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SANTEN 
SPONSORED SYMPOSIUM 
IN SEARCH OF IMPROVED
GLAUCOMA THERAPY

S1.1

UNMET NEEDS IN THE TREATMENT OF GLAUCOMA
RELATED TO ADHERENCE, TOLERABILITY AND
CONCOMITANT DRY EYE
J. Thygesen, 
Department of Ophthalmology, Rigshospitalet University of
Copenhagen, Denmark

Background: Adherence to long-term topical treatment of
glaucoma can be less than optimal, which may decrease the
efficacy of the treatment. This presentation summarises the
unmet needs in the current topical treatment of glaucoma re-
lated to adherence, tolerability and concomitant dry eye and
discusses the expectations for future therapies.
Results: Glaucoma is a life long conditions and its manage-
ment is multifactorial. However, adherence to topical glauco-
ma treatment can be less than optimal. Forgetfulness and
topical side effects have been identified as important reasons
for non-adherence. Topical side effects decrease the quality of
life of the patient, which impacts on compliance.
Dry eye and glaucoma are often concomitant diseases.
Therefore, it is advisable to consider the management of
both diseases together for the optimal care for these pa-
tients. The benefits of preservative free medications are well
acknowledged for the treatment of dry eye. Preservative
free preparations may also have benefits for the long term
treatment of glaucoma patients, especially those with
dry/sensitive eyes.
Conclusions: Adherence remains a key issue in the manage-
ment of glaucoma. Glaucoma and dry eye as concomitant dis-
eases present specific challenges for the optimal care of the
patient. 

S1.2

OCULAR SURFACE AND GLAUCOMA
C. Baudouin 
Department of Ophthalmology III, Quinze-Vingts National
Ophthalmology Hospital, Paris, France

Background: The use of antiglaucoma medications is often
associated with ocular adverse reactions. These undesirable
effects may lead to treatment discontinuation and reduced
quality of life in patients with glaucoma. The presentation
summarizes the current data regarding the impact of glauco-
ma treatment on the ocular surface.
Results: Antiglaucoma medications often contain benzalkoni-
um chloride (BAK) as preservative. Animal studies and in vit-
ro and in vivo experiments have demonstrated various dose
dependant adverse effects of BAK. Clinical studies have also
shown an increased incidence of adverse events with BAK and
have demonstrated that withdrawal of the preservative re-
duces these effects.
Conclusions: Collectively, these data suggest that preserva-
tive-free antiglaucoma treatments have clinically relevant
benefits for patients.

S1.3

UPDATE ON PROSTAGLANDINS USED FOR GLAUCOMA
TREATMENT
J. Stjernschantz
Department of Neuroscience, Uppsala University, Uppsala,
Sweden

Background: Prostaglandins (PGs) are widely used as intraoc-
ular pressure (IOP) reducing agents for glaucoma treatment.
The purpose of this presentation is to give a brief overview of
the PGs on the market, or in late development stage for glau-
coma treatment. 
Results: Three PGF2α analogues are widely available in various
parts of the world, namely latanoprost (Xalatan®), travoprost
(Travatan®) and bimatoprost (Lumigan®). A fourth analogue,
tafluprost, is expected to receive regulatory approval in Europe
soon. PGF2α analogues are highly potent and selective FP
prostanoid receptor agonists. The highest potency appears to be
exerted by tafluprost, an interesting new bi-fluorinated PGF2α

analogue. All the above PGs appear to reduce IOP at least partly
by enhancing the uveoscleral outflow of aqueous humour. The
analogues are administered once daily, and exert similar IOP re-
ducing capacity in open-angle glaucoma. The main side-effects
of the PGs comprise conjunctival hyperemia, an irreversible or
longlasting hyperpigmentation of the iris in predisposed pa-
tients, and a reversible effect on the eyelashes/eyelids. 
Conclusions: The PGs overall are effective and reasonably
well tolerated glaucoma drugs with few systemic side-effects.
Their use in aphakic or pseudophakic compromised eyes re-
mains somewhat controversial.

