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Introduction

Age-related  macular  degeneration
(AMD) is a leading cause of severe vi-
sion loss and blindness in people aged
over 50 in the developed world'. Visual
impairment resulting from AMD affects
patients’ ability to perform normal daily
activities, and the resulting loss of inde-
pendence can have a significant impact
upon their emotional well-being?.
Neovascular AMD is characterized by
abnormal growth of choroidal blood ves-
sels beneath the macula, accompanied by
increased vascular permeability and fra-
gility®. This can lead to subretinal hem-
orrhage, fluid exudation, inflammation,
detachment of the retinal pigment epithe-
lium, and fibrotic scars, resulting in sub-
stantial vision loss’. Neovascular AMD
is diagnosed by assessing best corrected
visual acuity, biomicroscopy and fluo-
rescein angiography. Optical coherence
tomography (OCT) may complement the
initial diagnosis, and, if intended to be
used for follow-up monitoring, should be
documented at baseline.

Recent progress in the understanding of
the pathophysiology behind neovascular
AMD has led to the development of new
therapeutic strategies, enabling preven-
tion of further visual deterioration and
even improvements in vision. Due to the
number of treatments now available for
neovascular AMD, a consensus on the
clinical value of each therapy is invalu-
able in assisting clinicians in identify-
ing the most suitable treatment option
for each patient. General evidence-based
guidelines on the treatment of neovascu-
lar AMD based on data from random-
ized clinical trials have been previously
published.*>¢ However, the management
of AMD is a fast-changing field and it is
important to keep pace with new devel-
opments.

These guidelines (summary: page
23) provide an up-to-date summary
of current data on therapies for
neovascular AMD, and provide clini-
cians in Switzerland with a basis for
decision-making when treating pa-
tients with this condition.
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Treatment strategies

Anti-VEGF therapy

The characteristic angiogenestic cascade
underlying the development of neovascu-
lar AMD is primarily caused by vascular
endothelial growth factor (VEGF) A37.
VEGF-A inhibition is therefore a prima-
ry target for the treatment of neovascular
AMD. Due to degradation of the anti-
VEGF product by intraocular enzymes or
escape to the circulation, these therapies
must be administered intravitreally, with
regular re-injections.

Ranibizumah

Ranibizumab (Lucentis®) is a recombi-
nant humanized antigen binding frag-
ment (Fab) of a murine monoclonal an-
tibody to VEGF-AS. This small molecule
has a reduced half-life outside the eye (t/2
of less than 1 day), allowing rapid system-
ic elimination.’ Ranibizumab neutralizes
all active forms of VEGF-A.

A series of clinical trials has provided
evidence for the efficacy and safety of
ranibizumab. In the two initial Phase
III studies, monthly injections of ranibi-
zumab for 24 months led to significant
improvements in visual acuity compared
with sham-treated or PDT-treated pa-
tients.!®!!  The MARINA study (Mini-
mally classic/occult trial of the Anti-
VEGF antibody Ranibizumab In the
treatment of Neovascular AMD) enrolled
716 patients with neovascular AMD, who
were randomized to receive 0.5 mg ra-
nibizumab, 0.3 mg ranibizumab or sham
injections. In 34% of patients receiving
0.5 mg ranibizumab, visual acuity im-
proved by 15 or more letters, compared
with 5% patients in the sham injection
arm.!” Mean change in visual acuity from
baseline to month 12 was 7.2 letters in
the 0.5 mg group, while patients receiv-
ing sham injections lost 10.4 letters. After
2 years’ follow up, ranibizumab-treated
patients still maintained the initial gain
(+6.6 letters) while the sham group had
continued to lose visual acuity, reaching
a total loss of 14.9 letters.1°

Similarly, in the ANCHOR study (ANti-
VEGF antibody for the Treatment of
Predominantly Classic CHORoidal neo-
vascularization in AMD), which random-

ized 423 patients to 0.3 mg ranibizumab,
0.5 mg ranibizumab or PDT, ranibizum-
ab-treated patients showed greater im-
provements compared with verteporfin-
treated patients at month 12, with a mean
change in visual acuity of 11.3 letters in
the 0.5 mg ranibizumab group, and a
loss of 9.5 letters in patients who received
verteporfin therapy.!®!? Significant ben-
efits of ranibizumab therapy over PDT
were still evident at month 24, with vi-
sual acuity improved by 10.7 letters from
baseline in ranibizumab-treated patients,
compared with a mean decline of 9.8 let-
ters in PDT group.!?

