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Purpose: The treatment of diabetic macular edema (DME) has evolved rapidly in the past decade, highlighting the need to address the
challenges of routine clinical practice decision-making through expert consensus agreements.

Methods: After a literature review and discussion of real-world experience on DME management, a group of ten retina specialists
agreed on a consensus of recommendations for the most appropriate management of DME patients using vascular endothelial growth
factor inhibitors (anti-VEGF) in Spain.

Results: The panel recommended early treatment initiation in DME patients with worse baseline visual acuity (VA) to maintain or
improve outcome. For patients with good VA, an observation strategy was recommended, considering the presence of diabetic
retinopathy, optical coherence tomography biomarkers, and impact on patient’s quality of life. Based on the available evidence and
clinical experience, the panel recommended the use of anti-VEGF intensive loading doses with the objective of achieving anatomic
and visual responses as soon as possible, followed by a Treat & Extend (T&E) strategy to maintain VA improvement. Aflibercept was
recommended for patients with a baseline decimal VA <0.5, followed by a T&E strategy, including the possibility to extend frequency
of injections up to 16 weeks.

Conclusion: An expert panel proposes a consensus for the management of DME in Spain. Early treatment initiation with anti-VEGF
in DME patients is recommended to maintain or improve VA; aflibercept is recommended for patients with a poor baseline VA.
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Introduction

Diabetes mellitus (DM) is a chronic disease with a high global prevalence.' It has been estimated that in 2021, there were
61 million people with DM in Europe. In Spain, the prevalence of DM in subjects aged 20 to 74 years was reported to be
5.1 million in 2021, which accounts for 10.3% of the total population.' Diabetic retinopathy (DR) is one of the major
complications of DM, often leading to visual loss.” Diabetic macular edema (DME), characterized by exudative fluid
accumulation in the macula, is the most common complication of DR. It is a serious healthcare issue among patients with
DM considering the increase in life expectancy.” In the European context, the prevalence of DR and DME is estimated to be
25.7% and 3.5% of DM patients, respectively.® Additionally, 20.0% of patients with DM type 1 and 25.0% of patients with DM
type 2 are expected to develop DME during their life.* In Spain, the prevalence of DME in DM patients ranges between 1.4% and
7.9% according to observational studies performed in different regions across the country.™
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Although the pathogenesis of DR and DME is complex, with multiple disease pathways, the overexpression of vascular
endothelial growth factor (VEGF) plays a key role, making intravitreal VEGF inhibitors (anti-VEGF) a cornerstone for the
management of these diseases.*’ Different clinical practice guidelines have been developed to address the management of
DME and most place anti-VEGF drugs as the standard of care.®* However, the management of these patients must be
adapted to the conditions of clinical practice in each country or context. Consensus documents seek to describe the best
management scheme in these different settings.'®'? Additionally, there is an increase in available evidence on the
management of DME, on the effectiveness of the available treatment options, and protocols focusing on anti-VEGF use
are constantly evolving. All these facts must also be considered in the development of these country level consensus.'>'*

In this regard, establishing an expert consensus on recommendations to optimize DME management in Spain is
imperative. This will support in providing better quality of care for patients and aid the rational use of the available
resources for the healthcare system, in alignment with the current clinical practice landscape in Spain.

Method

An expert panel of ten Spanish retina specialists formed a Working Group which seeked to analyze the available evidence on the
treatment of DME with anti-VEGF and develop a consensus recommendation focusing on the management of this retinal disease,
adapted to clinical practice patterns in Spain. The members of the Working group were retina experts with extensive experience in
the management of DME patients, being considered as reference in diabetic retinopathy units or specialized care at national level.
Because of the method employed to reach a consensus (Focus Group), a group of 8—12 experts was the most appropriate option.

The main topics addressed by the Working Group were related to the clinical management of DME patients with
antiangiogenic therapies, including: i) evidence supporting anti-VEGF therapy, ii) treatment initiation, iii) loading dose
and iv) long-term treatment strategies.

The literature review collected information related to: i) DME physiopathology; ii) efficacy of anti-VEGF in DME;
iii) effectiveness of anti-VEGF in DME; iv) effectiveness of anti-VEGF in DME patients and their quality of life; and v)
Clinical Practice Guidelines (CPG) for DME treatment. The literature search was performed in different sources,
including Spanish references, to avoid potential language bias. First, a search in PubMed for all articles published
from 2010 to September 2020 was performed using the search terms: “Diabetic macular edema” AND
“Physiopathology” OR “Treatment” OR “Anti-VEGF” OR “Health-related quality of life” OR “Management” OR
“Outcomes”. Relevant cited references in selected articles were also reviewed. Later, a search in evidence-based
secondary databases (Cochrane Database) was also conducted to identify relevant CPG. The retrieved information was
summarized in a draft document that was shared for discussion among the Working Group members.

