcomes or multiple compari-
ons assigning undue attention to significant results while
inimizing nonsignificant results.21 This is commonly

eferred to as “spin.” To evaluate for possible data dredging,
e compared the total number of IOP outcome compari-

ons presented in the results and found no difference
etween industry- and nonindustry-funded studies. The
ean number of IOP outcome measures was 17.4 � 11.6

range, one to 45) for industry-funded publications and
3.0 � 11.4 (range, one to 30) for nonindustry-funded
ublications (P � .31).
This study raises concerns regarding undue industry

nfluence in publications on PGAs. Less industry funding
nd increased funding by peer-reviewed governmental
gencies or other organizations may remove this bias.
uthors should provide transparency in the interpretation

nd conclusions of their study, and it is the role of journal
ditors and reviewers to ensure that data are not misrep-
esented. It is important that journals develop strong
uidelines to limit potential bias by creating minimum
tandards in reporting disclosure and results. Full disclo-

ure of both authors and reviewers and funding source of
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he study is necessary. Three of the studies in our review
ere funded directly by industry; however, there was no
ublished disclosure. The requirement of registration of
ll clinical trials at the time of design and before the
ollection of data and making available all data could
inimize inappropriate data analysis and selective re-
orting of results. The inclusion in the abstract of a S

paedic research. Clin Orthop 2003;415:293–301.
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AMERICAN JOURNAL OF6
eading specifying the main outcome measure and the
tatistical results of the main outcome measure may
mprove transparency of the study findings. Ultimately,
owever, it is the responsibility of the reader to scruti-
ize abstract conclusions carefully to ensure that they
re supported by the data reported in the RESULTS
ECTION of the article.
HE AUTHORS INDICATE NO FINANCIAL SUPPORT OR FINANCIAL CONFLICT OF INTEREST. DR BUYS IS AN ADVISORY BOARD
ember for Allergan Inc and Pfizer and received lecture fees from Alcon. Drs Buys and Trope receive grants from Allergan Inc, Pfizer, and Canadian

nstitutes of Health Research. Dr Smith received a travel grant from Alcon and Allergan Inc. Involved in design of study (Y.M.B.); literature search
Y.M.B., T.A.); reviewing publications (T.A., M.S., N.G., G.E.T., J.G.F., Y.M.B.); statistical analysis (Y.M.B., Y.J.); and preparation of manuscript
Y.M.B., T.A.). This study was a review of published literature and Institutional Review Board approval was not necessary.
REFERENCES

1. Moses III H, Martin JB. Academic relationships with indus-
try: a new model for biomedical research. JAMA 2001;285:
933–935.

2. Bekelman JE, Li Y, Gross CP. Scope and impact of financial
conflicts of interest in biomedical research: a systematic
review. JAMA 2003;289:454–465.

3. Buchkowsky SS, Jewesson PJ. Industry sponsorship and
authorship of clinical trials over 20 years. Ann Pharmacother
2004;38:579–585.

4. Patsopoulos NA, Ioannidis J, Analatos A. Origin and fund-
ing of the most frequently cited papers in medicine: database
analysis. BMJ 2006;332:1061–1064.

5. Davidson RA. Source of funding and outcome of clinical
trials. J Gen Intern Med 1986;1:155–158.

6. Rochon PA, Gurwitz JH, Simms RW, et al. A study of
manufacturer-supported trials of nonsteroidal anti-inflamma-
tory drugs in the treatment of arthritis. Arch Intern Med
1994;154:157–163.

7. Cho MK, Bero LA. The quality of drug studies published in
symposium proceedings. Ann Intern Med 1996;124:485–489.

8. Friedberg M, Saffran B, Stinson TJ, Nelson W, Bennett CL.
Evaluation of conflict of interest in economic analyses of new
drugs used in oncology. JAMA 1999;282:1453–1457.

9. Djulbegovic B, Lacevic M, Cantor A, et al. The uncertainty
principle and industry-sponsored research. Lancet 2000;356:
635–638.

0. Clifford TJ, Barrowman NJ, Moher D. Funding source, trial
outcome and reporting quality: are they related? Results of a
pilot study. BMC Health Services Res 2002;2:18.

1. Kjaergard LL, Als-Nielsen B. Association between compet-
ing interests and author’s conclusions: epidemiological study
of randomized clinical trials published in the BMJ. BMJ
2002;325:249–253.

2. Baker CB, Johnsrud MT, Crismon ML, Rosenheck RA,
Woods SW. Quantitative analysis of sponsorship bias in
economic studies of antidepressants. Br J Psychiatry 2003;
183:498–506.

3. Lexchin J, Bero LA, Djulbegovic B, Clark O. Pharmaceutical
industry sponsorship and research outcome and quality:
systematic review. BMJ 2003;326:1167–1170.