Following these two studies, further clin-
ical studies of ranibizumab investigated
treatment algorithms with less frequent
injections. In a Phase IIIb, multicentre,
randomized, double-masked, sham
injection-controlled, 12-month study
(PIER), 184 patients were given three ini-
tial monthly injections, and then received
quarterly injections for the remainder of
the study . Using this dosing regime, pa-
tients receiving ranibizumab experienced
an initial visual acuity gain following the
three monthly injections. However, mean
visual acuity at month 12 was similar
to baseline levels. Sham treated patients
declined by 16.3 letters on the ETDRS
chart over the same period. In order to
directly compare the outcome of monthly
treatments with that of quarterly dosing,
another randomized, double-masked,
12-month study (EXCITE) was carried
out in 354 patients with wet AMD. Pa-
tients were randomized to receive quar-
terly 0.3 mg or 0.5 mg ranibizumab or
monthly 0.3 mg ranibizumab. For the
first three months, all patients in all
three treatment arms received monthly
injections. After 12 months, visual acu-
ity had increased by 8.3 letters within the
monthly 0.3 mg ranibizumab group com-
pared with 4.9 (0.3 mg) and 3.8 (0.5 mg)
letters with the quarterly regimens. For
the average patient, both quarterly regi-
mens were not sufficient to maintain
the maximal visual acuity gain result-
ing from the initial monthly treatment.
These findings demonstrate that, for the
average patient, quarterly dosing of ra-



nibizumab is insufficient to maintain the
peak visual acuity achieved with initial
monthly applications of ranibizumab.
Under the assumption that individual
patients with neovascular AMD may suf-
fer individual courses of disease progres-
sion, the SUSTAIN trial was designed
to test the outcome of an “as needed”
treatment algorithm. SUSTAIN was a 12
month study in which 513 patients were
given three monthly ranibizumab injec-
tions followed by additional treatment
based on a set of pre-defined retreatment
criteria (a visual acuity loss of more than
5 letters or an increase in central retinal
thickness of more than 100 pm). Initial
results from this study showed that the
initial monthly treatments resulted in a
5.8-letter visual acuity gain. However,
during the subsequent period with treat-
ments given only based on the observa-
tion of functional and/or morphologi-
cal damage, visual acuity could not be
maintained at this level, resulting in an
average visual acuity gain of 3.6 letters
at month 12. Even when more permis-
sive re-treatment criteria were used (re-
treatment upon observation of “any”
activity) in a case series comprising 131
eyes, the conceptual weakness of using
the observation of damage as trigger of
the next treatment became evident, i.e.
the visual acuity gain resulting from the
initial monthly treatment could not be
maintained over the following period us-
ing the “as needed” approach. In fact, evi-
dence is growing that visual acuity once
lost within treatment intervals therapy
may not be restored completely.

