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A B S T R A C T

Background: Despite the significant impact of retinal diseases such as use of intravitreal anti-vascular endothelial growth factor injections

wet age-related macular degeneration (wAMD) and diabetic macular
edema (DME), there is a limited understanding of how these condi-
tions are managed in Central and Eastern Europe (CEE). Objectives: To
provide a comprehensive overview of the clinical and economic
burden of wAMD and DME in CEE and the status quo associated with
their management. Methods: A narrative literature review was un-
dertaken to identify existing data on wAMD and DME, including
epidemiology, economic burden, clinical guidelines, and available and
reimbursed treatments. Data were collected from relevant sources
such as PubMed, ophthalmology associations, national statistical of-
fices, and government agency websites; practical viewpoints were
provided by local ophthalmologists and healthcare economics experts
in CEE. Results: Epidemiological data on wAMD and DME are limited
in CEE, and intercountry comparison is difficult because of differences
in data collection methodologies. There are effective treatment op-
tions for wAMD and DME, and international guidelines advocate the
Conflicts of interest: All the authors confirm that they have had ful
the article is the authors’ original work, has not published previously

* Address correspondence to: Polona Jaki Mekjavi�c, MD, PhD, Faculty
Slovenia.

Email: polona.jaki@guest.arnes.si
2212-1099 - see front matter © 2018 ISPOR–The professional society fo

Inc. This is an open access article under the CC BY-NC-ND license (h

https://doi.org/10.1016/j.vhri.2018.11.002
as first-line therapy. Local expert organizations broadly support these
recommendations; nevertheless, no clinical practice guidelines exist
on the treatment of wAMD and DME in CEE. Access to and reim-
bursement of anti-vascular endothelial growth factor agents vary
significantly in the region and, as a result, many patients remain
untreated or inadequately treated. Conclusions: There is an urgent
need for the creation of a wAMD/DME treatment program in CEE to
ensure that patients have timely access to the most appropriate
treatments.
Keywords: age-related macular degeneration, anti-VEGF, diabetic reti-
nopathy, health policy, indirect costs, macular edema, retinal diseases
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Introduction

Retinal diseases are the main cause of visual impairment and
blindness in patients aged 50 years and older in Europe, pre-
dominantly age-related macular degeneration (AMD) and diabetic
macular edema (DME).1,2 AMD is a chronic and degenerative eye
disease caused bymultiple genetic factors and aging. It can lead to
severe vision loss and legal blindness among the elderly, espe-
cially in developed countries.3,4 Neovascular or wet AMD (wAMD)
is an advanced form of AMD. Although wAMD contributes to only
10% to 15% of the overall prevalence of AMD, it represents
approximately 90% of severe vision loss caused by macular
degeneration because of its rapid progression.3,5 If left untreated,
wAMDmay lead to blindness.6 Diabetes, one of themost prevalent
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Fig. 1 – Estimated prevalence of AMD among adults aged
≥50 y in Central and Eastern Europe in 2016 (Shanahan18).
AMD indicates age-related macular degeneration.
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global diseases, can lead to diabetic retinopathy (DR) and/or DME.7

About one-third of people with diabetes will develop DR,8 a third
of whom will have vision-threatening DR, including DME.9 DME is
characterized by a progression of retinal thickening from accu-
mulated fluid in the macula, causing gradual deterioration of vi-
sual acuity and blindness.10

Treatments for wAMD and DME include laser photocoagula-
tion, intravitreal steroids, and/or intravitreal antievascular
endothelial growth factor (anti-VEGF) agents. Anti-VEGF therapy
has been shown to be more effective than the standard of care in
preventing and reversing vision loss due to DME,11 and it is fast
becoming the preferred treatment in managing wAMD and DME.
Despite the requirement of frequent injections and the need for
continued treatment for an extended period of time inmost cases,
anti-VEGF therapy has improved visual outcomes in many pa-
tients.12,13 In Western Europe, the introduction of anti-VEGF
therapy has led to a decline in the incidence of blindness due to
AMD/DME.14 In Denmark, the incidence of legal blindness due to
AMD in people aged 50 years and older decreased almost 2-fold
(52.2 vs 25.7 cases/y/100 000 patients in 2000 and 2010, respec-
tively), with most of these reductions taking place after the
introduction of intravitreal anti-VEGF agents in 2006.14 Despite
comprehensive licensing and reimbursement at a national or
regional level, not all patients in Europe have equal access to anti-
VEGF therapy because of large intercountry variations in approval
and reimbursement policies.15 Nevertheless, compared with the
economic burden of nontreatment, loss of vision and blindness
may have a more significant impact on current and future costs
and quality of life (QOL).