S1.4

OVERVIEW OF THE PROFILE OF TAFLUPROST
L. Pillunat
University Eye Hospital, Dresden, Germany

Background: Tafluprost (Taflotan®) is a new potent PGF2_
analogue for the treatment of glaucoma. Tafluprost is expect-
ed to be the first prostaglandin available as a preservative
free form. This presentation summarizes the pre-clinical and
clinical profile of tafluprost.
Results: Tafluprost has a favourable pharmacological profile
with a high binding affinity for the human FP receptor. It low-
ers IOP by increasing the uveoscleral outflow. Tafluprost had
potent IOP lowering effect in normotensive and ocular hyper-
tensive monkeys, unsurpassed by latanoprost. In healthy vol-
unteers tafluprost was generally well tolerated and safe and
effective in IOP lowering. Based on dose finding studies 15
micrograms/ml was chosen as the final concentration. This
concentration had a comparable IOP lowering effect to la-
tanoprost in P-II studies. Effective IOP lowering was con-
firmed in pivotal clinical studies. All adverse effects reported
were well known for the prostaglandin class. The most fre-
quently reported adverse event was hyperaemia. It was re-
ported in 13% of patients. A preservative free form of
tafluprost showed equal efficacy and pharmacokinetics to the
preserved form. Preservative free tafluprost has low or no
pro-apoptotic, pronecrotic or pro-oxidative effects in vitro
compared to preservative-containing prostaglandin formula-
tions latanoprost, travoprost and bimatoprost.
Conclusions: Tafluprost (Taflotan®) is a new effective IOP re-
ducing agent that is generally safe and well tolerated.
Tafluprost is the first prostaglandin eye drop without preser-
vative. This is expected to present a clinical advantage espe-
cially for glaucoma patients with dry/sensitive eyes.
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S3.1

CHAIRMAN’S WELCOME & INTRODUCTION:
COMPREHENSIVE GLAUCOMA MANAGEMENT
R.A Hitchings
Moorfields Eye Hospital, London, United Kingdom

Dear Friends and Colleagues, 
It gives me great pleasure to welcome you this afternoon to
this symposium. The overall title of the symposium is
‘Comprehensive care for the glaucoma patient’ and it has
been sponsored by Merck. 
Ophthalmologists by their calling and personality tend to have
a very focused view on their patients. The cynic would say
that such focus means that they rarely get to look outside the
eye when discussing a particular patient’s problem with them.
Clearly this is a fault and it behoves us clinicians to remember
that behind every ophthalmological problem there is a patient
with anxieties, cares, worries as well as a varying number of
co-morbidities that could influence any management plan
that we should wish to take. As many of the chronic ophthal-
mological problems, and glaucoma is one such, tend to occur
in the elderly then the chances of such extra ocular co-mor-
bidity rises considerably. This symposium is designed to ad-
dress these issues. Firstly we need to look at the major risk
factor for glaucoma, pressure and Dr Konstas will be address-
ing the subject of ‘out of office’ intraocular pressure. Then
Clive Migdal will look at issues that lie beyond intraocular
pressure and what may affect our assessment for any one in-
dividual. Josef Flammer will address the issue of ischemia in
the glaucoma patient, stressing again the merits of ‘blood
flow’ and its alterations. 
This symposium concludes with a question and answer ses-
sion giving the opportunity for you in the audience to discuss
with the speakers particular concepts and concerns. 
I hope that this symposium succeeds in ensuring that when
we treat diseases of the eye we treat the patient as a whole. 