The overall safety and tolerability profile
of ranibizumab is favourable. In the AN-
CHORand MARINA studies, rates of seri-
ousocularadverse events werelowin both
studies. Despite less stringent exclusion
criteria than other clinical trials of anti-
VEGEF therapies (for example, unlike the
pivotal studies of pegaptanib, ANCHOR
and MARINA did not exclude patients
with severe cardiac disease or stroke),
the incidence of VEGF-related systemic
adverse events was low. This was cor-
roborated by SAILOR, a large 12-month
phase IIIb safety study of ranibizumab,
which included a randomized cohort and
an open-label cohort and enrolled a total
of 4300 patients with neovascular AMD.
Patients in Cohort 1 were randomized to
receive three monthly injections of either
0.3 or 0.5 mg ranibizumab, followed by
retreatment as needed (based on pre-de-
fined criteria), while patients in Cohort 2
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received one dose of 0.5 mg ranibizumab
and were retreated at the physician’s dis-
cretion. The number of vascular deaths
and deaths due to unknown cause did
not differ across cohorts or dose groups.
Although stroke rates were numerically
higher in patients treated with 0.5 mg
ranibizumab compared with 0.3 mg ra-
nibizumab in cohort 1 (0.7% versus 1.2%)
the difference was not statistically sig-
nificant. However, concerns about pos-
sible arterial thromboembolic adverse
events with anti-VEGF therapy raised by
this finding prompted a meta-analysis of
the MARINA, ANCHOR and phase IT ra-
nibizumab studies, which demonstrated
that ranibizumab may be associated with
an increased incidence of cerebrovascu-
lar accidents (p = 0.045; OR 3.24; 95% CI
0.96 -10.95). There was no apparent asso-
ciation between ranibizumab and myo-
cardial infarction (p = 0.193). Because of
these findings, clinicians should take ad-
ditional care when treating neovascular
AMD patients with a high risk of stroke
with ranibizumab.

Pegaptanib sodium

Pegaptanib sodium (Macugen®) is a ribo-
nucleic acid aptamer that competitively
blocks all isoforms of VEGF-A that are
165 or more amino acids in length.!* The
highest level evidence for the efficacy and
safety of pegaptanib comes from two con-
currently-run prospective, randomized,
multicenter, double-masked, sham-con-
trolled pivotal studies, the VEGF Inhibi-
tion Study In Ocular Neovascularisation
(VISION) trials. In these studies, visual
acuity was maintained by pegaptanib
treatment compared with patients receiv-
ing usual care, and the incidence of pro-
gression to legal blindness was reduced
for patients continuing pegaptanib ther-
apy for 2 years compared with those who
were randomized to discontinue therapy
after one year. The proportion of patients
who received 2 years’ pegaptanib therapy
who lost more than 15 letters on the ET-
DRS chart from baseline during the sec-
ond year of the studies was half (7%) that
of patients who discontinued pegaptanib
after one year and half that of those who
had received usual care throughout the
2-year study duration (14% for each).
The safety profile of pegaptanib was
good, with no evidence of increased
systemic adverse events associated with
VEGF inhibition or of serious non in-
jection procedure-related ocular adverse
events. This favourable safety and toler-

ability profile was sustained for up to 3
yearst4.

These therapeutic benefits provided by
pegaptanib compare favorable to those
achieved with photodynamic therapy
(PDT), with a significant number of pa-
tients with stabilized disease, but a low
incidence of improvements in visual acu-

ity.

Bevacizumah

Bevacizumab is not approved for the
treatment of AMD anywhere in the
world. It has been used off-label because,
like ranibizumab, bevacizumab (Avas-
tin®) inhibits VEGF-A. However, unlike
ranibizumab, bevacizumab is a full-
length antibody!; it therefore has a larger
molecular weight than ranibizumab (149
kD versus 48 kD).!® In comparison to ra-
nibizumab, bevacizumab has a relatively
low binding affinity for VEGF-AY. Beva-
cizumab was developed for the treatment
of angiogenesis in tumours and was de-
signed for intravenous administration!”.
The Fc portion of the IgG antibody that
isbevacizumab ensures a maximal serum
half-life of about 20 days.