This article reviews existing literature on the availability of
treatments for macular diseases; wAMD and DME management,
particularly in the Central and Eastern European (CEE) region
including Bosnia and Herzegovina, Bulgaria, Czech Republic,
Hungary, Lithuania, Poland, Romania, Slovakia, and Slovenia; and
the collaboration required between specialist clinicians, manu-
facturers, and payers to improve the care of this patient
population.
Overview of Available Global and CEE Data

To identify existing global and CEE data on wAMD and DME,
including epidemiology, economic burden, clinical guidelines, and
available and reimbursed treatments, a narrative literature review
was undertaken using data and evidence published in relevant
medical databases such as PubMed, the Cost-Effectiveness Anal-
ysis Registry, the International Society for Pharmacoeconomics
and Outcomes Research website, ophthalmology associations,
national statistical offices, and government and health technology
assessment agency websites of the CEE countries. Consultations
with local ophthalmology, retinal disease, and healthcare eco-
nomics experts provided robust and practical viewpoints.

The present study is a review article and, as such, no experi-
mental procedures were performed. All original research articles
cited in this review were published in reputable peer-reviewed
international scientific journals. The authors therefore assume
that the original research articles cited received approval from an
ethics review board, as requested by the publishing journal.
Fig. 2 – Estimated prevalence of diabetes in Central and
Eastern Europe in 2015 (International Diabetes
Federation19).
The Clinical Burden of Macular Diseases

Epidemiological data suggest that AMD and DME prevalence is
increasing because of aging populations and the increase in the
number of people with diabetes.16 In 2014, 170 million people
worldwide had AMD and this number is expected to rise to 196
million in 2020 and to 288 million in 2040.17 Europe is expected to
be the continent, behind Asia, with the highest number of esti-
mated AMD cases.17 In the CEE region, the estimated prevalence of
AMD in 2016 ranged from 7.2% in Slovakia to 8.6% in Lithuania
among individuals aged 50 years and older (Fig. 1).18 Global prev-
alence of diabetes and DME burden are also expected to increase
significantly. The International Diabetes Federation estimated
that in 2015, 415 million people worldwide (aged 20-79 years) had
type 1 or type 2 diabetes.19 If current trends continue, the global
prevalence of diabetes will increase to 642 million by 2040.19 In
Europe, 60 million people had diabetes in 2015, which is expected
to rise to 71 million by 2040.19 The International Diabetes Feder-
ation has estimated that national diabetes prevalence rates vary
widely among CEE countries, ranging from 5.5% in Lithuania to
12.3% in Bosnia and Herzegovina (Fig. 2).8

There are limited epidemiological data on wAMD and DME
prevalence in the CEE region, and intercountry comparison is
difficult because of differences in data-gathering methodologies.
Some countries lack domestic, real-life data on wAMD and/or
DME prevalence and incidence (eg, Bulgaria, Hungary, and
Slovenia). The Czech Republic's nationwide registry monitors
patients with AMD and DME who are treated with anti-VEGF
agents. By December 2016, 8665 patients with wAMD and 388
patients with DME were registered.20,21 In Slovakia, an epidemio-
logical survey involving 3278 patients found that the prevalence of
wAMD in the study population was 1.0% (prevalence of AMD was
9.0%).22 In Poland, on the basis of the statistical reports for years
2009 to 2015 published by the Polish National Health Fund, DME
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Fig. 3 – Main causes of blindness in Europe in 2015
(Flaxman et al24).