The Working Group conducted an individual evidence review (September 2020), followed by an ad hoc meeting
(October 16th, 2020) to discuss a draft document.

Based on the discussions and/or comments provided during the Working Group meeting, together with complemen-
tary evidence review, a consensus document draft was developed, which had to be reviewed and agreed upon by all
members of the Working Group. The final document was validated by all the experts. Herein, we present a summary of
the relevant evidence on DME and the proposed management approach for anti-VEGF therapy in DME.

Ethics committee approval is not required for this type of consensus document.

Results
Summary of Relevant Evidence on the Role of VEGF in DME Physiopathology and
in Antiangiogenic Therapy

The metabolic changes brought about by DM in the retina promote inflammation, vascular permeability, and angiogenesis.*’
Hyperglycemia leads to oxidative stress and retinal tissular damage, with an activation of cytokines and consequently,
inflammation. Furthermore, the levels of the signaling protein related to angiogenesis, VEGF-A, and placental growth factor
(PIGF), another member of VEGF family, are increased in DME patients. VEGF-A and PIGF activate VEGF receptors
(VEGFR-1 and VEGFR-2) and play a crucial role in vascular permeability, inflammation, and angiogenesis. Thus, inhibition
of VEGF is one of the pathways that can lead to improvement of DME.">"”
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Currently, there are three anti-VEGF drugs available for use in DME patients in Spain (bevacizumab, ranibizumab,
and aflibercept).'® Brolucizumab has just been approved for this indication but is still not employed routinely in clinical
practice. The first trial that compared the efficacy and safety of the different anti-VEGF drugs (protocol T), showed that
all three (aflibercept, ranibizumab, and bevacizumab) presented similar efficacy in improving vision when initial visual
acuity (VA) loss was mild. However, when VA loss was moderate or severe, aflibercept resulted in a higher improvement
of vision compared to the other anti-VEGF drugs."”

The RESPOND?® and BOLT?' studies also reported that ranibizumab and bevacizumab led to VA improvement. The
evidence provided by the VIVID and VISTA studies* * indicate that the use of aflibercept, the only anti-VEGF that acts
by blocking both VEGF and PIGF,* resulted in a gain of around two vision lines during the first year of treatment compared
to laser treatment; continued treatment with aflibercept could maintain visual improvement for up to 5 years.?

The evidence available in the real-world setting supports the good results shown by anti-VEGF clinical trials, leading
to anti-VEGF?’ being considered the reference drugs for the management of DME.***3°

The results of Protocol T'” and the real world data provided by the “Fight Retinal Blindness” Registry of Australia,*' show
that DME patients with a baseline VA <69 letters treated with aflibercept achieve a higher improvement in VA compared to those
treated with ranibizumab during the first year of treatment.”® In addition, the APOLLON study,”’ a prospective, observational
cohort study conducted in France, showed equivalent improvements in functional and anatomic outcomes in both treatment-
naive and previously treated patients with DME, who were treated with aflibercept, as per the results provided by the VIVID
trial.* These results collected in a real-world setting were also confirmed in other countries,?” in terms of VA gains.

The evidence currently available supports the recommendation for early treatment in DME patients. Data provided by the
VIVID and VISTA studies show that aflibercept used as an early and intensive DME treatment achieved VA gains that were
maintained during the first 3 years, including the possibility to reduce the number of yearly injections administered.”> >* The
results of the ENDURANCE study confirmed this benefit up to 5 years from treatment initiation.*®

Anti-VEGF treatment also improves patients’ quality of life. Patients report a higher limitation in their daily activities
with DME progression.*® According to the AQUA study’® which assessed self-perceived quality of life, the visual
improvements led to an improvement of 6.1 points in the overall score 52 weeks after treatment initiation with aflibercept
according to the National Eye Institute Visual Function Questionnaire (NEI VFQ-25). These improvements were higher
in near-vision activities (+11.4 score).**

In addition to the benefits shown in DME, anti-VEGF therapies have also demonstrated relevant benefits in terms of
improvement and regression of disease severity in DR. This was evaluated in a subgroup analysis of the VIVID, VISTA,
and Protocol T studies'®?** for aflibercept, as well as in the long-term results of the RISE and RIDE studies for
ranibizumab.?> Moreover, aflibercept also showed efficacy in eyes with non-proliferative DR (NPDR) and proliferative
DR (PDR) according to the results from CLARITY,*® PANORAMA?” and RECOVERY"® studies.