Numerous uncontrolled prospective
studies have suggested beneficial effects
of bevacizumab in neovascular AMD pa-
tients, but of these only a limited num-
ber had study durations of more than 6
months, and sample sizes were always
low!8. In the only published study of be-
vacizumab in neovascular AMD with a
duration of more than 6 months, mean
visual acuity improved significantly,
from 45.7 letters at baseline to 54.3 letters
at 24 months (p = 0.001). At month 24, 47
eyes (92.2%) had lost fewer than 15 let-
ters. These findings are similar to those
seen with ranibizumab in large clinical
studies, but this study was not random-
ized or controlled, and so must be con-
firmed by larger well-designed trials.
Only a few randomized controlled trials
comparing bevacizumab to other thera-
pies for neovascular AMD have been
published to date. These have been short
in duration (6 months or less), and have
enrolled small numbers of patients, and
so are considered low-ranking evidence
for the clinical efficacy of bevacizumab.
Findings from these randomized studies
have suggested benefits of bevacizumab
over PDT and PDT/triamcinolone com-
bination therapy, and have shown similar
efficacy to ranibizumab. However, larger
studies with longer duration are required
to determine whether initial improve-
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ments in patients with neovascular AMD treated with
bevacizumab over the short-term can equal those seen
with ranibizumab in long-term large scale clinical tri-
als. A number of longer-term head-to-head studies are
currently ongoing that will certainly shed light on the
efficacy of bevacizumab and ranibizumab. Yet, these
trials appear underpowered to reveal differences in the
two compounds’ safety profiles.

Most currently-available information on the safety of
bevacizumab for neovascular AMD is summarized by
two publications: a retrospective study of published
data and an internet-based adverse event reporting sur-
vey!'®20, Although reported rates of ocular and systemic
adverse events were low, it is likely that side effects were
under-reported in both studies. In the internet survey,
reporting of adverse events was voluntary, so patients
may have failed to report adverse events due to time
constraints, lack of internet access, concern over med-
ico-legal liability or human tendency not to publicly ac-
knowledge adverse events in clinical practice. The retro-
spective review was based on previously published data,
and many of these publications did not provide complete
reporting of side effects. In addition, the majority of
these studies had durations of 3 months or less. Further
studies are required to determine the safety profile of
intravitreously-injected bevacizumab, especially in light
of the increased risk of serious thromboembolic adverse
events with intravenous administration seen in cancer
patients.?!

Photodynamic therapy

Verteporfin (Visudyne®) is a light-activated compound
which is administered intravenously and is physically
activated using a laser beam directed at the lesion. In
contrast to photocoagulation therapy, there is a reduced
risk of damage to surrounding healthy tissue. The laser
is used to induce a photochemical oxidation of the vas-
cular endothelium without a thermal component.

The pivotal phase III studies of verteporfin were the
Treatment of Age-related macular degeneration with
Photodynamic therapy (TAP) study?>?* and Verte-
porfin in photodynamic Therapy (VIP) trial?425, both
24 months in duration. The TAP study enrolled patients
with minimally or predominantly classic subfoveal
choroidal neovascularization, and demonstrated sig-
nificant benefits for verteporfin over sham treatment
in terms of visual acuity, contrast sensitivity and pro-
gression of choroidal neovascularization (CNV) and
leakage?®. After 24 months, 53% of verteporfin-treated
patients had lost less than 15 letters on the Early Treat-
ment Diabetic Retinopathy Study (ETDRS) chart, com-
pared with 38% of patients in the sham treatment arm?3.
The benefit was particularly pronounced in patients
with predominantly classic subfoveal lesions. The VIP
trial enrolled patients with subfoveal lesions with occult
components and without classic CNV2, Significant ad-
vantages of verteporfin over placebo were observed, of
a similar magnitude to the TAP study (46% patients lost
less than 15 letters, compared with 33% of controls). Pa-
tients with smaller lesions (< 4 MPS disc areas) or lower
visual acuity derived most benefit?’.
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A pooled analysis of the TAP and VIP
studies demonstrated the long-term safe-
ty of verteporfin in patients with neovas-
cular AMD. Systemic adverse events with
increased incidence after verteporfin
treatment compared with placebo includ-
ed injection site reactions, back pain and
photosensitivity, and were mostly tran-
sient and mild or moderate in nature?”.
Based on high-level evidence from the
TAP and VIP studies and supporting
randomized clinical trials, photody-
namic therapy (PDT) with verteporfin
can delay or prevent the progression of
disease in patients with classic CNV, and
for those with occult CNV with a lesion
size of less than 4 MPS disc sizes. How-
ever, improvements in vision are rare and
should not be expected.

