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Gi&i thiéu

e VMDTD(DR): nguyén nhan hang dau
gay mu 10a c6 thé phong tranh

e Tylé mac BTD tang nhanh toan cau,

kéo theo ganh nang DR.

DR phan 4nh t6n thwong vi mach hé

thong.

Thoi diém can thiép t6i wu: trede khi

giam thj lwc.




. &) Diabetes around the world - 2024 y:),e Z)

Number of adults (20-79 years) with diabetes worldwide

852.5 Million 59.5 Million 72.4 Million 162.6 Million
0 45% o 142% o 10% O 92%
m 588.7 Million increase m 24.6 Million increase m 65.6 Million increase m 84.7 Million increase

Highlights

© 589 million adults (20-79 years) are living
with diabetes worldwide - 1in 9.

O The total number of adults with diabetes is
predicted to rise to 853 million by 2050 - 1in 8.

O 4in 5 adults with diabetes (81%) live in low
and middle-income countries.

*2000: 151 triéu -
> 2024: 588,7 triéu
*4?3% khéng duwoc
chan doan

(90% low and middle-
income

countries)

Viét Nam ~ 7,3% DM (30-
69 tudi); 20-35% DR.2

O Diabetes caused 3.4 million deaths in 2024
-1 every 6 seconds.

©  An estimated 43% of adults living with diabetes
(252 million people) are undiagnosed. Almost
90% live in low and middle-income countries.

O Diabetes was responsible for an estimated
USD 1.015 trillion in global health expenditure
in 2024. This represents a 338% increase over
the past 17 years.

© 635 million adults worldwide (1 in 8) have impaired
glucose tolerance and 488 million have impaired
fasting glucose (1 in 11) placing them at high risk
- of type 2 diabetes.

© 1in5 live births are affected by hyperglycaemia
in pregnancy.

A - ¥ /

Ta,
North America and Caribbean (NAC) South and Central America (SACA) South-East Asia (SEA) Western Pacific (WP)

68.1 Million m 51.5 Million m 184.5 Million m 253.8 Million
° 21% ° 45% ° 73% ° 18%
m 56.2 Million increase m 35.4 Million increase m 106.9 Million increase m 215.4 Million increase

=3

" . N . Visit diabetesatlas.org
The IDF Diabetes Atlas 11th edition has been produced 2 % ') Need more information?
thanks to unrestricted educational grants from Sa I'IOfI oV R - mMSD Contact atlas@idf.org




YEU TO NGUY CO

Thoi gian mac BTD

10- 15 nam ~ 90% DR;
Type |~ 40%, Type I~ 20%

,“| Bénh ly, tinh trang toan
than khac
Tang huyét ap
Bénh than
Réi loan lipid mau
Béo phi, hit thudc I3

Fundus Photographic Risk Factors for Progression of Diabetic Retinopathy: ETDRS Report Number 12. Ophthalmology, 1991. 98(5, Supple
King P, Peacock I, Donnelly R. The UK prospective diabetes study (UKPDS): clinical and therapeutic implications fort

1999;48(5):643-64 8. d0i:10.1046/j.1365-2125.1999.00092.X
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Thai ky

NOi tiét
Huyét dong

Ki€ém sodt dudng huyét

HbA1c gidm 1% - 35% bién
chirng mm nho; tang 1% >
18% VMDTD

not prevent but delays
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. Platelet stickiness-----~

Sinh bénh hoc

Basement membrane--._
thickening

Endothelial cell ~ ---
damage

R.B.C. changes

increased

\N¢/
Loss of pericytes

Hard exudate

[

Tang dwong huyét — Stress oxy hoa, AGEs, /
PKC

Méat pericyte — vi phinh mach

Pha v& hang rao mau—vong mac — phu hoang

diém

Thiéu mau cuc bd — VEGF — tan mach

a-v shunts

L “WASOFORMAT IVE A
SU3STAKCE"

Praollferative ralinopathy

Ocular Pathology - Myron Yanoff - 2014



(Modified from Gardner TW, Antoretti DA, Barber AJ etal.: Diabetic retinopathy: More than meets the eye. Surv Ophthalma 47(Suppl 2):S253. © Else
2002.) 5

