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i DR’'DE DMO DISI ANTi-VEGF

= Direncli NV'lerin tedavisinde
= Vitreus hemorajilerinin tedavisinde

Ciddi NPDR ve PDR’nin tedavisinde
kullanimi

= Iris neovaskilerizasyonu ve neovaskiiler
glokom tedavisinde



DRCR-Net'te DRP progresyonu

JAMA Ophrthalmol. 2013 August ;: 131(8): 1033-1040. doi:10.1001/jamaophthalmol.2013 .4154.

Exploratory Analysis of Effect of Intravitreal Ranibizumab or
Triamcinolone on Worsening of Diabetic Retinopathy in a
Randomized Clinical Trial

Susan B. Bressler, MD', Haijing Qin, MS2, Michele Melia, ScM2, Neil M. Bressler, MD.", Roy
W. Beck, MD, PhD?2, Clement K. Chan, MD3, Sandeep Grover, MD4, and David G. Miller, MD5
for the Diabetic Retinopathy Clinical Research Network

TWilmer Eye Institute, Johns Hopkins University School of Medicine
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Kotulesme Kkriterleri:

1NPDR’den PDR’ye gidis

».Baslangicta PDR yokken siddet seviyesinde 2 veya> artis
s.Panretinal LASER uygulanmasi

aVitreus kanamasi

s.Vitrektomi uygulanmasi



DR’de KOTULESME
(3 yillik kumulatif olasilik)

Baslangicta PDR olmayaniarda
eSham + laser grubunda % 23
eRanibizumab + erken laser gr: % 18
eRanibizumab + gecg laser gr: % 7
eTriamsinolon + erken laser gr: % 37

Baslangicta PDR olanlarda

eSham + laser grubunda % 40
eRanibizumab + erken laser gr: % 21
eRanibizumab + gec laser gr: % 18
eTriamsinolon + gec laser gr: % 12



‘ Baslangicta PDR olmayan gozlerde

40%

35%

30%

20%

15%

10%

Cumulative probabilities

5%

25% -

= == Ranibizumab + Laser

Ranibizumab + Def

= Triamcinolone + Laser

aaaaaaaaaaaaaaaa

37% (95% C1:
26% - 52%)

23% (95% Cl:
17% - 32%)

18% (95% CI:
10% - 30%)

7% (95% Cl:
3% - 15%)

156



Baslangicta PDR olan gozlerde
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DRCR-Net
i Yeni Planlanan Calisma

= NCT01489189

= Prompt PRP vs Ranibizumab+Deferred
PRP for PDR



RISE/RIDE
DRP progresyonu

Arch Ophthalmol, 2012

ONLINE FIRST

CLINICAL SCIENCES

Long-term Effects of Ranibizumab on Diabetic
Retinopathy Severity and Progression

Michael S. Ip, MD; Amitha Domalpally, MD; J. Jill Hopkins, MD; Pamela Wong, MPH; Jason S. Ehrlich, MD, PhD

Objective: To evaluate effects of intravitreal ranibi-
zumab on diabetic retinopathy (DR) severity over time
in 2 phase 3 clinical trials (RIDE, NCT00473382; RISE,

NCT00473330) of ranibizumab for diabetic macular
edema.

Resulis: At 2 years, the percentage of participants with
DR progression (worsening by =2 or =3 steps) was sig-
nificantly reduced in ranibizumab-treated eyes compared
with sham-treated eyes, and DR regression (improving by
=2 or =3 steps) was significantly more likely. The cumu-
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i Klinik anlamli kétilesme

= RFF de NPDR’'den PDR’ye ilerleme
= PRP uygulanmasi

= Vitreus kanamasi gorulmesi

s PPV yapilmasi

= Rl gelisimi



24 ay sonunda median DR siddet
seviyesinde ilerleme
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Proportion of patients (%)

DMO'Ili Hastalarda DR Siddetinde Azalma
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Baseline Month 24

High-risk PDR (level 71A) Mild NPDR (level 35E)