Anti-VEGF Treatment Initiation for Central DME Patients
Although the early initiation with antiangiogenic therapy is key to achieve the expected outcomes in DME patients,
treatment initiation should take into account different factors such as DM evolution and patient characteristics.”

In accordance with other previous consensus documents,* the decision to initiate treatment should be based on the patient’s
need, the severity of the disease (functional and anatomical criteria), and the visual impairment, as the main decision-making
factors. However, it is also important to consider other relevant factors such as the patient’s cardiovascular or cerebrovascular
risk.***° Anti-VEGF therapy has been linked to a potential risk for systemic adverse events, especially in those patients who have
suffered a cardiovascular or cerebrovascular event in the six months prior to drug administration.*®*" In this regard, it is important
to balance risk and benefit in these patients before anti-VEGF drug administration.

Consensus Recommendations
¢ The treatment initiation with anti-VEGF, irrespective of the patient and number of affected eyes, needs evaluation
and consideration of the following factors:
- Functional criteria: degree of visual impairment, both objective VA and subjectively reported by the patient.
- Anatomical criteria: central retinal thickness/volume, together with a qualitative evaluation of the edema,
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including serous retinal detachment, cyst size, and number and location and edema extension, as well as other
relevant biomarkers such as integrity of the ellipsoid zone (EZ), disorganization of retinal inner layers (DRIL)
associated with significantly lower final VA, serous macular detachment, or hyper-reflective spots, among
others.'”

- Cardiovascular or cerebrovascular disease history in the 6 months prior to the anti-VEGF administration.

- DM metabolic control.

Consensus Recommendations
e An analysis of the balance between benefits and risks of anti-VEGF therapy is required in patients with a high
cardiovascular risk. The benefit may prevail over the risk, except in case of patients who have presented
a cardiovascular or cerebrovascular event in the 6 months prior to treatment initiation.

4243 outcomes should be measured in terms of functional and anatomic benefits.

In agreement with other DME consensus,
There is some evidence suggesting that baseline VA could be a relevant criterion having a significant impact on treatment
results. According to the data provided by the Protocol V,** VA could remain stable for more than 2 years in eyes with
central involved DME and good vision. In these patients, the choice of starting treatment is based on the clinical criteria,
as suggested by Bandello et al, an Italian consensus that recommended anti-VEGF therapy initiation even if decimal VA
was >0.8, if patients met biomicroscopic, optical coherence tomography (OCT) and retinal fluorescein angiography
findings.*® In case of patients with VA lower than 0.7, anti-VEGF therapy initiation could provide visual improvement,*
and an early treatment initiation with anti-VEGF is especially relevant, as recommended by DME consensus from Italy
and UK.*** In those patients with borderline VA (0.6-0.7) and mild NPDR, European GPC (EURETINA) suggested
that subthreshold laser treatment or observation might be an alternative to anti-VEGF.®

According to the available evidence and expert consensus, aflibercept should be the treatment of choice for patients

with a baseline VA <0.5."°

Consensus Recommendations (Figure 1)

e Treatment initiation with anti-VEGF in all patients showing a baseline VA <0.7: in patients with a baseline VA <0.5,
the recommended option for treatment initiation would be aflibercept.

e Consider additional factors, such as DR presence and severity, for treatment initiation decision-making in patients
with a baseline VA between 0.7-1:

e - Immediate anti-VEGF treatment initiation in patients with contralateral eye affectation, especially in case of

very aggressive PDR and/or severe macular edema.
e - In patients with DME in their single functional eye, immediate treatment initiation is recommended in:

i presence of PDR (panretinal photocoagulation together with co-adjuvant anti-VEGF therapy)

ii presence of severe NPDR.

- For patients with bilateral affectation, treatment initiation may not be immediately required if there is an option
to improve the edema by improving metabolic control. In general, treatment decision-making would follow the
same recommendations as in the case of patients with a single functional eye.

e It is always recommended to conduct an assessment by OCT and biomarkers*® to decide the need for early
treatment initiation.

e Although patients with good baseline VA would not require a standard early treatment initiation, the following
factors to assess edema location and impact on patient’s quality of life are decision-making factors to be
considered:

- In patients at a working age or with an active lifestyle (patients with high daily activity or family responsibilities),
early treatment is recommended in order to avoid negative impact on quality of life.
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- Adherent patients are also potential candidates for early treatment.
- In patients with good vision and mild NPDR, subthreshold laser or observation may be considered.

e The choice of the target drug and treatment strategy should be made according to the characteristics and needs of

each patient since the selected treatment involves a certain frequency of intravitreal injections and regular
monitoring visits that can have a negative impact on the quality of life and/or lifestyle of the patient.
Treatment administration should follow accepted procedures to avoid the risk of endophthalmitis.*’*® These
include the use of topical antiseptic to irrigate the ocular surface and conjunctival sac prior to intravitreal injection
procedure in a clean room. The preferred antiseptic is povidone-iodine 5%, with chlorhexidine 0.1% aqueous
solution as an alternative in patients that report an allergy to iodine.