S3.2

THE IMPORTANCE OF THE OUT-OF-OFFICE IOP
A.G.P. Konstas
Glaucoma Unit, 1st University Dept of Ophthalmology, AHEPA
Hospital, Thessaloniki, Greece

Glaucoma is a 24-hour disease and worse 24-hour character-
istics are a significant risk factor for progression. Current
glaucoma practice involves single IOP readings at each visit
owing to time, convenience and cost considerations. A single
IOP measurement however, does not reflect the dynamic
equilibrium of IOP during the 24-hour cycle nor reflects the
quality or 24-hour IOP control obtained with therapy. A 24-
hour IOP evaluation can provide a more complete picture of
the real efficacy of all glaucoma treatment options. Results
from a recent, prospective, crossover, comparative 24-hour
study evaluating glaucoma patients insufficiently controlled
on latanoprost monotherapy, suggest that both the dorzo-
lamide/timolol fixed combination (DTFC) dosed twice daily
and the latanoprost/timolol fixed combination (LTFC) given in
the evening obtain significantly better 24-hour IOP control
than latanoprost monotherapy. No statistical differences

were found between DTFC (19.9 ± 3.2 mmHg) and LTFC
(19.5 ± 3.1 mmHg) in a pairwise comparison (p >0.39). The
addition of DTFC to latanoprost provided the lowest mean
24-hour IOP (16.5 ± 2.8 mmHg) versus latanoprost
monotherapy (p < 0.0001) and the lowest IOP at each indi-
vidual time point (p < 0.0032). This study showed that DT-
FC, LTFC and the addition of DTFC to latanoprost significantly
decrease 24-hour IOP compared to latanoprost alone, but
the latter therapy regime obtains the greatest 24-hour IOP
reduction.

S3.3

WHAT LIES BEYOND IOP?
C. Migdal
Western Eye Hospital, London, United Kingdom

Progress has been considerable over the past decades in our
understanding of the pathogenesis and natural history of
glaucoma. We now know more about the relationship be-
tween IOP and visual field loss, as well as the risks for pro-
gression in glaucoma. We know that IOP is the most impor-
tant risk factor in this disease, and that raised IOP causes
damage. But some patients still have damage at low IOPs. 
Glaucoma is not just a disease of IOP. Our further under-
standing of factors associated with neuronal cell death (both
primary and secondary causes) encourage the development
of future therapies, other than IOP-lowering, which may slow
or prevent death of RGC axons and maintain function. Risk
factors contributing to RGC death, and factors promoting RGC
survival will be discussed.
We now have a large and effective range of therapies. We
need to use them appropriately. However, certain high-risk
patients or non-responders to IOP-lowering therapy may need
something more. There may well be a place for developing
new therapies aimed at directly preventing RGC damage and
preserving function, independent of IOP lowering.

S3.4

ISCHEMIA IN THE GLAUCOMA PATIENT 
J. Flammer
Outpatient Neurology Clinic, University Hospital Basel, Basel,
Switzerland

Glaucoma is phenomenologically defined as a disease with
characteristic loss of retinal ganglian cells and their axons
combined with a tissue remodelling of the optic nerve head
and the innermost layer of the retina. This leads clinically to a
visible cupping of the disc and to a measurable thinning of
the nerve fiber layer of the retina. The patients experience a
progressive visual field damage together with a decrease in
contrast and color sensitivity.
A number of major risk factors are meanwhile well known.
Some can be influenced such as IOP increase, blood pressure
drops or a vascular dysregulation. Others can not be influ-
enced such as genetic predisposition, refraction, race, gender
and age.
The exact mechanisms by which these risk factors lead to the
damage is not yet known. We know that some ganglian cells
die by apoptosis, but we do not know exactly the individual
steps that initiate the apoptosis. We know that the glial cells
are involved in the tissue remodelling and probably also in
the neural cell damage. Astrocytes are activated both by me-
chanical as well as by ischemisc stress.
Based on the known facts, we can assume today that is-
chemia/reperfusion plays a major role in these pathomech-
anisms. Glaucoma patients have on the average a reduced
ocular perfusion. Whereas the baseline blood flow in some
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glaucoma patients is still normal, an insufficient response to a
challenge such an increase of IOP or a decrease of blood
pressure can already be observed. Most of the patients with
progressive glaucomatous damage despite an only moderate-
ly elevated or even normal IOP have altered autoregulation of
ocular perfusion. Interestingly, signs of reperfusion damage
could even be found in the circulating lymphocytes. Gene ex-
pression analysis of lymphocytes gives further insight into the

