
PU R P O S E. To prospectively observe second-line treatment strategies, their clinical outcomes, and tre a t m e n t
costs in patients with primary open-angle glaucoma (POAG) or ocular hypertension (OH) in France.
ME T H O D S. Second-line patients were recruited from September 14, 1998, to December 20, 2000, in 37 cen-
ters and were followed for up to 2 years. Outcomes were numbers of and reasons for treatment changes,
changes in clinical parameters (intraocular pre s s u re (IOP) levels, visual field defects, and optic nerve ex-
cavation), and direct medical costs associated with glaucoma management. This article reports results of
the final analysis of 2-year follow-up data for patients with at least two contacts with a study ophthalmol-
o g i s t .
RE S U LT S. Data were analyzed for 346 patients and 672 treated eyes. Monotherapy was used as first-line
therapy in 92.0% of eyes. Second-line treatment was initiated an average of 2.8±0.2 years after diagnosis,
primarily due to insufficient IOP control (60.3%) and adverse drug reactions (18.3%). Relative risk (RR) (95%
CI) for adverse drug reactions (ADR) under monotherapy was 1.00 (1.00-1.00) under beta blockers (n=116)
versus 0.40 (0.16-0.64) under latanoprost (n=21), 2.30 under carbonic anhydrase inhibitors (n=29), and 2.90
under adrenergics (n=38); RR for ADR under combination therapy was 1.00 (1.00-1.00) for unfixed com-
binations without latanoprost (n=66) versus 0.11 (0.00-0.22) for unfixed combinations of latanoprost + tim-
olol (n=3). Cardiac or pulmonary problems have been reported in 26.9% of patients. Persistency on initial
therapy was 62.5% (95% CI 53.0-72.0) for latanoprost monotherapy versus 41.1% (34.8-47.4) for beta-
blocker monotherapy and 43.6% (26.6-60.6) for the latanoprost + timolol combination versus 29.8% (15.2-
44.4) for combination therapies that did not include latanoprost. Average daily cost for latanoprost monother-
apy was similar to that for patients who failed beta-blocker monotherapy: latanoprost + timolol did not cost
m o re than therapeutic combinations without latanoprost.
CO N C L U S I O N S. Insufficient IOP control and adverse drug reactions are the two main reasons for chang-
ing first-line treatment in patients with POAG or OH. After 2 years, second-line treatment with la-
tanoprost, as monotherapy or combined with timolol, provides superior safety and persistency to tre a t-
ment at an acceptable cost. (Eur J Ophthalmol 2005; 15: 5 6 2- 8 0 )
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INTRODUCTION 

In France, about 1 million people may be at risk for
primary open-angle glaucoma (POAG) (1), a condition
characterized by chronic neuropathy of the optic nerve
that, when uncontrolled, eventually leads to the pro-
g ressive and irreversible destruction of the visual field
(2). French authorities estimate that 650,000 persons
a re being treated for chronic glaucoma (2% of peo-
ple above 40 years of age) and that 400,000 persons
do not know of the disease due to absence of func-
tional signs until a very aggravated stage. In its ter-
minal form, glaucoma is the first cause of total blind-
ness in France (1). Advanced age is a major risk fac-
tor for POAG (3). The prevalence of the condition is
estimated to be between 2% and 5% in persons over
70 years old, making POAG the third leading cause
of visual deficiency in this age group (4) and severe-
ly limiting the daily lives of those affected. System-
atic screening for POAG is difficult because it is an
asymptomatic disease, and an estimated 20% to 50%
of optic nerve fibers may be lost before any damage
is detected by conventional perimetry techniques (5).

Patients with elevated intraocular pre s s u res (IOPs)
a re at increased risk for the development of POAG (3,
5). Conversely, reduced IOP levels impede visual field
defect pro g ression in patients with glaucoma (6-9),
and it has been argued that an IOP reduction of 3
mmHg reduces the relative risk of glaucoma pro g re s s i o n
by 50% (5). As a result, current treatment focuses on

TABLE I - UNIT COSTS OF AMBULAT O RY EXAMINAT I O N S

UCANSS tariff quotation
P ro c e d u res (key letters and coeff i c i e n t s ) Cost €

D i u rnal IOP K 1 3 2 5 . 0 0
F l u o rescein angiography K 3 2 6 1 . 5 0
G o n i o s c o p y K 9 1 7 . 3 0
O p h t h a l m o s c o p y K 1 1 2 1 . 1 0
Optic nerve head evaluation Performed during an ophthalmoscopy —
P a c h y m e t r y K 9 1 7 . 3 0
Photography of anterior segment Performed during an ophthalmoscopy —
Photography of axon fibers K 9 1 7 . 3 0
Photography of papilla K 9 1 7 . 3 0
Scan laser Z19 + technical fee 1 3 0 . 8 0
Visual evoked potentials K 2 8 5 3 . 8 0
Visual field evaluation K 1 3 2 5 . 0 0

UCANSS = Union des Caisses Nationales de Sécurité Sociale; IOP = Intraocular pre s s u re

lowering IOP levels in order to preserve vision (3). Al-
though no firm IOP threshold has been established
because it seems more appropriate to tailor IOP con-
t rol to individual patients, the European Glaucoma So-
ciety has set a target IOP range of 8 mmHg to 21
mmHg depending on the IOP level at which the ini-
tial visual deficit was detected (2). In general, the ini-
tial IOP must be reduced by at least 30% in order to
achieve a pre s s u re within this target range (2). 

Ocular hypertension (OH) is characterized by an IOP
of >21 mmHg but no optic nerve damage (3). The true
p revalence of the condition is unknown due to poor
systematic screening. Up to 10% of persons older
than 40 years of age may have OH (3). Although this
value may seem high, reported prevalence rates in
other studies may reflect country-specific diff e re n c e s
in the way OH is perceived and managed. In France,
ophthalmologists used to treat OH very early, with-
out waiting for visual field defects to occur, as other
countries would treat later. A recent modelling study
estimates risk of pro g ression from OH to unilateral
blindness from 1.5% to 10.5% in untreated patients
and 0.3% to 2.4% in treated patients over 15 years.
F rom these estimates, between 12 and 83 patients
with OH would re q u i re treatment to prevent one pa-
tient from pro g ressing to unilateral blindness over a
15-year period (10). In addition to larger cup-to-disc
ratios and thinner central corneal measurements, el-
evated IOP levels also predict pro g ression of OH to
POAG (11). As a result, OH treatment aims at re d u c-



TABLE III – PATIENT CHARACTERISTICS AT INCLUSION (FIRST TREATMENT CHANGE)