Fig. 4 – PPP-adjusted total annual healthcare cost of severe
cases of AMD among adults aged ≥50 y in Central and
Eastern Europe in 2016 (Shanahan18). AMD indicates age-
related macular degeneration; PPP, per person per country.
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prevalence was estimated to be 7.5% of the overall diabetes
population.23

Both AMD and DR are among the leading causes of vision
impairment.24 Blindness due to AMD is slightly higher in Eastern
Europe (19.5%) than in Central and Western Europe (15.9% and
15.4%, respectively); blindness due to DR ranged from 3.1% in
Central Europe and 4.9% in Eastern Europe (Fig. 3).24 The impact of
vision loss on patients' everyday life is also apparent. A UK survey
revealed that healthy adults were more afraid of vision loss than
of Alzheimer's disease, Parkinson's disease, heart disease, or using
a wheelchair.25 A US poll on severe vision loss/blindness in 2007
reported a more negative impact of sight loss on patient QOL than
of other conditions, such as HIV, AIDS, cancer, or stroke.26 Retinal
diseases lead to progressive visual impairment, affecting func-
tionality, independence, and overall QOL.27 AMD causes a
severity-dependent decrease in QOL, which manifests as
increased social dependence, difficulty with daily living, higher
rates of depression, and a greater risk of falls, premature nursing
home admissions, and suicide.28 A Lithuanian study showed that
general vision impairment by AMD was significantly associated
with mental health (P¼.020) and role difficulties (P¼.010), and
anxiety and depression symptoms were significantly worse in
those with AMD than in those without (hospital anxiety scores:
6.44 vs 3.30, respectively [P<.0001]; depression scores: 6.84 vs 2.50,
respectively [P<.0001]).29 Investigators observed that the negative
effect of AMD on QOL was comparable with that of systemic dis-
eases, such as cancer, ischemic heart disease, and severe stroke.28

The Economic Burden of Macular Diseases

wAMD and DME pose a significant economic burden, incurring
direct and indirect costs on patients, their families, healthcare
systems, and society. Direct costs cover disease-related expenses
and comprise medical (resources to treat a particular disease) and
nonmedical costs (caused by the disease, not by the treatment).30

Indirect costs cover productivity loss from absenteeism and/or
presenteeism, and informal care (by family or friends).31 The costs
associated with vision loss can be high, particularly indirect
costs.32 In 2010, direct and indirect costs for vision loss worldwide
were $2.3 trillion and $652 billion, respectively. By 2020, these are
expected to rise to $2.8 trillion and $760 billion, respectively.32,33 In
2010, direct and indirect costs for visual impairment worldwide
due to AMD were $255 billion and $88 billion, respectively.34 Data
from 2016 revealed that the total cost (including direct and indi-
rect costs) of managing the consequences of severe/late-stage
AMD (primarily wAMD) in the European Union was estimated to
be V89.46 billion per year among adults aged 50 years and older.18

In the CEE region, this cost ranged fromV282million in Slovenia to
V3279 million in Poland (Fig. 4).18 Unfortunately, comparable DME
data are lacking in the CEE region.

It is important to note that indirect costs (eg, absenteeism, loss
of salary, part-time employment, working opportunity, and life-
years) have a significant impact on patients and their caregivers.
An Irish analysis of vision impairment and blindness showed
that indirect costs associated with vision impairment and blind-
ness were 70% of the total costs; 40% were due to informal care,
39% deadweight welfare (government expenditure), and 21%
productivity.35 A systematic review of 22 studies on the costs
associated with visual impairment and blindness showed that
loss of productivity and income, premature mortality, and dead-
weight loss were significant issues.33 A recent analysis in Europe
also revealed the substantial indirect economic burden of vision
impairment and blindness, with a combined annual cost ofV56.52
billion for lost productivity, on the basis of purchasing power
parityeadjusted gross domestic product losses.36 In 2011, the
estimated total cost for the Polish National Health Fund to treat
retinal diseases (AMD, DME, and retinal vein occlusion) was
approximately V25 million. In the same year, indirect costs
associated with AMD, DME, and retinal vein occlusion were 4
times higher (~V111 million), and included loss of productivity,
informal care, and inability to work (Fig. 5).37 Indirect costs are an
important aspect of the total cost associated with retinal diseases
and need to be considered in their entirety when assessing
treatments.