Baslangic

Mild PDR (level 61B) Mild NPDR (level 35F)




Non-PDR olanlarda daha da
iyi! (£53E)
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AMERICAN ACADEMY
OF OPHTHALMOLOGY

Long-term Effects of Therapy with
Ranibizumab on Diabetic Retinopathy
Severity and Baseline Risk Factors for
Worsening Retinopathy

Michael S. Ip, MD,! Amitha Domalpally, MDD, Jennifer K. Sun, MD), MPH.,” Jason S. Ehrlich, MD, PhD’

Purpose: To assess the effects of intravitreal ranibizumab on diabetic retinopathy (DR) severity when
administered for up to 3 years, evaluate the effect of delayed initiation of ranibizumab therapy on DR severity, and
identify baseline patient characteristics associated with the development of proliferative DR (PDR).

Design: Exploratory analyses of phase lll, randomized, double-masked, sham-controlled multicenter clinical
trials.

Ophthalmology Volume 122, Issue 2, Pages 367-374 (February 2015)



i RISE-RIDE: 3.YIL

= 3. yllda sham === 0.5mg Ranibizumab
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DR TEDAVISI ICIN
‘_L RANIBIZUMAB FDA ONAYTI!

FDA News Release

FDA approves Lucentis to treat diabetic
retinopathy in patients with diabetic macular
edema

For Immediate February 6, 2015
Release

Release Espafiol

The U.S. Food and Drug Administration today expanded the approved use for
Lucentis (ranibizumab injection) 0.3 mg to treat diabetic retinopathy (DR) in patients
with diabetic macular edema (DME).



VIVID - VISTA calismalarinda DRP progresyonu

S OF UPHTHALMOLOGY

Intravitreal Aflibercept for Diabetic
Macular Edema

Jean-Francois Korobelnik, MD,"*7 Diana V. U{J MDD, T Ursula bLhm:dt Erfurth, MDD~ Dﬂud 5. Boyer, MD
Frank . Holz, MDD,/ jejjrm. S. Heier, MDD, Edu«ardu Midena, MDD, P-LIETK Eaiser, MD,’

Hivoko Terasaki, MD,'" Dennis M. Marcus, T'vID‘ ° Duan .Nguw_n MD,” Glenn J. Jaffe, MD

Jason S. Slakter, MD,"" Christian E:mﬂder MDD, ‘r’uh%f_n Soo, PhD,' Thumm Schmelter, PhD,' i
George . 'r"ﬂ‘ru_up{:lui{:ls MDD, PR, Neil btahf PhI>,"” Robert Vitti, MD," " Alyson J. Berliner, MD, PhDD,'°
Oliver Zeitzy, MDD, Carola Metzig, MID),'" David M. Broumn, MID'E

Purpose: A head-to-head comparison was performed between vascular endothelial growth factor blockade
and laser for treatment of diabetic macular edema (DME).

Design: Two similarly designed, double-masked, randomized, phase 3 trials, VISTAPYE and viIvIDPME.

Participants: We included 872 patients (eyes) with type 1 or 2 diabetes mellitus who presented with DME
with central involvement.

Laser, 4 haftada bir aflibercept, 8 haftada bir aflibercept
gruplarinin karsilastiriimasi

52 hafta sonunda 2 ve daha fazla step dizelme
294: % 33,8 - % 33,3

. 208: % 29,1-%27,7

. Laser: %14,3-% 7,5




Anti-VEGF’ler ile DMO’I(i Hastalarda
DR Siddetinde Azalma

RISE & RIDE: improvement at Year 2 VIVID & VISTA: improvement at Year 1
2. yilda ETDRS skorunda =2 veya =3 52. Haftada DRSS Skorunda =2
basamak iyilesme (%) basamak iyilesme
=3 basamak @ \) 0
.3 13,2k 14, 5%k

>2 basamakg} \) O J 0 )

37.2%%* 35, 9% 12.0 33.6' 28.71
Sham Ranibizumab Ranibizumab Laser Aflibercept  Aflibercept
0.3 mg 0.5 mg 204 208

Aflibercept ile >3 basamak iyilesen veya kétlilesen hasta
oranlari ile ilgili veri yoktur.