C h a r a c t e r i s t i c s Va l u e s

Demographic data No. of patients followed at 2 years 346
No. of treated eyes 672
Mean age, yr 64.8±12.9
Men 159 (46.0)
Women 187 (54.0)

Diagnosis, n=672 Primary open-angle glaucoma 452 (67.3)
Ocular hypertension 153 (22.7)
Normal pressure glaucoma 36 (5.4)
Exfoliative glaucoma 17 (2.5)
Pigmentary glaucoma 8 (0.9)
Other (not documented) 8 (1.29)

Intraocular pressure, n=591 Mean ± SD 20.1 ± 4.1 
CI 95% 19.7 to 20.3
Median 20.0 
Minimum 8.0 
Maximum 32.0 

Values are n, mean ± SD, or n (%)
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TABLE II - UNIT COSTS OF SURGICAL STAY S

Type of surgery S e t t i n g S u r g e r y Unit cost, € Q u o t a t i o n

In-patient surg e r y Public hospitals Tr a b e c u l e c t o m y 2 , 9 5 6 . 1 3 Other intraocular surg e r y
or combined cataract-trabeculectomy (GHM 054)

Cataract (10% of actual costs) 182.01 S u rgery of the crystalline 
with or without vitrectomy 
(GHM 051)

Ambulatory surg e r y Public hospitals Tr a b e c u l e c t o m y 1 , 2 8 1 . 3 3 Ambulatory surg e r y
or combined cataract-trabeculectomy of the crystalline (GHM 762)

Cataract (10% of actual costs) 128.13 Ambulatory surgery 
of the crystalline (GHM 762)

Private hospitals Combined cataract-trabeculectomy 296.57 UCANSS general

L a s e r 1 2 9 . 4 9 n o m e n c l a t u re 

Cataract (10% of actual costs) 29.64 of professional pro c e d u re s

+ surgical theater fee

Private practice Tr a b e c u l e c t o m y 292.40 UCANSS general 

L a s e r 1 2 5 . 3 1 n o m e n c l a t u re 

I r i d e c t o m y 8 3 . 5 4 of professional pro c e d u re s

GHM = Groupe Homogène de Malades; UCANSS = Union des Caisses Nationales de Sécurité Sociale

UCANSS general
n o m e n c l a t u re
of pro f e s s i o n a l
p ro c e d u re s
+ surgical theater fee

UCANSS general 
n o m e n c l a t u re
of pro f e s s i o n a l
p ro c e d u re s
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ing such levels (2), and intraocular instillation of hy-
potensive agents has been shown to effectively de-
lay and prevent the onset of POAG in patients with
OH (12). Topical beta-blockers are often used as first-
line medical therapy in both POAG and OH, followed
in case of failure by a change to another monothera-
py or to treatment with a combination of therapies. 

When IOP control re q u i res more than two topical ther-
apies, surgical treatments may be considered (2). In re-
cent years, the introduction of new ocular hypotensive
drugs, particularly latanoprost and brimonidine, has been
associated with important reductions in rates of trabeculum
s u rg e r y. Baudouin C, Rouland JF, Piriou E, Le Pen C,
K e n i g s b e rg PA. (Evolution des traitements médicaux
et chirurgicaux du glaucome entre 1997 et 1999. 108ème
Congrès de la Société Française d’Ophtalmologie; 2002;
Communication 62 55, 283). (13-15). 

Compliance with medical therapeutic regimens is low
in glaucoma patients, however (16), and noncompliance
plays an important role in the pro g ression of glaucoma
to blindness. In addition, age and concomitant diseases
may impair the ability of patients with glaucoma to in-
still drops into their eyes (2). There f o re, the pre f e r re d
pharmacologic strategy must be the simplest tre a t m e n t
that maintains the target IOP level. 

The French Ministry of Health recently considered set-
ting up quantitative targets concerning glaucoma man-
agement for the years 2004 to 2008. Objectives are to
reduce by 20% the unknown visual troubles in the adult
population, to reach 0% unknown visual trouble in chil-
d ren, to reduce unknown visual trouble by 30% and un-
known damage of the second eye by 70% in the el-
d e r l y, to reduce the frequency of troubles leading to vi-
sual impairment, to reduce the frequency of blindness
and low vision associated with diseases accessible to
t reatment, and to maintain remaining visual capacity in
the elderly with low vision. 

Public health initiatives considered involve glaucoma
s c reening from age 40, with systematic IOP control up-
on examinations for eyeglasses prescriptions, and pe-
riodic follow-up examinations of people above 55 years
old. Some of these objectives have been officially an-
nexed to the 2004 Public Health Law (Law 2004-2005
of August 9; 2004; Jo185 of August 11, 2004, Sext 4 (1).

The present re s e a rch prospectively observed sec-
ond-line treatment strategies, their clinical out-
comes, and associated costs in patients with POAG
or OH in France. Comparisons between patients tre a t-

TABLE IV - F I R S T-LINE TREATMENT STRAT E G I E S

Strategy No. %

Monotherapy 621 92.4
Beta-blockers 518 77.0
Adrenergics 45 6.7
Carbonic anhydrase inhibitors 30 4.5
Latanoprost 26 3.9
Myotics 2 0.3

Combination therapy 39 5.8
Fixed combinations 4 0.6
Non-fixed combinations with latanoprost 26 3.9
Non-fixed combinations without latanoprost 9 1.3

No treatment 12 1.8

Total 672 100

TABLE V - REASONS FOR FIRST-LINE TREATMENT CHANGE

Reason for change No. %

IOP insufficiently controlled 405 60.3
Adverse drug reactions 123 18.3
Visual field deterioration 63 9.4
Suspected aggravation 
of optic nerve head excavation 18 2.7

IOP well controlled 12 1.8
Patient wish 7 1.0
Poor observance 5 0.8
Treatment stop or modification prior to surgery 4 0.5
Contraindication 2 0.3
Other reasons 33 4.9

Total 672 100

IOP = Intraocular pre s s u re

TABLE VI - SECOND-LINE TREATMENT STRAT E G I E S

S t r a t e g y N o . %

Monotherapy 415 61.8
Beta-blockers 248 36.9
Latanoprost 112 16.6
Adrenergics 28 4.1
Carbonic anhydrase inhibitors 27 4.0

Combination therapy 189 28.1
Combinations without latanoprost 94 14.0
Latanoprost + timolol 39 5.8
Other combinations with latanoprost 54 8.0
Fixed combinations without latanoprost 2 0.3

No treatment 48 7.1

Surgery 20 3.0

Total 672 100
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in France. The distribution of practice types (74% pri-
vate ophthalmologist offices, 26% hospital centers)
was re p resentative of ophthalmology practices in France
as reported by the ICOMED panel (4,400 private oph-
thalmologists offices for 1,000 hospital ophthalmol-
ogists, ratio 81%:19%). Inclusion criteria were age ≥
18 years; a diagnosis of POAG or OH in at least one
eye; a clinical change in therapy, i.e., either tre a t m e n t
was changed or stopped for the treated eye, tre a t-
ment of the other eye was begun, or surgery was per-
formed on one of the eyes; and data concerning IOP
level, visual field, and optic nerve head were avail-
able from the visit at which the clinical change in ther-
apy occurred (inclusion visit). Patients hospitalized

ed with the prostaglandin analogue latanoprost and
those receiving a topical beta-blocker were of par-
ticular interest given latanopro s t ’s demonstrated su-
perior effectiveness and safety in comparison with tim-
olol, a widely used beta-blocker (17-20). 