4. Leopold SS, Warme WJ, Fritz Braunlich E, Shott S. Associ-
ation between funding source and study outcome in ortho-
5. Als-Nielsen B, Chen W, Gluud C, Kjaergard LL. Association
of funding and conclusions in randomized drug trials. A
reflection of treatment effect or adverse events? JAMA
2003;290:921–928.

6. Bhandari M, Busse JW, Jackowski D, et al. Association
between industry funding and statistically significant pro-
industry findings in medical and surgical randomized trials.
Can Med Assoc J 2004;170:481–483.

7. Finucane TE, Boult CE. Association of funding and findings
of pharmaceutical research at a meeting of a medical profes-
sional society. Am J Med 2004;117:842–845.

8. Shah RV, Albert TJ, Bruegel-Sanchez V, Vaccaro AR,
Hilibrand AS, Grauer JN. Industry support and correlation to
study outcome for papers published in Spine. Spine 2005;30:
1099–1104.

9. Perlis RH, Perlis CS, Wu Y, Hwang C, Joseph M, Nierenberg
AA. Industry sponsorship and financial conflict of interest in
the reporting of clinical trials in psychiatry. Am J Psychiatry
2005;162:1957–1960.

0. Yank V, Rennie D, Bero LA. Financial ties and concordance
between results and conclusions in meta-analysis: retrospec-
tive cohort study. BMJ 2007;335:1202–1205.

1. Easterbrook PJ, Berlin JA, Gopalan R, Matthews DR. Pub-
lication bias in clinical research. Lancet 1991;337:867–872.

2. Dickerson K, Min Y-I, Meinert CL. Factors influencing
publication of research results. Follow-up of applications
submitted to two institutional review boards. JAMA 1992;
267:374–378.

3. Lynch JR, Cunningham MR, Warme WJ, Schaad DC, Wolf
FM, Leopold SS. Commercially funded and United States-
based research is more likely to be published; good-quality
studies with negative outcomes are not. J Bone Joint Surg
[Am] 2007;89:1010–1018.

4. Users’ Guides to the Medical Literature: Essentials of Evi-
dence-based Clinical Practice. Chicago, Illinois: American
Medical Association, 2001.

5. Gandolfi S, Simmons ST, Sturm R, Chen K, VanDenburgh
AM. Three-month comparison of bimatoprost and latano-
prost in patients with glaucoma and ocular hypertension.
Adv Ther 2001;18:110–121.

6. Dirks MS, Noecker RJ, Earl M, Roh S, Silverstein SM,
Williams RD. A 3-month clinical trial comparing the IOP-
lowering efficacy of bimatoprost and latanoprost in patients

with normal-tension glaucoma. Adv Ther 2006;23:385–393.

OPHTHALMOLOGY JANUARY 2009



2

2

2

3

3

3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

4

4

5

5

5

5

5

V

7. Simmons ST, Dirks MS, Noecker RJ. Bimatoprost versus
latanoprost in lowering pressure in glaucoma and ocular
hypertension: results from parallel-group comparison trials.
Adv Ther 2004;21:247–262.

8. DuBiner H, Cooke D, Dirks M, Stewart W, VanDenburgh A,
Felix C. Efficacy and safety of bimatoprost in patients with
elevated intraocular pressure: a 30-day comparison with
latanoprost. Surv Ophthalmol 2001;45:S353–S360.

9. Choplin N, Bernestein P, Batoosingh A, Whitcup SM. A
randomized, investigator-masked comparison of diurnal re-
sponder rates with bimatoprost and latanoprost in the low-
ering of intraocular pressure. Surv Ophthalmol 2003;49:
S19–S25.

0. Noecker R, Dirks M, Choplin N, et al. A six-month
randomized clinical trial comparing the IOP-lowering effi-
cacy of bimatoprost and latanoprost in patients with ocular
hypertension or glaucoma. Am J Ophthalmol 2003;135:921–
922.

1. Noecker RJ, Earl ML, Mundorf T, Peace J, Williams RD.
Bimatoprost 0.03% versus travoprost 0.004% in black Amer-
icans with glaucoma or ocular hypertension. Adv Ther
2003;20:121–128.

2. Cantor LB, WuDunn D, Cortes A, Hoop J, Knotts S. Ocular
hypotensive efficacy of bimatoprost 0.03% and travoprost
0.004% in patients with glaucoma or ocular hypertension.
Surv Ophthalmol 2004;49:S12–S18.

3. Walters TR, DuBiner HB, Carpenter SP, Khan B,
VanDenburgh AM, Bimatoprost Circadian IOP Study
Group. 24-Hour IOP control with once-daily bimatoprost,
timolol gel-forming solution, or latanoprost: a 1-month,
randomized, comparative clinical trial. Surv Ophthalmol
2004;49:S26 –S35.