Ip MS et al. Arch Ophthalmol 2012;130:1145-52;
Korobelnik JF, et al. Ophthalmology 2014 epub ahead of print



Direncli NV'lerin tedavisinde
Anti-VEGF

= Pegaptanib (Macugen): 1 olgu 15 ay
Mendrinos E, et al. Rapid and persistent regression of severe new vessels on the disc

in proliferative diabetic retinopathy after a single intravitreal injection of pegaptanib.
Acta Ophthalmol. 2008

= Macugen diabetik retinopati calisma grubu:
= 13 PDR'li g6z

= 0, 6, 12hf ve gerektikce 6 enjeksiyona kadar
= GOzlerin 8'inde (%62) NV'de gerileme

= 3/8'Unde tedavinin kesilmesinden sonra ge¢c donemde
(5.ay) tekrar NV'de ilerleme

(Adamis et al. (MDRSG). Changes in retinal neovascularization after pegaptanib
(Macugen) therapy in diabetic individuals. Ophthalmology 2006)



PDR |i gozlerde PRP +
i Bevacizumab

= Iris veya retinal NV’ li 44 gozde-IVB
= TUmilnde FFA sizinti]
= %87: PRP(+)
= NV'de tam rezollsyon:
s RI: %82 NVE: %59, NVD: %73
« Hizli etki, dlstk doz (1.25mg)

Avery RL, Pearlman J, Pieramici DJ, et al. Intravitreal bevacizumab (Avastin) in the treatment of
proliferative diabetic retinopathy. Ophthalmology. 2006



PDR |i gozlerde PRP +
‘L Bevacizumab

Mirshahi et al (2008)
sProspektif, 40 hasta 80 go6z

«1,25mg IVB+ PRP ... sham + PRP
sNV tamamen dlizelen

=6. hafta......... %87,5 ............ %25

=16. hafta....... %70 . %65

Mirshahi A1, Roohipoor R, Lashay A et al. Bevacizumab-augmented retinal laser photocoagulation in proliferative
diabetic retinopathy: a randomized double-masked clinical trial. Eur J Ophthalmol 2008 Mar-Apr;18(2):263-9.



PDR-Direncli NV-IVB

= 11 gOz, 6 ay takip

= %73 tam regresyon

= 6. ayda %36 reklrrens

= Ort 2.9 ayda tekrar tedavi ihtiyaci
= Ort 1.9 enjeksiyon / 6 ay

= 3 ayda 1 enjek.

Schmidinger G, Maar N, BolzM et al. Repeated intravitreal bevacizumab treatment of persistent
new vessels in proliferative diabetic retinopathy after complete panretinal photocoagulation. Acta
Ophthalmol. 2011



i PDR-Direncli NV-IVB

=39 hastanin 43 gozti, direncli NV + DMO

=1,25 veya 2,5 mg bevacizumab

NV'de gerileme:
=« 6 ay sonunda

=% 61.4 tam, % 34.1 kismi, % 4.5 gerileme yok
= 2 yil sonunda

=% 39.5 tam, % 34.9 kismi, % 25.6 gerileme yok

sEtki gecici, direnc gelisiyor!

J. Fernando Arevalo, MD, FACS Intravitreal Bevacizumab as Anti-Vascular Endothelial Growth Factor in the
Management of Complications of Proliferative Diabetic Retinopathy MEHDI Ophthalmology Journal 2013.