M ATERIALS AND METHODS

Centers and patients

This naturalistic study recruited patients pro s p e c-
tively from September 14, 1998, to December 20, 2000,
f rom 37 centers located in 14 administrative re g i o n s

TABLE VII - EVOLUTION OF INTRAOCULAR PRESSURE AFTER 2 YEARS OF FOLLOW-UP

I n i t i a l Mean IOP Mean IOP Mean IOP
second-line strategy Eyes tre a t e d at inclusion after 2 years reduction after 2 years

(95% CI) (95% CI) (95% CI)

Monotherapies 415 19.82 17.03 2.79
(19.42-20.22) (16.74-17.33) (2.68-2.89)

Beta-blockers 248 19.69 17.10 2.59
(19.27-20.12) (16.76-17.45) (2.51-2.67)

Adrenergics 28 19.05 16.36 2.69
(17.39-20.71) (15.05-17.68) (2.34-3.03)

Carbonic anhydrase inhibitors 27 21.28 18.90 2.38
(19.19-23.37) (17.68-20.12) (1.51-3.25)

Latanoprost 112 19.91 16.64 3.27
(19.03-20.79) (16.08-17.20) (2.95-3.59)

Combination therapies 189 21.15 17.04 4.11
(20.49-21.82) (16.59-17.49) (3.90-4.33)

Timolol + latanoprost 39 20.51 16.11 4.40
(18.01-23.01) (13.61-18.61) (4.40-4.40)

Non-fixed combinations without latanoprost 94 20.72 17.05 3.67
(19.85-21.59) (16.49-17.62) (3.36-3.97)

Non-fixed combinations with latanoprost 54 22.36 17.75 4.61
(20.93-23.79) (16.74-18.76) (4.19-5.03)

Fixed combinations 2 26.00 18.50 7.50
(ND) (ND) (ND)

No treatment 48 17.78 17.85 -0.07
(16.49-19.08) (16.51-19.19) (-0.02,-0.11)

Surgery 20 22.00 17.24 4.76
(18.21-25.79) (15.78-19.01) (2.73-6.78)

Total 672 20.08 17.10 2.98
(19.74-20.42) (16.86-17.35) (2.88-3.07)

IOP = Intraocular pressure; CI = Confidence interval



TABLE VIII - PERSISTENCY WITH MONOTHERAPY ( p roportion of patients remaining on initial tre a t m e n t )

Initial second-line strategy No. of eyes tre a t e d % Eyes remaining 
(monotherapy) on initial tre a t m e n t

at 2 years (95% CI)

Latanoprost 112 62.5 (53.0-72.0)
Beta-blockers 248 41.1 (34.8-47.4)
Adrenergics 28 28.6 (9.8-47.4)
Carbonic anhydrase inhibitors 27 14.8 (0-38.3)

CI = Confidence interval
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in order to describe glaucoma management, that their
medical data would be anonymous and collected over
a 2- year period, and that they were free to accept or
refuse the use of their medical data for statistical analy-
sis. In compliance with the French law 78-17 of Janu-
ary 6, 1978, a declaration concerning data management
and use has been made to the Commission Nationale
de l’Informatique et des Libertés. 

Patients were declared lost to follow-up when they
could not be reached by the study ophthalmologist.
Most common reasons for declaring a patient lost to
follow-up included patient relocation, ophthalmolo-
gist relocation, repeated patient no-show at appointment
with study ophthalmologist, patient referral to another
ophthalmologist not participating in the study, and
patient file lost. Patients regularly seen by the study
ophthalmologist but who did not complete the 2-year
follow-up were censored for the analysis.

for >30 days and those enrolled in a clinical trial for
OH treatment were excluded. Because the design was
naturalistic, no effort was made to alter current med-
ical practice. For example, it has been observed dur-
ing patient recruitment that few physicians actually
kept track of data concerning visual field and optic
nerve head in patient files. 

As these data concerned secondary outcomes, it
was decided to proceed with inclusion and that no
attempt should be made to retrieve such information
in order to respect current medical practice. Patients
w e re followed for up to 2 years, and each event, de-
fined as any patient contact with a study ophthalmologist,
was re c o rded. 

As this naturalistic study did not introduce any mod-
ification of the patient-physician relationship, ethical com-
mittee advice was not requested. Patients were informed
that they had been selected for an observational study

% eyes
remaining on
initial tre a t m e n t

M0  M2 M4 M6  M8  M1 0  M 12  M 14  M16  M1 8  M 20  M22  M2 4
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Outcomes evaluated in the final analysis

The present article reports results of the final analy-
sis of 2-year follow-up data for patients having at least
two events. The principal outcomes were numbers of
and reasons for treatment changes. Secondary out-
comes included changes in clinical parameters (IOP
levels, visual field defects, and optic nerve excava-
tion) and costs associated with patient management.
The unit of measurement was treated eyes. Costs were
reported in 2003 Euros (€ ). Only direct medical costs
specific to glaucoma management were considere d .
These included costs associated with visits to an oph-
thalmologist, medical pro c e d u res (measuring the IOP
or visual field, etc.), ocular hypotensive drugs, and surg e r y
( t r a b e c u l o p l a s t y, trabeculectomy, cataract, combined
c a t a r a c t - t r a b e c u l e c t o m y, iridotomy). Indirect and in-
tangible costs, non-reimbursed medical expenditure s ,

and direct non-medical costs (such as patient trans-
portation) were not collected or estimated. R e s o u rc e
use was evaluated from the perspective of the Na-
tional Health Insurance (Caisse Nationale d’Assurance
Maladie des Travailleurs Salariés), the major, non-gov-
e rnmental, third party payer in France. Unit costs of
visits, surg e r y, and ambulatory care pro c e d u res were
valued according to Union des Caisses Nationales de
Sécurité Sociale (UCANSS) fees (Nomenclature
Générale des Actes Professionnels et Nomenclature
Générale des Actes de Biologie Médicale, Paris. Paris:
Union des Caisses Nationales de Sécurité Sociale
(UCANSS); 2002). For multiple pro c e d u res performed
during the same visit on the same patient by the same
physician (such as pro c e d u res on both eyes), the cost
of the most expensive pro c e d u re plus 50% of the cost
of the next most expensive pro c e d u re was used ac-
c o rding to UCANSS guidelines. If the pro c e d u re cost