4. Walt J, Lee J. A cost-effectiveness comparison of bimatoprost
versus latanoprost in patients with glaucoma or ocular
hypertension. Surv Ophthalmol 2004;49:36–44.

5. Holmstrom S, Buchholz P, Walt J, Wickstrøm J, Aagren M.
Analytic review of bimatoprost, latanoprost and travoprost
in primary open-angle glaucoma. Curr Med Res Opin 2005;
21:1875–1883.

6. Law SK, Song BJ, Fang E, Caprioli J. Feasibility and efficacy
of a mass switch from latanoprost to bimatoprost in glaucoma
patients in a prepaid health maintenance organization. Oph-
thalmology 2005;112:2123–2130.

7. Zeitz O, Matthiessen E, Reuss J, et al. Effects of glaucoma
drugs on ocular hemodynamics in normal tension glaucoma:
a randomized trial comparing bimatoprost and latanoprost
with dorzolamide. BMC Ophthalmology 2005;5:6.

8. Cantor LB, Hoop J, Morgan L, Wudunn D, Catoira Y,
Bimatoprost-Travoprost Study Group. Intraocular pressure-
lowering efficacy of bimatoprost 0.03% and travoprost
0.004% in patients with glaucoma or ocular hypertension.
Br J Ophthalmol 2006;90:1370–1373.

9. Fiscella R, Walt J. Estimated comparative costs of achieving
a 20% reduction in intraocular pressure with bimatoprost or
latanoprost in patients with glaucoma or ocular hyperten-
sion. Drugs Aging 2006;23:39–47.

0. Noecker RJ, Earl ML, Mundorf TK, Silverstein SM, Phillips
MP. Comparing bimatoprost and travoprost in black Amer-
icans. Curr Med Res Opin 2006;22:2175–2180.

1. Konstas A, Hollo G, Irkec M, et al. Diurnal IOP control with

bimatoprost vs latanoprost in exfoliative glaucoma: a cross-

INDUSTRY BIAS IN PROSTOL. 147, NO. 1
over observer-masked three-center study. Br J Ophthalmol
2007;91:757–760.

2. Martinez A, Sanchez M. A comparison of the safety and
intraocular pressure lowering of bimatoprost/timolol fixed
combination versus latanoprost/timolol fixed combination in
patients with open-angle glaucoma. Curr Med Res Opin
2007;23:1025–1032.

3. Netland PA, Robertson SM, Sullivan EK, et al. Travoprost
compared with latanoprost and timolol in patients with
open-angle glaucoma or ocular hypertension. Am J Ophthal-
mol 2001;132:472–484.

4. Halpern MT, Covert DW, Robin AL. Projected impact of
travoprost versus both timolol and latanoprost on visual field
deficit progression and costs among black glaucoma subjects.
Trans Am Ophthalmol Soc 2002;100:109–118.

5. Cardascia N, Vetrugno M, Trabucco T, Cantatore F,
Sborgia C. Effect of travoprost eye drops on intraocular
pressure and pulsatile ocular blood flow: a 180-day, ran-
domized, double-masked comparison with latanoprost eye
drops in patients with open-angle glaucoma. Curr Ther
Res 2003;64:389 – 400.

6. Nordmann JP, Lepen C, Lilliu H, Berdeaux G. Estimating
the long-term visual field consequences of average daily
intraocular pressure and variance: a clinical trial comparing
timolol, latanoprost, and travoprost. Clin Drug Invest 2003;
23:431–438.

7. DuBiner HB, Sircy MD, Landry T, et al. Comparison of the
diurnal ocular hypotensive efficacy of travoprost and latano-
prost over a 44-hour period in patients with elevated intraoc-
ular pressure. Clin Ther 2004;26:84–91.

8. Denis P, Launois R, Devaux M, Berdeaux G. Comparison of
diurnal intraocular pressure control by latanoprost versus
travoprost: results of an observational survey. Clin Drug
Invest 2006;26:703–714.

9. García-Feijoo J, Martínez-de-la-Casa JM, Castillo A, Méndez
C, Fernández-Vidal A, García-Sánchez J. Circadian IOP-
lowering efficacy of travoprost 0.004% ophthalmic solution
compared to latanoprost 0.005%. Curr Med Res Opin 2006;
22:1689–1697.

0. Franks WA, Renard JP, Cunliffe IA, Rojanapongpun P. A
6-week, double-masked, parallel-group study of the efficacy
and safety of travoprost 0.004% compared with latanoprost
0:005%/timolol 0.5% in patients with primary open-angle
glaucoma or ocular hypertension. Clin Ther 2006;28:332–
339.

1. Schmier J, Halpern M, Covert D, Robin A. Travoprost
versus latanoprost combinations in glaucoma: economic
evaluation based on visual field deficit progression: Curr Med
Res Opin 2006;22:1737–1743.