Anti-VEGF and PDT combination therapy
Anti-VEGF therapies and PDT may be
complementary, since anti-VEGF thera-
py targets leakage and new vessel growth,
while PDT affects the lesion, inducing
thrombosis and atrophy. In addition, it
has been suggested that PDT might in-
crease expression of VEGF, and so PDT
treatment in conjunction with an anti-
VEGF therapy might conceivably im-
prove outcomes, resulting in longer-term
benefits and reduced need for retreat-
ments.

Best evidence for the efficacy and safety
of combination therapy comes from early
studies of ranibizumab. The FOCUS and
PROTECT studies provided evidence
that combination therapy is well-tolerat-
ed and not associated with severe vision
loss or severe ocular inflammation 2829,
The SUMMIT programme of multi-
centre randomized clinical trials assess-
ing PDT and ranibizumab combination
therapy is currently underway with re-
sults being only available for one of three
trials comprising this programme: In
MONT-BLANC a ranibizumab mono-
therapy was compared to a combination
of PDT (standard fluence) and ranibi-
zumab in 255 patients over 1 year. In the
monotherapy arm patients were injected
3 times at monthly intervals followed by
monthly visits with treatment upon reti-
nal thickening (>/= 100um) or function-
al loss (>5 letters). The initiation phase
of the combination treatment consisted
of 3 monthly injections with a PDT ap-
plied with the first injection followed by
the second phase using fluorescein an-
giography, OCT (>/= 100pm increase in
thickness) and functional parameters (>5
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letters loss) to decide for re-treatment.
The combination treatment was safe and
well tolerated and the functional out-
come was comparable to ranibizumab
monotherapy. However, over the period
of one year combination therapy did not
result in a saving of ranibizumab injec-
tions or in more patients with treatment-
free intervals of 3 month or more (June
14th; SOE, Amsterdam).

Still, there is limited data available on
the efficacy and safety of anti-VEGF and
PDT combination therapy. Results from
DENALI and MONT-BLANC - two on-
going multicentre randomized controlled
trials from the SUMMIT programme —
are awaited before combination therapy
can be recommended for the treatment of
neovascular AMD.

Corticosteroids

Triamcinolone (Kenalog®) is a corticos-
teroid commonly used alone or in combi-
nation with PDT as an off-label treatment
for neovascular AMD. Intravitreous in-
jection of triamcinolone reduces inflam-
mation and may also have anti-angiogen-
ic effects.

The benefits of triamcinolone monother-
apy appear to be transient and limited,
with clinical trials detecting no differ-
ences between triamcinolone-treated and
placebo-treated patients with regards to
severe visual loss3® or best corrected vi-
sual acuity at study endpoint’. Mono-
therapy with triamcinolone was associ-
ated with an increased risk of elevated
intraocular pressure and progression of
cataract®®3l. Combination therapy with
triamcinolone and verteporfin has yield-
ed more promising results®?. Early, small,
non-controlled studies indicated that ad-
dition of triamcinolone to verteporfin
therapy can improve outcomes and re-
duce the frequency of retreatment. Fol-
lowing these promising findings, a num-
ber of prospective, randomized clinical
studies were performed, but these have
provided conflicting results on the ben-
efits of triamcinolone in addition to PDT,
with some showing no visual benefits
or reduction in fluorescein leakage, and
some reporting improvements in visual
acuity. Nevertheless, these studies did
consistently report a reduced retreatment
frequency with combination therapy.
Combination therapy had a similar safety
profile as monotherapy with triamcino-
lone with an increased risk of elevated
intraocular pressure and progression of
cataract.

Laser photocoagulation

Thermal laser surgery for neovascular
AMD hasbeen available since the 1980s33
3. Ablation of the vascular membrane
prevents any further leakage or growth
of the lesion, slowing the progression of
the disease. However, an unavoidable
side effect of laser surgery is irreversible
collateral damage to, and scarring of, ad-
jacent areas of the retina, which can lead
to vision loss.