% eyes
remaining on
initial tre a t m e n t

M0  M2 M4 M6 M8  M1 0  M 12  M 14  M16  M1 8  M 20  M22  M2 4

TABLE IX - PERSISTENCY WITH COMBINATION THERAPY ( p roportion of patients remaining on initial tre a t m e n t )

Initial second-line strategy No. of eyes tre a t e d % Eyes remaining 
(combination therapy) on initial tre a t m e n t

at 2 years (95% CI)

Timolol + latanoprost 39 43.6 (26.6-60.6)  

Other combinations with latanoprost 54 50.0 (35.6-64.4)  

Combinations without latanoprost 94 29.8 (15.2-44.4)

CI = Confidence interval
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was less than the cost of a visit to the ophthalmolo-
gist (€ 23), only the visit cost was used. Unit costs
used in calculations are presented in Table I. Surg-
eries performed in public hospitals were valued us-
ing the 2001 relative cost scale of the French Diag-
nosis Related Group system (Programme de Médi-
calisation des Systèmes d’information) (21). Surg e r i e s
performed in private hospitals were valued using UCANSS
and National Health Insurance fees. Unit costs of sur-
gical hospital stays are presented in Table II. Because
cataract surgery was considered an indirect glauco-
ma treatment strategy, only 10% of the total cost was
included (22). The cost of combined cataract-tra-
beculectomy was valued as cost of trabeculectomy
o n l y. 

Ocular hypotensive drugs were valued using pub-
lic prices and reflect the value-added tax, current re-
imbursement rates, the shelf life of eye drop solu-
tions, and defined daily dosages for tablets.

Statistical analyses

Analyses were performed using common statistical
calculations for qualitative and quantitative variables.
G roup comparisons were made using appropriate sta-
tistical tests including the Student t test, the χ2 t e s t ,
the log rank test for survival, and the Wilcoxon test for
cost variables (non-normal distributions). Significance
levels were set at p ≤ 0.05. 

Statistical uncertainty concerning the costs and ef-
fectiveness of monotherapies was evaluated with a
bootstrap method (24). Using observations for patients

t reated with latanoprost or beta-blocker monothera-
p y, confidence intervals for costs and IOP levels were
estimated for a random sample of 1,000 patients. This
iterative pro c e d u re consisted of the following steps:

Resampling with replacement of average total med-
ical cost and IOP change in the latanoprost branch

Resampling with replacement of average total med-
ical cost and IOP change in the beta-blocker branch

Calculation of total medical cost and IOP change in
both latanoprost and beta-blocker branches

Calculation of the cost-effectiveness ratio: ab-
solute value (latanoprost cost minus beta-blocker cost)/ab-
solute value (change IOP latanoprost minus change
IOP beta-blockers)

Repeat of steps 1 to 4 for n = 1,000.
Analysis of the distribution of the 1,000 ratios.

R E S U LT S

A total of 498 patients were included in the study. A
total of 110 patients (22%) were lost to follow-up and
42 patients regularly seen by the ophthalmologist did
not reach 2 full years of follow-up and were censored.   

Although the rate of patients lost to follow-up may ap-
pear relatively high when compared to rates usually ob-
served in controlled clinical trials, the present study is
a naturalistic study, with a protocol forbidding actively
re s e a rching patients lost to follow-up or identifying re a-
sons for drop-out, as any intervention would alter re a l
medical practice. 

Two-year follow-up data were available for 346 pa-

TABLE X - FREQUENCY OF ADVERSE EVENTS

Initial second-line strategy No. F re q u e n c y
of adverse events of adverse events, % 95% CI

Monotherapies (n=415) 2 0 4 4 9 . 2 4 2 . 1 - 5 6 . 3
Beta-blockers (n=248) 1 1 6 4 6 . 8 3 7 . 2 - 5 6 . 4
A d re n e rgics (n=28) 3 8 1 3 5 . 7 N D
Carbonic anhydrase inhibitors (n=27) 2 9 1 0 7 . 4 N D
L a t a n o p rost (n=112) 2 1 1 8 . 8 0 - 3 8 . 3

Combination therapies (n=189) 9 6 5 0 . 8 4 0 . 2 - 6 1 . 4
Timolol + latanoprost (n=39) 3 7 . 7 0 - 6 1 . 3
Non-fixed combinations without latanoprost (n=94) 6 6 7 0 . 2 5 8 . 3 - 8 2 . 1
Non-fixed combinations with latanoprost (n=54) 2 5 4 6 . 3 2 4 . 4 - 6 8 . 2
Fixed combinations (n=2) 2 1 0 0 7 5 . 0 - 1 2 5 . 0

Total (n=604) 3 0 0 4 9 . 7 4 3 . 9 - 5 5 . 5
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TABLE XI - R E L ATIVE RISK OF ADVERSE EVENTS ACCORDING TO INITIAL SECOND-LINE STRAT E G Y

Initial second-line strategy: Relative risk vs Relative risk vs beta-blockers
monotherapies latanoprost (95% CI)  
(n = number of adverse events)

Beta-blockers (n=116) 2.49 1.00 (0.996-1.004)  
Adrenergics (n=38) 7.21 2.90 (95% CI ND)  
Carbonic anhydrase inhibitors (n=29) 5.71 2.30 (95% CI ND)  
Latanoprost (n=21) 1.00 0.40 (0.16-0.64)

Initial second-line strategy: combination therapies Relative risk vs Relative risk vs
(n = number of adverse events) latanoprost + timolol combinations without latanoprost

combination (95% CI)

Timolol + latanoprost (n=3) 1.00 0.11  (0-0.22)  
Non-fixed combinations without latanoprost (n=66) 9.11 1.00  (0.995-1.005)  
Non-fixed combinations with latanoprost (n=25) 6.01 0.66  (0.52-0.80)  
Fixed combinations (n=2) 13.00 1.42  (95% CI ND)