pathomechanisms of individual patients and indicates whether
a damage is present or not.
The future basic reserach will establish the pathomechanism
on a molecular level and the clinical research will establish
further the connection of the risk factors with the damage.
An ideal glaucoma treatment leads to a reduced and sta-
bilised IOP and to an increased OBF with a better autoregula-
tion. 
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S4.1

REALISING THE VALUE OF EFFECTIVE DIAGNOSIS
N. Pfeiffer
Experimental Ophthalmology, Dept. of Ophthalmology,
University of Mainz

Glaucoma is a significant public health problem. It is estimat-
ed that glaucoma affects more than 67 million people world-
wide; a projection of these data to Europe estimates that
9.25 million patients are affected by glaucoma1. The preva-
lence is expected to increase in developed countries as the
elderly population grows2. Glaucoma is the second leading
cause of blindness in developed countries, resulting in more
than 6.8 million cases of bilateral blindness3. Glaucoma can
result in significant morbidity and impaired functioning, as
well as posing a significant economic burden2. 
Data suggest that more than 50% of cases remain undiagnosed4.
However, early, accurate diagnosis and appropriate treatment has
many benefits, not least for affected patients. If glaucoma is de-
tected early, the disease progression that can result in irre-
versible vision loss can be delayed with suitable treatment3. More
comprehensive screening programmes might also be of value;
recent data have suggested that even routine tonometry can lead
to a reduction in the proportion of patients becoming blind, as
well as being more cost-effective in the long-term5. 
An increase in the rate of glaucoma diagnosis might also be
economically advantageous. Recent data have shown that di-
rect treatment costs and resource utilisation for glaucoma
management increase as disease severity worsens1,2. This
suggests that earlier diagnosis, coupled with appropriate
management to prevent disease progression, could be eco-
nomically beneficial and lead to cost savings and a decreased
burden on healthcare systems1,2.
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S4.2

GLAUCOMA DIAGNOSIS: THE HIDDEN CHALLENGE
R.N. Weinreb
UCSD Hamilton Glaucoma Center, La Jolla, CA, USA

Glaucoma can present to the practitioner at various stages

along a continuum from undetectable disease to asympto-
matic disease and functional impairment. The continuum is
characterised by accelerated retinal ganglion cell death, sub-
sequent axonal loss and optic nerve damage, and visual field
loss1. Detection of glaucoma at an early stage of the continu-
um would allow for an appropriate management plan to be
implemented, which might slow disease progression and pre-
vent functional loss2. 
Accurate diagnosis and staging of the patient along the glau-
coma continuum is difficult. Use of individual diagnostic tests
in isolation might not be adequate to accurately diagnose and
stage glaucoma. Initial changes in the retinal nerve fibre layer
and optic disc are often asymptomatic and undetectable with
standard techniques1. Therefore, the use of a combination of
structural and functional tests could have advantages com-
pared with any single diagnostic test. 
Use of newer diagnostic technologies could provide a means
of complementing clinical diagnosis to enhance glaucoma di-
agnosis and staging. This session will use case studies to
demonstrate the ways in which a multifaceted approach can
help to ensure an accurate diagnosis and appropriate staging
of the patient on the disease continuum. 
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S4.3

OVERCOMING BARRIERS TO EFFECTIVE DIAGNOSIS IN
THE CLINIC
H. Lemij
Rotterdam Eye Hospital, Rotterdam, The Netherlands