BENH LY MACH MAU - BENH LY
THAN KINH MACH MAU

DR: Giam RNFL don
doc phia trén ca 2

mat

Cell Type Changes

Vascular Altered tight junctions

Endothelial cell and pericyte death

Glial Altered contacts with vessels

Release inflammatory mediators

Impaired glutamate metabolism

Microglial Increased numbers

Release inflammatory mediators

Neuronal Death of ganglion cells, inner nuclear layer

Axonal atrophy
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Sinh bénh hoc

| Hyperglycaemia |

; Overarching
; biochemical
; mechanisms

TNFaJLB, IL6, INOS, ICAM Il‘l Vascularhyperpermaablhty

Microglial, monocyte activation ||

y
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' . EClpericyte loss *T

+ Microaneurysms
+ Acellular capillaries

|
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' Hypoperfusion "
/ | M
g Loss of \ :
" endogenous repair t Local ischaemia !
mechanisms 3 " !
! ! Microvascular 1 |
/| Endothelial Progenitor (| pathology I
1 Cell dysfunction 2 I Neovascularisation

f
| Sight-threatening
I endpoints

Ocular Pathology - Myron Yanoff - 2014
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PHAN PO
Bang phan do theo ETDRS

Non-proliferative diabetic retinopathy (NPDR) PDR

No DR Mild-moderate PDR

New vessels on the disc (NVD) or new vessels elsewhere
T ED (NVE), but extent insufficient to meet the high-risk criteria
Microaneurysms only
Mild NPDR
Any or all of: microaneurysms, retinal haemorrhages, * NVD greater than ETDRS standard photograph 10A
exudates, cotton-wool spots, up to the level of moderate (about 34 disc area)
NPDR. No intraretinal microvascular anomalies (IRMA) or * Any NVD with vitreous haemorrhage
significant beading » NVE greater than % disc area with vitreous

haemo hage

Moderate NPDR

« Severe retinal haemorrhages (more than ETDRS
standard photograph 2A: about 20 medium-large per
quadrant) in 1-3 quadrants or mild IRMA

* Significant venous beading can be present in no more
than 1 quadrant

* Cotton-wool spots commonly present

Severe NPDR

The 4-2-1 rule; one or more of:

» Severe haemorrhages in all 4 quadrants

« Significant venous beading in 2 or more quadrants
* Moderate IRMA in 1 or more quadrants

Grading Diabetic Retinopathy from Stereoscopic Color Fundus Photographs - An
Ve LSevere NPDR Extension of the Modified Airlie House Classification: ETDRS Report Number 10.

Two or more of the criteria for severe NPDR Ophthalmology, 2020.127(4s): p. $99-s119.



PHAN DO
Thang phan loai lam sang quoc té (ICDR, 2003 - AAO/ADA khuyén nghi)

Proposed Disease Findings Observable on Dilated
Severity Level Ophthalmoscopy

No apparent retinopathy  No abnormalities
Mild nonproliferative Microaneurysms only
diabetic retinopathy
Moderate nonproliferative More than just microaneurysms but less

diabetic retinopathy than severe nonproliferative diabetic
retinopathy
Severe nonproliferative ~ Any of the following: more than 20
diabetic retinopathy intraretinal hemorrhages in each of 4

quadrants; definite venous beading in 2+
quadrants; Prominent intraretinal
microvascular abnormalities in 1+
quadrant And no signs of proliferative

retinopathy
Proliferative diabetic One or more of the following:
retinopathy neovascularization, vitreous/preretinal
hemorrhage

Khéng DR
NPDR nhe: chi ¢é vi phinh mach

NPDR trung binh: xudt huyét - xuat tiét dang
cham, bat thwong vi mach nhe

NPDR nang ("4-2-1rule"):

e Xuat huyét > 20 tinh mach véng mac & = 4
cung phan tw

e Bat thuwong vi mach rd (IRMA) 2 2 cung phan
tw

e Tinh mach dang chudi hat (venous beading) > 1
cung phan tw

PDR: tan mach véng mac/dia thi hodc xuat huyét
dich kinh/ véng mac ma&i

Wilkinson, C.P., et al., Proposed internationdl clinical diabetic retinopathy and diabetic macular edema disease severity scales. 2003. 110(9): p. 1677-1682.