Vision impairment due to wAMD or DME can be treated using
anti-VEGF therapies after a long-term treat-and-extend (TER) or
pro re nata (PRN) treatment regimen with frequent injections. In
the authors' opinion, TER and PRN are common approaches for
wAMD and DME, respectively, in the CEE region. Direct costs can
be substantial, especially in the initial years after diagnosis,
although it is also worth noting that both nontreatment and
undertreatment can lead to blindness, disability, and loss of pro-
ductivity, resulting in further economic burden to patients, the
healthcare system, and society. There is a strong need to provide
adequate therapies that are efficacious and cost-effective. Early
treatment has the potential to prevent or reverse vision loss,
improve and stabilize visual acuity, maintain QOL, and minimize
economic burden associated with visual impairment. There are
limited data on the cost effectiveness of early treatment in the CEE
region, but early intervention with anti-VEGF therapy (or usual
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Fig. 5 – Indirect costs of AMD, DME, and retinal vein
occlusion in Poland in 2011 (Polish Ophthalmological
Society37). AMD indicates age-related macular
degeneration; DME, diabetic macular edema.
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care) can be cost-effective if the treatment is priced appropri-
ately.38,39 Healthcare coverage and costs are at the forefront of
public debate and concern. It is important to fully understand the
economic burden associated with macular diseases and the im-
plications of undertreatment or nontreatment.
Access to Treatment

International guidelines (by the International Council of
Ophthalmology and the European Society of Retina Specialists)
advocate the use of intravitreal anti-VEGF injections as first-line
therapy in patients with wAMD and DME.40e43 Current recom-
mendations issued by local expert organizations in the CEE region
(Slovenia, Bosnia and Herzegovina, Hungary, Lithuania, and
Poland) broadly support these guidelines, specifically intravitreal
injections of aflibercept, ranibizumab, or bevacizumab (bev-
acizumab: off-label use). The European Society of Retina Special-
ists guidelines do not recommend the use of pegaptanib, because
of its lower efficacy versus other anti-VEGF agents.42

In the CEE region, no clinical practice guidelines exist on the
treatment of AMD and DME, despite anti-VEGF agents being
increasingly included on national healthcare medicine lists. Ac-
cess to and reimbursement of anti-VEGF agents vary across
Europe. As a result, many patients remain untreated or inade-
quately treated. In the CEE region, some countries do not currently
Table 1 – Anti-VEGF agents reimbursed in CEE countries for th

Country Intravitreal aflibercept Ra

Bosnia and Herzegovina wAMD, DME w

Bulgaria None N

Czech Republic wAMD, DME w

Hungary wAMD, DME w

Lithuania wAMD, DME w

Poland wAMD w

Romania None N

Slovakia wAMD, DME w

Slovenia wAMD, DME w

anti-VEGF indicates anti-vascular endothelial growth factor; CEE, Central a

related macular degeneration.
reimburse existing or newly emerging treatments (eg, Romania),
whereas others reimburse for the treatment of wAMD only
(Table 1). In Poland, anti-VEGF agents are reimbursed but are
limited to a single indication (wAMD) in a strictly defined target
population. There are also restrictions in other countries. For
example, in Bosnia and Herzegovina, bevacizumab reimburse-
ment is limited to patients younger than 60 years old with Early
Treatment Diabetic Retinopathy Study clinical standard of clini-
cally significant macular edema affecting the fovea, with resis-
tance to laser photocoagulation and resistance to retrobulbar or
intravitreal corticosteroid therapies. In the authors' opinion, the
therapeutic regimen in Bosnia and Herzegovina in most cases is
PRN, although some physicians report the use of TER, which is not
commonly seen in practice for reimbursed patients. Experts sug-
gest that in clinical practice in Bosnia and Herzegovina, many
patients are not diagnosed promptly and remain undertreated
because of financial restraints.

In addition to reimbursement, the authors have identified ac-
cess barriers that include (but are not limited to) the following:

� strict patient inclusion criteria qualifying for reimbursed
treatment (reimbursed indication narrowed in relation to the
registered indication);

� set patient numbers for whom therapy is restricted, including
limitations on therapy duration;

� treatment restricted to selected institutions;
� lack of professional staff and training; and
� lack of technical equipment for diagnosis and early detection.