Evidence for the efficacy of laser surgery
comes from a series of randomized con-
trolled trials carried out by the Macular
Photocoagulation Study Group*-%¥, in
patients with extrafoveal, subfoveal and
juxtafoveal lesions.

Argon laser photocoagulation of extra-
foveal lesions was shown to be beneficial
in delaying loss of visual acuity for up to
5 years in a randomized clinical study
totalling 236 patients with neovascular
AMD. After 5 years, untreated eyes had
lost a mean of 7.1 lines of visual acuity,
while laser-treated eyes had lost 5.2 lines.
However, recurrent neovascularization
was observed in 54% of laser-treated
eyes by the end of the 5-year follow-up
period.

Some benefits of krypton laser treatment
of subfoveal lesions were observed in
two randomized clinical trials of up to 4
years duration, both in patients with and
without prior laser treatment, although
patients with poorer acuity and smaller
lesions appeared to derive the most ben-
efit. In patients with juxtafoveal lesions,
benefits of krypton laser therapy were
marred by high rates of persistent neo-
vascularization during the first 6 weeks
after treatment. The 5-year rate of recur-
rence was estimated to be 78%.

Submacular surgery

Submacular surgery has been investi-
gated as a possible method of preventing
further vision loss in patients with neo-
vascular AMD. However, in a random-
ized trial comparing patients who un-
derwent surgery with those who received
no treatment, surgery did not improve or
stabilize visual acuity in more eyes than
the control group. Furthermore, the risk
of developing cataract and retinal de-
tachment increased after surgery.
Current evidence does not support the
use of the surgical approach for the
treatment of patients with neovascular
AMDH#.
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Recommendations for the management of
patients with exudative AMD

Diagnosis of exudative AMD

A visual acuity test (best corrected, with normal pupils,
under standardised conditions) and a clinical ocular
fundus examination (biomicroscopic examination of
the posterior pole of the eye in mydriasis) are the basis
for all therapeutic interventions. Fluorescein angiogra-
phy continues to be the “gold standard” for establish-
ing the diagnosis and is required before all initial treat-
ments, firstly for reasons of clear documentation of the
treatment indication and even more if the diagnosis is
unclear based on other measures. Photographic docu-
mentation is recommended for follow-up observation
purposes before starting and after finishing each treat-
ment series. In addition, OCT examination is consid-
ered an important adjunct, though by itself it is not a
sufficient examination for diagnosis.

For the diagnosis, the decisive factors are visual acuity
(best corrected visual acuity at least 0.05, no upper lim-
it), the CNV situation (subfoveal or non-subfoveal) and
the angiographic type (minimal or predominantly clas-
sic CNV or occult CNV). In occult CNV, there should be
evidence of actual disease progression (subretinal hae-
morrhage, proven loss of visual acuity or increased size
in the last three months). In addition, a differentiation
of associated characteristics of the lesion such as serous
detachment of the pigmented epithelium is necessary.
Future therapeutic strategies could possibly also include
other criteria, such as lesion size or foveal autofluores-
cence in decision making.

Therapy

Extrafoveal CNV

For classic CNV lacking occult components and outside
the avascular zone of the fovea, thermal laser coagula-
tion has previously been the only therapeutic option in-
vestigated in randomised clinical studies. Angiographic
CNV differentiation, further developed in recent years,
has, however, shown that there are frequently extrafo-
veal membranes with occult subfoveal components. In-
travitreal injection of a VEGF inhibitor can therefore be
a meaningful indication, which is also covered by the
Swiss authorisation of ranibizumab and pegaptanib for
the treatment of the exudative AMD.

Subfoveal CNV

The problems of comparing different studies have been
intensively discussed in the literature. Even considering
these methodological difficulties, there is widespread
agreement that of the medications licensed under phar-
maceutical law in Switzerland for the treatment of neo-
vascular AMD, ranibizumab is the first-line therapy for
the various investigated types of exudative AMD (pre-
dominantly classic CNV, minimally classic CN'V or oc-
cult CNV with proven disease progression ).