Background

Microaneurism

Exudate

Blot haemorrhage



- Canh vj tri mao mach tac nghén
- NVE sau IRMA trong 40/57 vij tri
(70.2%) (Chang S, 1995)

IRMA

Chang S, Leonard-Martin T, Feman S. Relationship between IRMA and diabetic neovascularization. Invest Ophthalmol Vis Sci. 1995;36:5483.



PAC PIEM LAM SANG

Tinh mach “chuéi hat” Tan mach gai thi
(Venous beading) (NVD)




Diabetic maculopathy

£ CSME

Retinal edema located at or within 500 pm of the center of the fovea
Hard exudates at or within 500 pm of the center of the macula if
associated with adjacent thickening

Zone of thickening larger than one disc area if located within 1 disc
diameter of the fovea

Hard exudate



Pre-proliferative

CWS

Haemorrhage

Vascular
tortuosity

Microaneurism




Proliferative retinopathy

Pre-retinal
haemorrhage




Advanced diabetic eye disease

Preretinal fibrosis and tractional retinal
detachment

Rubeosis iridis



End-stage diabetic eye disease

o PHTHISIS

Shrunken, soft eye with
opaque vascularised
cornea and no visual
potential







BENH SINH DME

Damaged
Microaneurysm OR capillary

il e hdate
...... Exudate g kXL

.

len retina

Ophthalmology, A.A.0., et al., 2023-2024 Basic and Clinical Science Course, Section 12: Retina and Vitreous. 2023: American Academy of
Ophthalmology.




PHAN LOAI DME
Bang phan loai DME

Year Classification of DME
Early Treatment Diabetic Retinopathy 1985 DME is designated as being “clinically significant” if at least 1 of the
Study (EDTRS)? characteristics is present:

1) retinal thickening at or within 500 pm of the center of the macular; or

2) hard exudates at or within 500 pm of the center of the macula if
associated with adjacent retinal thickening; or

3) retinal thickening of > 1 disc area, any part of which is within 1 disc
diameter of the center of the macula

International Council of 2018 Non-center-involved DME: retinal thickening in the macula that does not
Ophthalmology (]CO) guidelines involve the central subfield zone (1 mm in diameter)
for diabetic eye care”
Center-involved DME: retinal thickening in the macula that involves the
central subfield zone (1 mm in diameter)

Hién nay da khong con str dung thuat ngtv¥ CSME

Organization, W.H., Strengthening diagnosis and treatment of diabetic retinopathy in SEA Region, in Strengthening diagnosis and treatment of Diabetic Retinopathy
n SEA Region. 2020.



A - Phu hoang
diém khoéng
trung tam

B — Phu hoang
diém trung
tam




Hinh mau day mat (Color fundus photography)
K§ thuat tai hién va phan [ap hinh anh cao, dwgc sir dung trong nhiéu nghién cru
lam sang quy mé Ion.
Ghi nhan mrc d6 nang DR, NVD/NVE, va dap &ng diéu tri.

H tro xac dinh nhu cau can thiép bé sung & cac lan tai kham.

Bao gom
ETDRS seven-standard field color fundus photography
Wide-field color fundus photography
Ultrawide-field color fundus photography




CAN LAM SANG
Hinh mau ddy mat (Color fundus photography)
ETDRS seven-standard field color fundus photography

Tiéu chuan vang trong phan loai va nghién ctru DR hon
40 nam qua.

Bao gom 7 tredng chup ddy mat mau chuan.

Co s& cho hé théng phan loai d ndng ETDRS - nén tang
ctia hau hét thir nghiém lam sang vé DR.

Cho phép dinh lvgng ton thwong vi mach

Han ché:

Khéng ghi nhan ton thwong ngoai vi — bd sét dau
hiéu tién lwgng xau.

Yéu cau thiét bj chuyén dung, ky thuat vién lanh
nghé va thoi gian chup dai.

Can bénh nhan hop tac tét, khé ap dung trong

thwc hanh dai tra.

Grading-Didbetic Retinopathy from Stereoscopic Color Fundus Photographs - An Extension of the Modified Airlie House Classification: ETDRS Report Number 10.
Ophthalmology, 2020. 127(4s): p. S99-s119.