Guidelines have been designed to support decisionmaking and
should be prepared in collaboration with a representative group of
specialists. National evidence-based guidelines, or expert
consensus statements, ensure a standardized, comprehensive,
and integrated healthcare approach. Waiting times for treatment
initiation also have a direct impact on therapy outcomes, and
early treatment is crucial for maintaining vision. Delays in start-
ing treatment and re-treatment, or inappropriate treatment, are
associated with a progressive and irreversible decline in
vision.44,45 Decisions on treatment access and costs allocation
should be made jointly among payers, manufacturers, and
specialist clinicians, in a timely manner.
Minimizing the Burden of Macular Diseases in the
CEE Region: A Call to Action

Because of the rapid decline in vision, untreated or inadequately
treated macular diseases have a significant impact on patients,
e treatment of wAMD or DME.

nibizumab Pegaptanib Bevacizumab (off-label)

AMD, DME None wAMD, DME

one wAMD None

AMD, DME wAMD None

AMD None None

AMD, DME None None

AMD None wAMD

one None None

AMD, DME AMD None

AMD, DME None None

nd Eastern European; DME, diabeticmacular edema; wAMD, wet age-
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their caregivers, healthcare systems, and society. This influence is
expected to increase as the global population ages and the prev-
alence of diabetes increases.16

Vision impairment due to wAMD and DME is treated using
pharmacological and nonpharmacological interventions, which
reduces the burden on patients and caregivers. A lack or a delay
in treatment can lead to loss of vision and may have serious
implications on patients, including loss of QOL and indepen-
dence, social isolation, and limited employment possibilities.28

As part of this review, we have shown that a lack or a delay in
treatment is associated with a higher long-term cost to health-
care systems and society, which may directly affect future
availability and access to new treatments.32 Anti-VEGF agents,
evaluated using perspectives including and excluding indirect
costs, could prove to be beneficial. Early diagnosis, monitoring,
screening, and preventive blindness programs should be
considered and introduced when necessary to help minimize
patient burden and societal costs. Screening for AMD every 5
years (starting at age 50 years) has been associated with a 41%
decrease in the total number of people with blindness.46 There
remains uncertainty about the cost effectiveness of screening for
AMD or DME, but it has been shown that some screening stra-
tegies and technology can provide economic viability.38,46e48

Options with the potential to improve the status quo include
regular screening for AMD in older people (eg, those aged �65
years), decreased screening frequency for DME in low-risk pa-
tients, and use ofmore portable and less expensive equipment to
detect DR.38,48 Appropriate early diagnosis and detection ap-
proaches may also assist current healthcare systems to transi-
tion from long-term care to more effective disease prevention
and management.49

Retinal specialists play a key role in treating patients with
macular diseases. They identify the most effective treatment and
collaborate in clinical decisions to ensure patients have access to
these treatments. It is also important for pharmaceutical manu-
facturers and payers to develop outcomes-based agreements and
closely align price and value.50 Healthcare payers, manufacturers,
and retinal specialists need to work together to formulate de-
cisions on treatment access and on cost and resource allocation.
Education on how to evaluate costs, particularly indirect costs,
should be implemented. Registry data20,21 and evidence-based
clinical practice guidelines should be used to support decision
making and to validate cost savings incurred in treating macular
diseases.

Despite restricted access to anti-VEGF agents in some CEE
countries, the situation is improving. Some countries reimburse
anti-VEGF agents, whereas others limit them to a single indication
or specific target population. Nevertheless, future reimbursement
decisionsmay evolve to include a wider patient population and/or
other indications. Countries that reimburse treatments could be
used as case studies for those where some treatments are not
reimbursed, encouraging payers to include these treatments on
reimbursement lists. Real-life registry data, such as the Amadeus
registry in the Czech Republic,20,21 could justify the extension to a
given reimbursement population.

Overall, there is an urgent need in the CEE region to create a
treatment program for wAMD and DME that includes the most
effective treatments (eg, anti-VEGF agents) and encourages the
best use of medical staff and the purchase of technical equip-
ment and upgrades for screening and early detection. Retinal
specialists, manufacturers, and payers should work together to
decide on therapeutic access and cost allocation, ensuring pa-
tients have access to the most appropriate treatments. Once
implemented, these steps may have a significant impact on the
future burden of macular diseases on patients, healthcare sys-
tems, and society.
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