CI = Confidence interval

TABLE XII – T O TAL TREATMENT COSTS

Resource Mean cost per eye 95% CI  % Of total cost 
per 2 years, €

Drugs 285.83  273.67-298.00 54.0   
Visits and medical procedures  122.43  117.95-126.90 23.1   
Surgery 121.32  81.48-161.16 22.9   

Total cost 529.58 487.66-571.51 100   

CI = Confidence interval

TABLE XIII - T O TAL TREATMENT COSTS BY TREATMENT STRAT E G Y

Initial second-line therapy No. Mean cost 95% CI
per eye 

per 2 years

Monotherapy 415 451.46 406.67-496.25
Beta-blockers 248 379.33 321.10-437.57
Adrenergics 28 353.07 309.22-396.93
Latanoprost 112 557.72 486.08-629.36
Carbonic anhydrase inhibitors 27 775.18 491.23-1059.14
Combination therapy 257 655.74 575.30-736.17
Latanoprost + timolol 39 730.29 550.91-909.68
Non-fixed combinations without latanoprost 94 621.64 543.54-699.74
Non-fixed combinations with latanoprost 54 844.92 626.61-1063.23
Fixed combinations 2 4 05.49 —
No treatment 48 202.13 160.39-243.87
Surgery 20 1273.47 686.98-1859.96
Total 672 529.58 487.66-571.51

CI = Confidence interval
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tients (672 treated eyes) having at least two events. Pa-
tient characteristics at inclusion are summarized in Ta b l e
III. Overall, 67% of eyes were diagnosed with POAG,
23% with OH, 10% with another form of glaucoma, and
the average IOP was 20.1 ± 4.1 mmHg. Visual field de-
fects observed at first treatment change were none or
minor (54.7% of eyes examined), moderate (27.0%), or
s e v e re (18.3%).

First-line treatment strategies

As might be expected given European guidelines
for the management of POAG and OH, monotherapy
with an ocular hypotensive was used as the first-line
t reatment strategy in 92.4% of eyes switching to sec-
ond line (Tab. IV). Combination therapy was used ini-
tially in 5.8% of eyes, while 1.8% received no tre a t-
ment. Beta-blockers were the most widely pre s c r i b e d
monotherapy (77.0% of eyes). 

Mean IOP levels at inclusion did not differ between
patients treated with latanoprost versus beta-block-
er monotherapy (19.9 ± 0.9 mmHg versus 19.6 ± 0.4
mmHg, respectively) or between those treated with
l a t a n o p rost + timolol versus those treated with a com-
bination that did not include latanoprost (20.5 ± 2.5
mmHg versus 20.7 ± 0.9 mmHg, re s p e c t i v e l y ) .

Second-line treatment strategies

Second-line treatment was initiated an average of
2.8 ± 0.2 years after diagnosis. Reasons for tre a t m e n t
change (Tab. V) were insufficient IOP control (60.3%),
adverse drug reactions (18.3%), visual field deteriora-
tion (9.4%), or other reasons (12.0%). The largest ab-
solute proportions of adverse drug reactions (n=300)
w e re associated with beta-blockers (38.7%) followed
by adre n e rgics (12.7%), carbonic anhydrase inhibitors
(9.7%), and latanoprost (7.0%). Second-line tre a t m e n t
strategies (Tab. VI) consisted primarily of ocular hy-
potensive monotherapy (61.8% of eyes) or combina-
tion drug therapy (28.1% of eyes), although a few eyes
underwent surgery (3.0%) or received no treatment (7.1%). 

Medical treatment intensification patterns 
beyond second-line

All treatment strategies considered, overall failure rate
of second-line treatment was high. For 672 eyes en-

tering second-line treatment, 399 eyes (59.4%) were
switched to a third-line treatment. 

As the two main reasons for switching treatment were
i n s u fficient IOP control and adverse drug re a c t i o n s ,
t reatment intensification schemes favored more eff e c t i v e
and/or safer treatment options, while using the sim-
plest treatment scheme available. 

After failure of second-line monotherapy, the pre f e r re d
option remained monotherapy with another drug;
bitherapy was introduced very gradually, mostly after
fourth-line treatment, and with a high proportion of tre a t-
ment stops presumably due to adverse events. 

After failure of second-line combination therapy, se-
lection of an effective treatment option was the re s u l t
of a trial-and-error process, alternating monotherapy
and bitherapy as pre f e r red medical treatments. 

P roportion of eyes switching from second to third -
line medical treatment was two times lower for eyes
under latanoprost monotherapy (25.0%; 95% CI 6.9-
43.1%; n=28) than for eyes under beta-blocker
monotherapy (53.0%; 95% CI 44.0-62.0%; n=131) (Fig.
1). In combination therapy (Fig. 2), the proportions of
eyes switching from second to third-line medical tre a t-
ment were also lower for eyes under timolol + latanopro s t
combination (44.0%; 95% CI 16.7-71.3%; n=17) than
for combinations that did not include latanoprost (68.0%;
95% CI 55.7-80.3%; n=64). 

Eyes under latanoprost + timolol combination (n=39)
received latanoprost once daily plus timolol once dai-
ly in 69.2% of the eyes (n=27) or timolol twice daily in
30.8% of cases (n=12).

Clinical changes after 2 years of second-line
t re a t m e n t

Mean IOP reductions 2 years after inclusion were
3.3 mmHg (95% CI 3.0-3.6 mmHg; from 19.9 ± 0.9
mmHg to 16.6 ± 0.6 mmHg) in eyes treated with la-
t a n o p rost monotherapy versus 2.6 mmHg (95% CI 2.5-
2.7 mmHg; from 19.7 ± 0.4 to 17.1 ± 0.3 mmHg) in
those receiving beta-blocker monotherapy (Tab. VII). 

In eyes receiving combination therapy, mean IOP
reductions from time of inclusion were 4.4 mmHg (95%
CI 4.4-4.4 mmHg; from 20.5 ± 2.5 mmHg to 16.1 ±
2.5 mmHg) in eyes treated with the latanoprost + tim-
olol combination versus 3.7 mmHg (95% CI 3.4-4.0
mmHg; from 20.7 ± 0.9 mmHg to 17.1 ± 0.5 mmHg)
in those receiving combination therapies that did not
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include latanoprost (Tab. VII). 
Thirty-five percent of the 259 eyes with follow-up

information concerning visual field deterioration or op-
tic nerve excavation showed moderate or severe im-
pairment after 2 years, re p resenting relative stabil-
ity from time of inclusion. Proportions of eyes re-
maining on the same second-line treatment after 2
years were 62.5% (95% CI 53.0-72.0%) under la-
t a n o p rost monotherapy (n=112) versus 41.1% (95%
CI 34.8-47.4) under beta-blocker monotherapy
(n=248), 28.6% (95% CI 9.8-47.4%) under adre n e r-
gic monotherapy (n=28), and 14.8% (95% CI 0.0-
30.3) under carbonic anhydrase inhibitor monother-
apy (n=27, Tab. VIII) . 