PDR |i gozlerde PRP +
‘L Bevacizumab

= PDR’li 40 g0z, prospektif

= [\VB + PRP alanlarda:
=« SFK ve GK daha iyi
= Vitreus hemorajisi daha az (p = 0.023)

Cho WB:, Oh SB, Moon JW et al. Panretinal photocoagulation combined with intravitreal
bevacizumab in high-risk proliferative diabetic retinopathy Retina. 2009 Apr;29(4):516-22.



i Anti-VEGF + PRP: Sonug

= PRP’yi glclendirici, tamamlayici
= NV'larin daha hizli gerilemesi,
= Vit Hem riski|

= GOrsel sonuclarin daha iyi
= PRP’ye bagli makiila 6demi|



Vitreus hemorajisi & Anti-

i VEGF

= NV'ler geriler

= Yeni hemorajiyi Onler

= Mevcut hemoraji kendiliginden cekilir
= PRP tamamlanir

= Postop hemorajilerde!




GUTF: VITREUS HEM-AVASTIN
20 Olgu

Enjeksiyon oncesi hemoraji
derecesi ve oranlari

Grade 0: hemoraji yok

Grade 1: Retina detaylar secilebilecek lgrade1-2

derecede vitreus hemorajisi PRP tx mumkdin Ograde 2

Grade 2: Flue ama ana damarlar 30% W rade 2-3

secilebiliyor, perifer secilebiliyor Borade 3

ve perifer aydinlatilabilen alanlara PRP tx !

mumkin

Grade 3: Kirmizi refle var ama ana damarlar

secilmiyor ve tx mimkin degil

Grade 4: Kirmizi refle yok Giin Kantarc FA, Yolcu D, Ozdek S. Diabetik vitreus hemorajisinde IVB etkinligi. I
45. Ulusal Oftalmoloji Kongresi. Ekim 2011.




Vitreus hemora_jisi & Anti-
* VEGF-GUTF




Vitreus hemora_jisi & Anti-
i VEGF-GUTF

= Avastin oncesi Vit. hem suresi: 2,5 =0,7ay
= Enjeksiyon oncesi ort GK: 0,24 = 0,12

= Enj sonras! 1. ay ort. GK: 0,45 = 0,15

= 17 aylik takip sonrasi GK: 0,6 &= 0,21



Vitreus hemora_jisi & Anti-
i VEGF-GUTF

Ortalama takip suresi 17,3 &= 4,8 ay
6 olgu (%30): PPV gerekti.

*14 olgu (%70): Vitrektomi gerekmedi.
PRP (+) Hemoraji (-)



65y, tip 2 DM, GK: 0.7/2mps, USG: ERM(-) VM(-)

SOL: IVB sonrasi 20. gun GK: 0.2...0.4
(PRP tamamlandi)




Vitreus Hemorajisi-IVB
paide et al:

=PDR + VH: 2 olgu, 1,25 mg VH

=l. ayda 2 sira ve 5 sira gorme artis

=l. ve 3. ayda tekrar enjeksiyon
=NV gerilemis, VH cekilmis, PRP
yapllabilmis

Spaide RF, Fisher YL. Intravitreal bevacizumab (Avastin) treatment of proliferative diabetic
retinopathy complicated by vitreous hemorrhage. Retina 2006 Mar;26(3):275-8.



i PPV 6ncesi anti-VEGF

= NV'ler geriler
= NV’lerin retinaya tutunma sikiliklari|

s Vaskuler membranlar retinadan daha
kolay ayrilir.

= Intraoperatif kanama azalir.

= 2-5 gun once



PPV oncesi Anti-VEGF

ang ZH et al., PPV 6ncesi Bevacizumab, Meta-
analiz :

sDaha kisa cerrahi suresi
sDaha az endodiatermi

sDaha az perop kanama

sDaha seyrek erken tekrar kanama ( 1 ay )

slatrojenik yirtik sikhigi ayni

Zhang ZH et al., Vitrectomy with or without preoperative intravitreal bevacizumab for
proliferative diabetic retinopathy: a meta-analysis of randomized controlled trials. Am J
Ophthalmol. 2013 Jul;156(1):106-115.