With regard to the functional stabilisation effects (ap-
prox. 95% in all types) and the possibility of an improve-
ment in visual acuity (approx. 70% in all types), ranibi-
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zumab provided results superior to other
licensed medications. These results were,
however, obtained in studies prescrib-
ing an application of ranibizumab every
month over a period of two years (24 in-
travitreal applications). About 40% of the
study patients needed further injections
in the third year. Thus, the patient (and
relatives) and the treating physician must
be aware that a long-lasting injection ther-
apy may be necessary, comprising (close
to) monthly follow ups. Where response
to ranibizumab therapy is deficient, the
use of PDT or intraocular therapy with
pegaptanib may represent an alternative.

Follow-up studies, treatment
frequency and intervals

Follow-up, treatment intervals, repeat
therapy, change of treatment

In the prescribing information for Lu-
centis®, administration at one month
intervals is recommended. On average
only this treatment frequency results in
sustained long-term visual acuity gain.
However, the longer term administra-
tion of monthly injections is usually not
possible. Therefore, a bi-phasic approach
may be used with an initial loading dose
of three intravitreal applications at four-
week intervals that is followed by treat-
ments based on the clinical findings.
Only in a small minority of patients will
these three injections suffice to achieve a
lasting stabilisation of visual acuity.
Phase 2, i.e. the maintenance phase with
Lucentis® must be dependent on the in-
dividual case. Visual acuity (under stan-
dardised conditions, best-corrected, with
normal pupils) and fundus findings (bio-
microscopic examination of the posterior
pole of the eye in mydriasis) should be
tested about every 4-6 weeks. In addition,
OCT examination can be a reasonable ad-
junct, though by itself it is not sufficient
as a follow-up examination in all cases.
These examinations are also very urgent-
ly required in the event of subjective dete-
rioration. Criteria for repeated treatment
are qualitative when ophthalmoscopically
defined (haemorrhage, increased exudate,
increased oedema, increased lesion size)
in consideration of the development of
visual acuity. If a deterioration in sight or
the presence of metamorphopsia cannot
be clearly explained by ophthalmoscopic
or OCT findings, a fluorescein angiog-
raphy must be carried out at least before
each treatment cycle. The documenta-
tion of the fundus findings with fundus
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photographs is recommended every 6
months. An OCT can, as is the interna-
tional norm in follow-up observation, be
of additional help in evaluating possible
disease progression. In addition, it must
be sufficiently explained to patients that
they must come in for an examination if
they notice a subjective deterioration.

End or discontinuation of therapy

The end of treatment because of cicatri-
sation of the CNV can, in line with the
above-described therapy principle, only
be accepted if, after the cessation of ther-
apy, there is no recurrence of the defined
criteria for further treatment and disease
progression (poorer visual acuity, new
haemorrhage in the macula, increase in
the macular oedema, progression or re-
activation of the exudative lesions in the
fluorescein angiogram). Discontinuation
of therapy normally occurs, despite the
absence of data on the necessary dura-
tion of therapy, if widespread subretinal
fibroses or RPE atrophies are visible or if
visual acuity falls irreversibly below 0.05.
Exceptionally, treatment can also be in-
dicated with visual acuity below 0.05 if
there is fresh submacular haemorrhage
and if, after resorption of the haemor-
rhage, visual acuity of more than 0.05
is expected. Discontinuation of therapy
should also be considered if a further loss
of visual acuity cannot be impeded (e.g.
loss of visual acuity despite monthly in-
jections) and a favourable effect on the
patient’s quality of life is not expected.

Treatment procedure

All injection therapies are generally ad-
ministered on an outpatient basis. There
may be a medical need for inpatient treat-
ment in individual cases. The intravitreal
injection is an intraocular surgical inter-
vention, for which the same conditions
must apply as in other intraocular inter-
ventions, e.g. in cataract operations or
vitrectomies. There is still no evidence-
based data for pre-operative prophylaxis
with topical antibiotics demanded by
someauthorsand in the prescribing infor-
mation for Lucentis®, so that such a pro-
cedure is at the discretion of the surgeon.
It is worth noting here that prophylaxis of
this kind for Macugen® is not mentioned
in the prescribing information.