In combination therapy (Tab. IX), proportions of eyes
remaining on the same second-line treatment after 2
years were 43.6% (95% CI 26.6-60.6%) in eyes re-
ceiving latanoprost + timolol (n=39) versus 29.8% (15.2-
44.4%) in those treated with a combination therapy
that did not include latanoprost (n=94). 

Eyes receiving second-line latano-prost monother-
apy remained on treatment for an average of 548 days
c o m p a red with 450 days for eyes treated with beta-
blocker monotherapy; eyes receiving second-line la-
t a n o p rost + timolol combination therapy remained on
t reatment for an average of 485 days compared with
374 days for those treated with combinations that did
not include latanoprost. 

Adverse events during the first 2 years 
of second-line treatment 

During the first 2 years of second-line tre a t m e n t ,
300 adverse events were reported in 145 patients (271
eyes); 68.0% of the events occurred under monother-
apy (n=204) and 32.0% under combination therapy
(n=96) (Tab. X).

Relative risk for adverse drug reactions under
monotherapy was 1.00 (95% CI 1.00-1.00) under be-
ta-blockers (n=116) versus 0.40 (0.16-0.64) under la-
t a n o p rost (n=21), 2.30 under carbonic anhydrase in-
hibitors (n=29), and 2.90 under adre n e rgics (n=38).
Relative risk for adverse drug reactions under com-
bination therapy was 1.00 (1.00-1.00) for unfixed
combinations without latanoprost (n=66) versus 0.11
(0.00-0.22) for unfixed combinations of latanoprost +
timolol (n=3) and 0.66 (0.52-0.80) for non-fixed com-
binations with latanoprost (n=25) (Tab. XI).

C a rdiac or pulmonary problems have been re p o r t-
ed in 39 of the 145 patients with an adverse drug re-
action (26.9% of patients). 

Health care resource use and patient
management 

During the first 2 years of second-line tre a t m e n t ,
patients averaged 6.3 ± 0.2 visits to an ophthalmol-
ogist (95% CI 6.09 to 6.53). The very narrow CI re-
flects the consensus among French ophthalmologists
re g a rding the appropriate delay between visits (3 months)
and excellent patient compliance with re g a rd to mak-
ing and keeping appointments. Mean delay between
visits was 107±83 days in private practices (median
97 days, min 0 days, max 670 days, 95% CI 103 to
111 days) and 92 ± 91 days in public hospitals (me-
dian 64 days, min 0 days, max 646 days, 95% CI 84
to 101 days). Delays between visits vary according to
the availability of ophthalmologists. The shortest de-
lay between visits was observed in the Languedoc-
Roussillon region (64 days) and the longest in the Nord -
Pas-de-Calais region (168 days). Diff e rences in num-
bers of visits over time reflected treatment intensifi-
cation. For example, medical treatment following fail-
u re of beta-blocker monotherapy re q u i red an aver-
age of 6.5 visits in 2 years (n=134) versus 5.0 visits
for a successful beta-blocker monotherapy (n=99); sur-
gical treatment re q u i red 9.6 visits in 2 years (n=20).

Visual field measurements were performed in only
44.0% of eyes after 2 years of treatment (296/672).
The two mostly used systems for visual field mea-
s u rement were the Humphrey (67%) and Octopus (21%)
perimeters (re f e rence equipment). Overall, patients un-
derwent an average of 2.1 visual field examinations,
3.7 ophthalmoscopies, and 0.6 gonioscopies in 2 years.
The failure rate of second-line treatments was high,
with 49.9% of eyes requiring a third-line medical ther-
apy (335/672), 3.0% stopping treatment (20/672), and
6.5% having surgery (44/672). Surgery mainly re m a i n s
a last-resort strategy, concerning only 14% of eyes
t reated at 2 years; time to pro c e d u re is summarized
in Figure 3. Argon laser trabeculoplasty was the most
f requently performed pro c e d u re (38%), followed by
cataract surgery (14%), combined cataract + tra-
beculectomy surgery (13%), trabeculectomy (7%), iri-
dotomy (4%), and other pro c e d u res (24%). 

Evaluation of daily doses prescribed showed excellent
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a d h e rence to drug labeling: once-a-day treatment was
observed in 99.3% of latanoprost prescriptions, and
40.7% of beta-blockers; twice-daily treatment was ob-
served in 59.3% of beta-blockers, 93.4% of adre n-
e rgics, 85.6% of carbonic anhydrase inhibitors,
100.0% of the fixed combination of dorzolamide and
timolol, and 92.3% of myotics.

Economic evaluation 

On average, the total treatment cost of second-line
therapy for POAG and OH was € 530 (95% CI: € 4 8 8
to € 572) per eye for the first 2 years of treatment (€
0.72 per day). This cost included drugs (the main cost
d r i v e r, accounting for 54.0% of the total), visits and
medical pro c e d u res (23.1% of the total), and surg e r y
(22.9% of the total) (Tab. XII). Distribution of total

medical cost was multimodal, reflecting a high vari-
ability in patient treatment patterns; three major eye
g roups may be identified: one with a mean tre a t m e n t
cost between € 201 and 250, the second with a mean
t reatment cost between € 451 and 500, and a third
g roup of 31 eyes with a treatment cost above € 1 0 0 0
in the first 2 years of treatment (Fig. 4). Most surg-
eries (76%) were performed on an ambulatory basis.
The average cost per operated eye was € 1210 (95%
CI: € 995 to € 1425). Total treatment cost was low-
er to manage OH (€ 421, 95% CI: € 364 to € 4 7 9 )
than to manage glaucoma (€ 559, 95% CI: € 509 to
€ 610). Total treatment costs also varied accord i n g
to treatment strategy: on average, combination ther-
apies were 1.4 times m o re expensive than monother-
apies. In re t u rn for better safety and persistency to tre a t-
ment, latanoprost monotherapy cost an average of €

Fig. 1 - Proportion of eyes switching tre a t-
ment beyond second line (reflects rate of
treatment failure): monotherapy.

Fig. 2 - Proportion of eyes switching tre a t-
ment beyond second line (reflects rate of
treatment failure): combination therapy. 