Anti-VEGF Loading Dose Management
One of the current debates on anti-VEGF treatment is about the number of injections that are required during the
loading phase before considering either a treatment switch if there is a limited response or an extension of the
interval between injections if there is an excellent response. An Italian DME consensus, Avitable et al,** and
a consensus from UK, Pearce et al,*’ recommended a loading phase of five monthly injections of anti-VEGF
treatment, following the VIVID and VISTA studies. However, other expert consensus from Italy, Bandello et al,*
and Spain, Udaondo et al,'® recommended that anti-VEGF treatment should be initiated as a monotherapy with at
least three consecutive monthly injections.

After the loading phase, an assessment of anatomic and visual response is mandatory. For patients with
suboptimal response, Pearce at al suggested continuation of anti-VEGF therapy with monthly injections and to
consider adding an additional treatment.** In case of non-responders, Bandello et al and Pearce et al proposed the

use of intravitreal corticosteroids>>**

10,43

and Udaondo et al recommended extending the loading phase to two more
monthly injections.

Assessment of severity stage of DR and VA
(decimal Snellen Lines); Cardiovascular risk
consideration*

l

VA< 0.7t VA0.7 -1
|
l |
! v )

Anti-VEGF Mild or moderate NPDR SEVEIEIOnVEIYiSEvere PDR

NPDR

Anti-VEGF/
SRRSO Jasey Anti-VEGF + PRP Anti-VEGF + PRP
observation (3-6

months)

*In case of patients with high or very high cardiovascular risk, the therapeutic approach should be agreed with the cardiology service.
T1fVA<0.5, the recommendedtreatment of choice is aflibercept.

Anti-VEGF: vascular endothelial growth factor inhibitor, DR: diabetic retinopathy, NPDR: non-proliferative diabetic retinopathy, PDR: proliferative
diabetic retinopathy, PRP: panretinal photocoagulation, VA: visual acuity.

Figure | Initiation of antiangiogenic treatment algorithm for DME patients according to diabetic retinopathy severity.
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Consensus Recommendations (Figure 2)
e Standard loading dose of at least three anti-VEGF intravitreal injections administered at four weekly intervals.

Ant

On the monitoring visit one month after the third injection, assess treatment response and depending on the visual
and anatomic outcomes, consider the use of two to three additional injections, initiation of the long-term strategy
(treat and extend strategy preferred), or treatment switch to more effective drugs, including non-anti-VEGF or
discontinuation.*’

i-VEGF Treatment Strategy

The most recent evidence available positions the treat and extend (T&E) strategy as the preferred option for the

management of DME patients with anti-VEGF drugs.’®>? Bandello et al consensus recommended a pro re nata (as

needed) anti-VEGF scheme in responders,”® whereas Avitable et al consensus proposed both a fixed bi-monthly anti-

VEGF regimen and a pro re nata scheme.*” In the UK, Pearce et al recommended a T&E strategy.*® The possibility of

extending the period between injections in the T&E strategy leads to a lower frequency of annual administrations with

similar outcomes compared to fixed therapies, with the added benefit of improvement in treatment adherence.’”

Consensus Recommendations

After the loading dose, a T&E regimen strategy is recommended, starting at 16 weeks from treatment initiation in
case of patients with excellent anatomic and visual response after loading phase completion, or at 24 weeks from
treatment initiation if additional monthly injections are needed after the loading phase because of partial response
(Figure 2).

T&E strategy should be maintained up to stability achievement, understood as the maintenance of the maximum
extension interval in a period of at least two consecutive treatment administrations, with evidence of stable
anatomical and functional results (eg, for aflibercept, maximum interval was defined as 16 weeks, according to
results of the VIOLET study)’ 3 (Figure 2).