PPV Oncesi Bevacizumab vs
Ranibizumab

Pakzad-Vaezi Ket al. :
=29 TRD veya VH'li PDR olgusu, prospektif, randomize
=1 hafta once IVB veya IVR

sToplam ameliyat suresi, Iatrojenik yirtik, TRD varlig,
perop kanama, endodiatermi kullanimi, silikon kullanimi

sGruplar arasinda fark yok

Pakzad-Vaezi K, Albiani DA, Kirker AW et al. A randomized study comparing the efficacy of
bevacizumab and ranibizumab as pre-treatment for pars plana vitrectomy in proliferative
diabetic retinopathy. Ophthalmic Surg Lasers Imaging Retina. 2014 Nov-Dec;45(6):521-4.



Preop Avastin (+) (4 gun dnce)




Preop Avastin (-)







i Cerrahi 6ncesi zamanlamal!

= Fibrovaskuler doku kontraksiyonu
= Traksiyonlar? .... RD?1 (11/215 g6z: %5)
= Ort 13 gunde

Wu L, et al. Twelve-month safety of intravitreal injections of bevacizumab
(Avastin). results of the Pan-American Collaborative Retina Study
Group (PACORES). Graefes Arch Clin Exp Ophthalmol 2008; 246. 81-7.

Arevalo JF, et al. Tractional retinal detachment following intravitreal
bevacizumab (Avastin) in patients with severe proliferative diabetic
retinopathy. Br J Ophthalmol 2008;92:213-6



Fibrovaskuler doku kontraksiyonu

Kurtulmusodilu MO, Ozdek S, ve ark. Ciddi proliferatif diabetik retinopati
olgularinda vitrektomi éncesi intravitreal bevacizumab enjeksiyonu. 41. Ulusal
oftalmoloji kongresi, Antalya, 200/.



PPV'nin sonunda anti-VEGF

i kullanimi

= PPV sonrasl rehemoraji: %75
= %4-38'inde reop gerekebilir.
= Rehemorajiyi azaltmak.




i GUTF: PDR - Vit. hem (72 g6z)

» 34’Une cerrahinin sonunda IVB
= 38'i kontrol grubu
= 1. gun gozlerin %44 hafif-orta hemoraji

= Hemoraji:
= %.8.8 IVB, %13.1 kontrol grubu (p>0.05)
= 1 er vaka PPV gerektirdi.

m  GOncd T, Ozdek S, Unlii M. The role of intraoperative bevacizumab for
prevention of postoperative vitreous hemorrhage in diabetic vitreous
hemorrhage. Eur J Ophthalmol. 2014.



i RI ve NVG tedavisinde anti-VEGF

= RI ve Acl NV:
= %15'i PRP ye ragmen gerilemez.

= IVB: 1-7 glinde tam cekilme!
= Laser’e yardimci!

Fernandez-Vigo J, et al. Diabetic iris neovascularization. Natural history
and treatment. Acta Ophthalmol Scand 1997



‘L RI ve NVG tedavisinde anti-VEGF




i NVG tedavisinde Avastin

=« Intravitreal, subkonjonktival,
intrakameral veya subtenon

= Preop bevacizumab
= Amac:
= Cerrahi kanamalari azaltmak,

= Glokom cerrahisinin basarisini arttirmak
= Kalicl tedavi degil!




SONUCLAR

Lleri NPDR ve PDR tedavisinde altin standart: PRP

Ileri NPDR ve PDR’li DMO'lii olgularda DR tedavisi icin aylik
0,3 mg. ranibizumab FDA onayi aldi.

PRP endikasyonu olan hastalarda, baslamadan veya ilk
seanstan hemen sonra intravitreal anti — VEGF faydall

Vitreus hemorajili secilmis hastalarda IV anti — VEGF PRP
yapilmasini, PPV ye gerek kalmamasini saglayabilir

Direncli NV, iris NV ve NV glokom cerrahisi oncesi faydal

PDR nedeniyle yapilacak PPV oncesinde intravitreal anti —
VEGF faydali



TESEKKURLER...