2. Denis P, Lafuma A, Khoshnood B, Mimaud V, Berdeaux G.
A meta-analysis of topical prostaglandin analogues intraoc-
ular pressure lowering in glaucoma therapy. Curr Med Res
Opin 2007;23:601–608.

3. Parrisk RK, Palmberg P, Sheu WP, XLT Study Group. A
comparison of latanoprost, bimatoprost, and travoprost in
patients with elevated intraocular pressure: a 12-week, ran-
domized, masked-evaluator multicenter study. Am J Oph-
thalmol 2003;135:688–703.

4. Inan U, Ermis S, Orman A, et al. The comparative
cardiovascular, pulmonary, ocular blood flow, and ocular

hypotensive effects of topica travoprost, bimatoprost,

AGLANDIN STUDIES 37



5

5

5

5

5

6

6

6

6

3

brimonidine, and betaxolol. J Ocul Pharmacol Ther
2004;20:293–310.

5. Konstas AG, Katsimbris JM, Lallos N, Boukaras GP, Jenkins
JN, Steward WC. Latanoprost 0.005% versus bimatoprost
0.03% in primary open-angle glaucoma patients. Ophthalmol-
ogy 2005;112:262–266.

6. Arici MK, Erdogan H, Toker I, Vural A, Topalkara A. The
effect of latanoprost, bimatoprost, and travoprost on intraoc-
ular pressure after cataract surgery. J Ocul Pharmacol Ther
2006;22:34–40.

7. Chen MJ, Chen YC, Chou CK, Hsu WM. Comparison of the
effects of latanoprost and travoprost on intraocular pressure
in chronic angle-closure glaucoma. J Ocul Pharmacol Ther
2006;22:449–454.

8. Li N, Chen XM, Zhou Y, Wei ML, Yao X. Travoprost
compared with other prostaglandin analogues or timolol in
patients with open-angle glaucoma or ocular hypertension:
meta-analysis of randomized controlled trials. Clin Experi-

ment Ophthalmol 2006;34:755–764.

AMERICAN JOURNAL OF8
9. Orzalesi N, Rossetti L, Bottoli A, Fogagnolo P. Comparison
of the effects of latanoprost, travoprost, and bimatoprost on
circadian intraocular pressure in patients with glaucoma or
ocular hypertension. Ophthalmology 2006;113:239–246.

0. Konstas AG, Kozobolis VP, Katsimpris IE, et al. Efficacy and
safety of latanoprost versus travoprost in exfoliative glau-
coma patients. Ophthalmology 2007;114:653–657.

1. Hepsen IF, Ozkaya E. 24-hours IOP control with latanoprost,
travoprost, and bimatoprost in subjects with exfoliation syn-
drome and ocular hypertension. Eye 2007;21:453–458.

2. Parmaksiz S, Yüksel N, Karabas VL, Ozkan B, Demirci G,
Caglar Y. A comparison of travoprost, latanoprost, and the fixed
combination of dorzolamide and timolol in patients with
pseudoexfoliation glaucoma. Eur J Ophthalmol 2006;16:73–80.

3. Van der Valk R, Webers CA, Schouten JS, Zeegers MP,
Hendrikse F, Prins MH. Intraocular pressure-lowering
effects of all commonly used glaucoma drugs: a meta-
analysis of randomized clinical trials. Ophthalmology

2005;112:1177–1185.

OPHTHALMOLOGY JANUARY 2009



D
T
C
D
p

V

Biosketch

r Yvonne Buys completed her MD, ophthalmology residency, and glaucoma fellowship at the University of Toronto,
oronto, Canada. She is currently an Associate Professor at the University of Toronto, Department of Ophthalmology,
o-Director of the Glaucoma Unit at the University Health Network, and President of the Canadian Glaucoma Society.
r Buys is involved in training ophthalmology residents and glaucoma fellows. She has published over 60 peer-reviewed
apers and three book chapters in the area of glaucoma.
INDUSTRY BIAS IN PROSTAGLANDIN STUDIESOL. 147, NO. 1 38.e1



D
K
h
C

3

Biosketch

r Tariq Alasbali completed his MD, ophthalmology residency at King Faisal University and a glaucoma fellowship at
ing Khaled Eye Specialist Hospital (KKESH) in Saudi Arabia. Dr Alasbali completed a research fellowship and currently
e is a clinical glaucoma fellow at the University of Toronto, Department of Ophthalmology. Dr Alasbali received a
anadian Ophthalmological Society award for excellence in ophthalmic research in 2007.
AMERICAN JOURNAL OF OPHTHALMOLOGY8.e2 JANUARY 2009


	Discrepancy between Results and Abstract Conclusions in Industry- vs Nonindustry-funded Studies Comparing Topical Prostaglandins
	METHODS
	RESULTS
	DISCUSSION
	REFERENCES