Recent research has highlighted the difficulties in glaucoma
diagnosis. Clinical assessment of the optic nerve head is the
recommended standard1,2; however, structural abnormalities
can be difficult to detect, requiring careful observation of the
optic disc and retinal nerve fibre layer (RNFL)3. 
Results from the Thessalonki Eye Study (TES) indicate that
the presence of known risk factors for glaucoma, including
pseudoexfoliation, is associated with a decreased rate of un-
diagnosed glaucoma. This suggests that the identification of
risk factors for glaucoma leads to a more thorough examina-
tion of the optic disc by the ophthalmologist, increasing the
chance of an accurate diagnosis4. 
Interim findings from the European Optic Disc
Assessment Trial (EODAT) indicate that the accuracy of
European ophthalmologists in classifying stereoscopic op-
tic disc photographs varies between individual ophthal-
mologists and between countries. The EODAT also
demonstrated that automated analysis of measurements
with scanning laser polarimetry with variable corneal
compensation (SLP-VCC) and confocal scanning ophthal-
moscopy (CSLO) had, on average, a higher accuracy in
classifying optic disc photographs compared with ophthal-
mologists5. This suggests that imaging technologies could
supplement clinical diagnosis and help to overcome some
of the challenges faced by ophthalmologists when assess-
ing an “at risk” patient. 
Ophthalmologists should be familiar with glaucomatous
changes in components of the optic disc, such as optic disc
size, neuroretinal rim shape and RNFL loss, to enable an ac-
curate diagnosis3,6. More comprehensive examination guide-
lines coupled with use of the available technologies might
augment diagnosis in the clinic3,4. 
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S4.5

ENABLING ACCURATE DIAGNOSIS WITH IMAGING
TECHNOLOGY
D. Garway-Heath
Moorfields Eye Hospital, London, United Kingdom

Several imaging technologies have become available during
the past decade to augment clinical diagnosis of glaucoma1.
These include confocal scanning laser ophthalmoscopy (e.g.
Heidelberg Retina Tomograph [HRT]), scanning laser po-
larimetry (e.g. GDx), and optical coherence tomography
(OCT). These devices all allow objective, quantitative meas-
urement of nerve structure2. New technologies have also
been developed for perimetric testing, including frequency-
doubling technology (FDT). 
Imaging technologies provide additional structural information,
which can complement clinical assessment and perimetric test-
ing in the diagnosis and staging of glaucoma.2 Measurement
reproducibility is an issue for both functional tests, such as
standard automated perimetry (SAP)3, and imaging devices2,
and could mask true change (progression). The identification of
true change might require follow-up with both perimetry and
imaging, if all progressing patients are to be identified. 
Each diagnostic technology has specific advantages and dis-
advantages, and the appropriateness of a technology and
analysis strategy for each individual patient will vary2. The
clinical use of these technologies is likely to expand in the fu-
ture1 and this will offer opportunities for ophthalmologists to
optimise diagnostic procedures. 
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S4.6

PREVENTING PROGRESSION: EARLY DIAGNOSIS FOR
APPROPRIATE MANAGEMENT
C. Migdal
Western Eye Hospital, London

Glaucoma is a progressive disease and when a patient is di-
agnosed, irreparable damage has already occurred. An early,
accurate diagnosis could delay further damage and functional
loss1.
The Early Manifest Glaucoma Trial (EMGT) showed overall
progression in approximately two thirds of patients when the
follow-up period ended (median, 8 years). Progression risk
was halved following intraocular pressure (IOP)-lowering
treatment2. Accurate diagnosis and documentation are very
important and glaucoma management should depend on
these factors, rather than relying on IOP only. 
Although treatment can delay progression, both early and
advanced glaucoma might progress even when treated.
The Advanced Glaucoma Intervention Study (AGIS) ob-
served progression in 30% of treated patients during the
follow-up period (median, 10.8 years)3. Patients with more
advanced glaucoma might be at risk of more pronounced
functional loss occurring earlier. Early, accurate diagnosis
is therefore necessary to provide the information an oph-
thalmologist needs to make the best-informed manage-
ment decisions1. 
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