Quality requirements in the implementation
of anti-VEGF therapy

Intravitreal medicinal therapy for AMD
is a new, cost-intensive therapy for which

effective quality assurance should be car-
ried out. The most important of the re-
quirements suggested by the SVRS for
initial, process and structural quality can
be set down as follows:

Initial quality: conditions for the surgeon

e Completed further specialist doctor
training for Ophthalmic surgery (FMH
intrinsic value 10)

e Independent evaluation of at least 200
fluorescein angiograms (for the differ-
ential diagnosis of pathological changes
of age-related macular degeneration (or
of pathological myopia) or 500 fluores-
cein angiograms in various diseases.

Structural quality

e The treating ophthalmologist/centre
should provide an SOP for indication,
treatment and follow-up procedures of
patients with exudative ARMD.

For the administration of the intravit-
real injection (Tarmed 08.3350), the op-
erating theatre must fulfil the require-
ments of an OP L.

24/7 emergency service has to be pro-
vided for patients with post-injection
problems (e.g. endophthalmitis, corneal
abrasion). This should include capabil-
ity to perform intravitreal antibiotic
therapy, and co-operation with a centre
that can perform vitrectomies for en-
dophthalmitis.

The treating ophthalmologist/centre
deciding on injections should have ac-
cess to photography, angiography and
reasonable resolution OCT.

The treating ophthalmologist/centre
should provide evidence of the capac-
ity to follow up all treated patients at
monthly intervals as well as of > 6 re-
injections per patient per year.

Documentation

The decision criteria for therapy and
findings before each injection are to be
documented for quality assurance by the
surgeon/centre. The ongoing patient in-
formation is also to be documented.

Results quality

It is important to check the ophthalmo-
logical documentation with respect to the
appropriate diagnosis on initial and fur-
ther treatment, to verify the quality of the
fluorescein angiograms, to set the time
intervals for repeat treatment in line with
the current state of scientific knowledge,
and to institute adequate measures in the
event of deficiencies.



Results quality should be checked by
means of a registry in line with FOPH
regulations. The treating ophthalmolo-
gist/centre must collect data on treatment
frequency and visual outcome for each
treated patient.
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Therapy and Notes/Recommendations

Anti-VEGF therapies

Ranibizumab
First-line therapy for neovascular AMD. Monthly injections
ideal; if PRN dosing is used, monthly monitoring is essential.

Pegaptanib

An option for treatment of neovascular AMD when rani-
bizumab is not an option. Magnitude of response likely to be
less than ranibizumab.

Bevacizumab (off-label)
Not recommended due to insufficient clinical evidence and
off-label status.

Photodynamic therapy

Verteporfin

An option for treatment of patients with predominantly
classic or occult with no classic subfoveal CNV. Magnitude of
response likely to be less than ranibizumab.

Corticosteroids

Triamcinolone (off-label)

Not recommended due to poor efficacy in clinical studies
and off-label status. Increased risk of elevated intraocular
pressure and progression of cataract.

Non-pharmacological techniques

Photocoagulation

An option for the treatment of lesions outside the avascular
zone of the fovea. Magnitude of response not likely to reach
that of verteporfin or anti-VEGF therapies.

Submacular surgery
Not recommended due to insufficient clinical evidence and
poor efficacy in clinical studies.

lonising radiation
Not recommended due to insufficient clinical evidence and
poor efficacy in clinical studies.

Combination therapy

Anti-VEGF / verteporfin

Not currently recommended due to insufficient clinical
evidence. May be indicated in combination with ranibizumab
when need for reduced number of treatments outweighs the
potential for reduced efficacy.

Verteporfin / triamcinolone (off-label) &
Not recommended due to off-label status. Benefits not m
likely to be as great as those with anti-VEGF or anti-VEGF /
verteporfin therapy.
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