2nd line        3rd line         4th line         5th line         6th line 
and above 

2nd line        3rd line         4th line         5th line         6th line 
and above 

1 0 0 %1 0 0 %

6 8 %

4 4 %

3 3 % 3 3 %

2 6 %

1 5 %

3 3 %
3 6 %

1 0 0 %1 0 0 %

5 3 %

2 5 %

2 4 % 2 1 %

1 1 % 8 %
1 3 % 1 7 %
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178 (95% CI: € 165 to € 192) more than beta-blocker
monotherapy in the first 2 years of second-line tre a t-
ment (Tab. XII-XIII).

The combination of latanoprost + timolol (€ 7 3 0
for 2 years) did not cost more than combinations that
did not include latanoprost (€ 622 for 2 years). Sta-
tistical uncertainty concerning the costs and eff e c t i v e n e s s
of latanoprost versus beta-blocker monotherapy was eval-
uated using a bootstrap method (23). The resulting cost-
e ffectiveness scatter plot (Fig. 5) reflects individual vari-
ability in IOP levels and patient management costs
and illustrates diff e rences in these variables for the
two strategies. 

Overall, the position of points indicates that latanopro s t
monotherapy is both more effective and more costly
than beta-blocker monotherapy in 94% of cases. Tw o
decision trees (Tabs. XIV and XV) present estimated

t reatment costs associated with various therapeutic
outcomes for treated eyes included in the final analy-
sis. The daily treatment cost for eyes starting a sec-
ond-line treatment and persisting with this tre a t m e n t
for 2 years was lower for those receiving beta-block-
er monotherapy than for those treated with la-
t a n o p rost monotherapy (€ 0.33 per day (95% CI: €

0.31 to € 0.35) versus € 0.63 per day [95% CI: € 0 . 6 1
to € 0.64], respectively). However, the daily cost for
l a t a n o p rost monotherapy (successful therapy: € 0 . 6 3
per day; therapy with failure: € 0.72 per day) was com-
parable to the cost of failed beta-blocker monother-
apy (€ 0.62 per day (95% CI: € 0.49 to € 0.75)). 

For treated eyes that began second-line tre a t m e n t
with a combination therapy and that persisted with
this treatment for 2 years, the treatment cost for suc-
cessful drug combinations that did not include latanopro s t

Fig. 3 - Time to surgery (proportion of
patients undergoing surgery vs time).
As medical treatments are usually pre-
ferred to surgery, surgical rates increase
slowly over time, reaching only 14% of
the eyes at 2 years.

Fig. 4 - Multimodal distribution of treat-
ment costs, reflecting variabi lity in
patient treatment pattern.
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(€ 0.64 per day (95% CI: € 0.60 to € 0.69)) was sim-
ilar to the cost for the latanoprost + timolol combi-
nation (€ 0.80 (95% CI: € 0.75 to € 0.85)). 

The numbers of eyes in other treatment categories
(failed latanoprost monotherapy or latanoprost + tim-
olol combination therapy, or re q u i red surgery) were
i n s u fficient to support further statistical analyses.

D I S C U S S I O N

Although double-blind, randomized, contro l l e d
clinical trials are the standard for evaluating drugs
prior to marketing, their efficacy and safety re s u l t s
may have limited applicability to actual medical prac-
tices. In controlled trials, patients are selected fro m
relatively homogeneous populations, ones that are of-
ten very diff e rent from the populations of future users
with re g a rd to patient diagnoses, ages, histories, risk
factors, comorbidities, and concomitant medica-
tions. While the standardized conditions of clinical
trials firmly establish dose, duration of therapy, and
follow-up regimens, these factors are hetero g e n e o u s
in routine practice settings. More o v e r, the efficacy and
safety of any given drug is rarely compared in con-
t rolled trials with those for a variety of treatment strate-
gies in patients with various diagnoses. Finally, the

cost relative to medical value of a new drug and its
added value in comparison to existing alternatives are
not apparent at the controlled clinical trial stage; analy-
ses of these variables re q u i re reasonably wide uti-
lization of a therapy over a long period of time. 

This observational study, which complements a pre-
viously published re t rospective, observational study
of the cost of the first 2 years of treatment in patients
with POAG and OH (22), compared the eff e c t i v e n e s s ,
s a f e t y, and utilization costs of latanoprost as
monotherapy or in combination therapy to those of
a l t e rnative treatments available in France. Data for
the re t rospective study were collected between Jan-
uary 1990 and June 1995, while data for the pre s e n t
p rospective study were re c o rded prospectively be-
tween September 1998 and December 2000. Glau-
coma management in France has changed markedly
during the last 10 years, notably with the intro d u c-
tion of new drugs (such as latanoprost, brimonidine,
and brinzolamide) that have been associated with re-
ductions in glaucoma-related surgery (13-15). Reim-
bursement was granted to latanoprost in April 1998
(second-line indication) and September 2003 (first-
line indication), to brimonidine in September 1998,
and brinzolamide in June 2000. More re c e n t l y, two
new fixed combination therapies were also launched
in France during the study period: dorzolamide + tim-

Fig. 5 - D i f f e rence of cost and effectiveness
of latanoprost monotherapy compared to
beta-blocker monotherapy (cost per mmHg
g a i n e d ) : IOP=Intraocular pre s s u re. Point dis-
tribution in scatterplot reflects individual vari-
ability of treatment for each eye treated in
t e rms of cost and effectiveness. As 94% of
points fal l into the upper right quadrant,
latanoprost monotherapy is almost always
m o re effective and more costly than beta-
blocker monotherapy.



Mean Mean daily

t reatment cost t reatment cost

Medical treatment or stop

t re a t m e n t ( n = 3 3 ) € 527.1/2 years € 0 . 7 2 / d a y

8.05 visits/2 years (95% CI: 477.5-576.6) (95% CI: 0.65-0.78)

↑ 7 9 %

Treatment switch (n=42)

8.54 visits/2 years

↓ 2 1 %

L a t a n o p rost monotherapy ↑ 3 7 . 5 %

second-line (n=112)    10.2 visits/2 years € 1420.9/2 years € 1 . 9 4 / d a y

6.19 visits/2 years S u rgery (n=9) (95% CI: 765-2076.6) (95% CI: 1.04-2.84)

↓ 6 2 . 5 %

4.71 visits/2 years € 461.1/ 2 years € 0 . 6 3 / d a y

No treatment switch (n=70) (95% CI: 451.1-471.1) (95% CI: 0.61-0.64) 

First 

t reatment switch Medical tre a t m e n t

( i n c l u s i o n ) or stop treatment (n=134) € 455/2 years € 0 . 6 2 / d a y

6.45 visits/2 years (95% CI: 358.8-551.2) (95% CI: 0.49-0.75) 

↑ 7 9 %

Treatment switch (n=149)