Loading phase (at least 3 consecutive
injections every 4 weeks; clinical assessment
not mandatory between injections)

1)

‘ Follow-up visit 4 weeks after three ‘
consecutive injections |

[
) v v

* Vi

+ anatomic response (CRT reduction >10%)

Achievement of:
« partial anatomic response (CRT
OR reduction<10%) No response or worsening

Achievement of:

LSRRG S HEE), « partial visual response (VA gain <5 letters)

' ! v [ ! ,

Consider starting T&E if
excellent anatomic and

Consider confusion
factors (e.g. ERM, VMT)

Administration of 2-3 ‘
non-controlled systemic
factors or wrong

additional monthly doses ‘
diagnosis

patients or patients
showing relevant adverse
events

Low-responder patients

| Confirmed non-responder
visual response(")

MPr

} ! l

Consider T&E depending on new clinical
_ assessment('2) Treatment switch Treatment
(The treatment interval should be gradually extended (including non-anti-VEGF) discontinuation
according to VA, FE and OCT assessments)

oposedstart at 16 weeks if the patient showed full response, and 2 from 24 weeks in case of partial response.

CRT: central retina thickness, ERM: epiretinal membrane, FE: fundus examination, OCT: optical coherence tomography, T&E:treat and extend
regime, VA: visual acuity, VMT: vitreomacular traction.

Figure

2 Antiangiogenic loading doses and treatment algorithm for central DME patients.
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In patients with stable VA, anatomic assessment
based on OCT

[

v v
Anatomic improvement (=10% improvement in CFT) Anatomic worsening
OR (210% increase in CST from the last value collected prior to
Anatomic stability (no relevant change in CFT) treatment interruption)

.

‘ Fluid presence? ‘

. .
NO | YES
| |
Extend follow-up Re-treatment Re-treatment
+ In patients being monitored every 4 weeks,
extend to 8 weeks. * Re-initiate anti-VEGF injections every 4 * Re-initiate anti-VEGF injections every 4
* In patients being monitored every 8 weeks, weeks, going on to T&E as soon as possible weeks, going on to T&E as soon as possible
extend to a maximum of 16 weeks. according to VA, FE and OCT parameters according to VA, FE and OCT parameters

Anti-VEGFs: vascular endothelial growth factor inhibitors, CFT: central foveal thickness, CST: central subfield thickness, FE: fundus examination,
OCT: optical coherence tomography, T&E:treat and extend, VA: visual acuity.

Figure 3 Follow-up of patients after successful treatment of DME.

¢ In patients in whom treatment can be stopped, regular monitoring visits should be continued for disease evolution
assessment. Re-treatment with anti-VEGF should be considered if there is anatomic worsening or fluid presence
(Figure 3).

e No differences are identified in the proposed strategy with regards to unilateral or bilateral eye affectation. If
bilateral treatment is required, the main recommendation is to act based on the requirements of the eye with the
worst vision.

Conclusion
Our retina specialists panel considered all available evidence in anti-VEGF and DME management and their perspectives
about reality of clinical practice in Spain. Although there are previous consensuses about anti-VEGF treatment in Spain
(ie, Udaondo et al'®), clinical practice criteria, especially the treatment strategy after the loading phase and management
of non-responders, remain undefined. The present consensus provides specific treatment algorithms and decision-making
criteria to be used as guidance for treatment initiation according to patient’s baseline situation, loading doses and
treatment strategy for maintenance, according to the routine clinical practice of DME in Spain. The panel recommended
early treatment initiation in DME patients with worse baseline VA to maintain or improve VA. In DME patients with
a better VA, an observation strategy was recommended with evaluation of the presence of DR, OCT biomarkers, and
patient quality of life, typically every 3—6 months or based on clinical criteria and disease evolution. Anti-VEGF loading
doses recommended were intensive with the objective of achieving anatomic and visual response as fast as possible,
followed by a treatment strategy of T&E with the purpose of maintaining improvement in VA for the longest time
possible. Aflibercept was considered the recommended option for patients with a baseline VA <0.5, followed by a T&E
strategy, including the possibility to extend injection frequency up to 16 weeks.

As a limitation of the present consensus, it must be mentioned that the discussion of anti-VEGF adverse events was
limited to cardiovascular events, excluding intraocular events, which could be considered similar among anti-VEGF
drugs. The current expert panel consensus is the first one to focus on DME and anti-VEGF in Spain and aims to provide
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practical guidance for the antiangiogenic treatment of DME patients according to the routine clinical practice at retina
units in Spain.

In conclusion, early treatment initiation with anti-VEGF in DME patients is recommended to maintain or improve
VA. An expectant management can be considered in selected patients with a better baseline VA whereas aflibercept is
recommended as anti-VEGF treatment in those patients with worse VA. After a loading phase with anti-VEGF, a T&E
strategy is recommended for DME patients.
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