6.52 visits/2 years

↓ 2 1 %

↑ 6 0 %

7.33 visits/2 years € 583.7/2 years € 0 . 8 0 / d a y

S u rgery (n=15) (95% CI: 230.3-937.1) (95% CI: 0.31-1.28)

5.91 visits/year

B e t a - b l o c k e r

m o n o t e r a p y

second-line (n=248)

↓ 4 0 %

5.03 visits/2 years € 245.8/2 years € 0 . 3 3 / d a y

No treatment switch (n=99) (95% CI: 230.0-261.6) (95% CI: 0.31-0.35) 

Minimum and maximum values are given instead of CIs where n’s are small ; CI= Confidence interval

TABLE XIV - COST OF TREATMENT OPTIONS AFTER SECOND-LINE COMBINATION MONOTHERAPY 
(N = number of treated eyes)
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Mean Mean daily

t reatment cost t reatment cost

Medical treatment or stop

t reatment (n=17) € 797.4/2 years € 1 . 0 9 / d a y

6.9 visits/2 years (95% CI: 422.8-1172.1) (95% CI: 0.57-1.60)

↑ 7 7 %

Treatment switch (n=22)

7.27 visits/2 years

↓ 2 3 %

L a t a n o p rost +

timolol second-line ↑ 5 6 . 5 %

(n=39)    11 visits/2 years € 974.6/2 years €1 . 3 3 / d a y

6.45 visits/2 years S u rgery (n=5) (95% CI: 563.5-1385) (95% CI: 0.77-1.89)

↓ 4 3 . 5 %

5.63 visits/2 years € 591.2/2 years € 0 . 8 0 / d a y

No treatment switch (n=17) (95% CI: 551.0-631.4) (95% CI: 0.75-0.86) 

First 

t reatment switch Medical tre a t m e n t

( i n c l u s i o n ) or stop treatment (n=64) (€ 646.8/2 years € 0 . 8 8 / d a y

8.12 visits/2 years (95% CI: 541.5-752.1) (95% CI: 0.74-1.03) 

↑ 9 1 . 5 %

Treatment switch (n=70)

8.22 visits/2 years

↓ 9 . 5 %

↑ 7 4 . 5 %

7.33 visits/2 years € 964.9/2 years € 1 . 3 2 / d a y

S u rgery (n=16) (95% CI: 688.3-1205.4) (95% CI: 0.94-1.65)

7.54 visits/yea RSr

C o m b i n a t i o n

without latanopro s t

second-line (n=94)

↓ 2 2 . 5 %

5.5 visits/2 years € 473.2/2 years € 0 . 6 4 / d a y

No treatment switch (n=24) (95% CI: 440.2-506.1) (95% CI: 0.60-0.69) 

Minimum and maximum values are given instead of CIs where n’s are small ; CI= Confidence interval;

TABLE XV - COST OF TREATMENT OPTIONS AFTER SECOND-LINE COMBINATION THERAPY
(N = number of treated eyes)



olol, reimbursed since February 2001, and la-
t a n o p rost + timolol, reimbursed since August 2002.
Tr a v o p rost was reimbursed in March 2002 and bimatopro s t
in May 2003. As the use of travoprost was still mar-
ginal upon study completion by the end of December
2002, we did not observe any use of this drug in the
346 patients having completed the 2 years of follow-
up. Other factors, such as the development of new
s u rgical techniques, the expansion of ambulatory surg e r y,
the increased use of generic drugs, and the emer-
gence of new, more expensive pharmacologic agents
also have altered the costs of glaucoma management.

Because center selection and patient sampling were
d i ff e rent in the two studies, their results cannot be di-
rectly compared. For example, more hospital centers
participated in the re t rospective study, which may have
f a v o red inclusion of patients with more severe disease
who re q u i red more surgery and hospitalizations. In the
p resent prospective study, centers were selected ac-
c o rding to current glaucoma patient management in
France (74% private offices, 26% hospital centers). Nev-
ertheless, the studies yielded comparable results. For
example, in both the present 2-year prospective and
p revious 2-year re t rospective studies, the primary re a-
son for treatment change was insufficient IOP contro l
(60% versus 78%, respectively) and persistency of tre a t-
ment with beta-blocker monotherapy diminished
markedly over time (to 41% and 58%, re s p e c t i v e l y ) .
Results also confirmed that French ophthalmologists
p refer monotherapy as first-line treatment (92% of eyes).
Beta-blockers were the principal treatment in France,
as prostaglandins did not have first-line indication dur-
ing most of the study period (latanoprost obtained a
first-line indication in September 2002 and a re i m b u r s e m e n t
in this indication in September 2003). In the United States,
a large percentage of patients are treated with
p rostaglandins (12, 24).

With re g a rd to economic value, latanoprost monother-
apy provided significantly better safety at an average
i n c remental cost of € 89 per patient per year over be-
ta-blocker monotherapy, and the combination of latanopro s t
+ timolol was significantly safer than combination ther-
apies that did not include latanoprost. 

Treatment costs for patients receiving latanopro s t
monotherapy who persisted with treatment for 2 years
w e re found to be comparable to those for patients
who failed beta-blocker therapy. Importantly, eyes re-
ceiving latanoprost, either as monotherapy or in com-

bination with timolol, were significantly more likely to
remain on second-line treatment at the end of 1 year
than were those receiving beta-blocker monotherapy
or combination therapies that did not include latanopro s t .
P revious re s e a rch has demonstrated that patients ini-
tially treated with latanoprost monotherapy remain on
therapy significantly longer than those receiving be-
ta-blockers, sympathomimetics, or carbonic anhydrase
inhibitors (24-31). Changes in therapy themselves been
associated with periods of intense re s o u rce utiliza-
tion and increased costs (32-34). 

The majority of treatment changes occur due to re-
duced IOP control and adverse drug reactions, which
may lead to disease pro g ression, more difficult pa-
tient management, and increased expenses. Given these
interactions, it is reasonable to suggest that the ear-
ly use of the most effective and safest glaucoma tre a t-
ments, in the simplest possible regimens, may be not
m o re costly over time than other ocular hypotensives. 

C O N C L U S I O N S

In patients with POAG or OH, the high rate of tre a t-
ment failure and the adverse drug reactions associ-
ated with beta-blocker therapy combined with the re l-
atively poor medication compliance observed in pa-
tients with these conditions suggest that the simplest
(one daily dose–no titration) and most effective tre a t-
ment be the pre f e r red option. Based on 2-year
p rospective data from current medical practice in France,
we report that second-line treatment of these patients
with latanoprost, as monotherapy or combined with
timolol, provides superior safety and persistency to
t reatment at an acceptable cost.
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