CAN LAM SANG
Hinh mau ddy mat (Color fundus photography) (m -
Ultra-wide field color fundus photography u

Bao phu t&i200° vong mac (= 80% dién tich), vwgrt trdi so v&i ETDRS 7-Field (= 30%).
Phat hién ton thwong vong mac ngoai vi (xuat huyét, IRMA, tan mach) — c6 gia tri
tién lvgng tién trién DR.
Cho phép dénh gid gdnh nang bénh toan dién hon, hd tro quyét dinh diéu tri.
Thuan tién, thoi gian chup ngan, it yéu cau gian dong tur.
Han ché:

Bién dang hinh anh ngoai vi, khé dinh Ivgng chinh xdc ton thuwong.

Chi phi cao, yéu cdu thiét bj chuyén dung.

ﬂChu’a duwoc tich hgp day da trong cac thang phan loai DR chuan héa (ETDRS/ICDR).

Falavarjani, K.G., et al., Ultra-wide-field imaging in diabetic retinopathy; an overview. 2016. 28(2): p. 57-60.



Ultra wide-field CFP khao
sat duwgc vong mac ngoai vi
khi so sanh v&i 7SF-CFP thé
hién bang dwdng mau xanh.
=» Xu hudng sir dung cac
chi s6 dinh lvgng
(quantitative metrics) tir
anh UWF dé xay dwng hé
phan loai khdch quan, hé tro
tién lvong va danh gia dap
tng diéu tri.

Ashraf, M., et al.,, Ultrawide field imaging in diabetic retinopathy: exploring the role of quantitative metrics. 2021.10(15): p. 3300.



CAN LAM SANG

OCT
Cac chi dinh OCT trong DR (AAO - 2025)

TABLE 3 UsE OF OPTICAL COHERENCE TOMOGRAPHY FOR DIABETIC RETINOPATHY

Situation Usually Occasionally
To evaluate unexplained visual acuity loss [ ]
To detect, quantify, and monitor DME ®
To identify areas of vitreomacular traction o

To evaluate patients with difficult and/or questionable
examinations for DME

To investigate other causes of macular edema

To screen a patient with no or minimal DR

DME = diabetic macular edema; DR = diabetic retinopathy.

Lim, J:I7 et al., Diabetic Retinopathy Preferred Practice Pattern®. 2025. 132(4): p. P75-P162.



CAN LAM SANG
OCT

Vai tro ciia OCT trong DR
Tiéu chuin vang chan doan DME
* Thay thé hoan toan phan loai CSME cia ETDRS.
« Danh gia dinh lwvgng: d6 day trung tam hoang diém (CMT), thé tich hoang diém.
Biomarker tién lwong thi lwc & dap wng
«  DRIL, EZ/ELM disruption, HRF/HCW, SRF, SND = tién lwong thi lwc kém
* Lién quan dén két qua thi lwc sau diéu tri anti-VEGF/steroid.
Hwéng dan Iwa chon diéu tri ca thé héa
* OCT c6 22 biomarker bat lgi (SRF, HCW, VMI bat thwong) — nguy co that bai anti-VEGF — xem
xét DEX implant sém.
e Biomarker HRW/DRIL — dw bao dap &ng kém v¢&i ranibizumab.
Ung dung nghién ciru
« Biomarker OCT dang dugc dé xudt trd thanh tiéu chi ddnh gia két qua trong cac th&r nghiém diéu
ri DME/DR.

t al., Baseline Optical Coherence Tomography Biomarkers Associated with Visual Acuity in Diabetic Macular Edema: A Systematic Review and Meta-Analysis. 2025.
2. Ruiz-Medrano, J., et al., Biomarkers of risk of switching to dexamethasone implant for the treatment of diabetic macular oedema in real clinical practice: a multicentric study. 2025.

3. Sardana,|A., et al., Optical coherence tomography biomarkers DROL, PROS, SND, hyperreflective walls of foveal cystoid spaces as predictors of central macular thickness and visual acuity in
diabetic macular edema treated with intravitreal ranibizumab. 2024. 72(5): p.722-727.

4. Couturier, A.
acuity. 2025.

’

al., Anatomic biomarkers as potential endpoints in diabetic macular edema: Systematic literature review with identification of macular volume as a key surrogate for visual



Viggiano, P., et al., Optical coherence tomography biomarkers indicating visual enhancement in diabetic macular edema resolved through anti-VEGF therapy: OCT
biomarkers inresolved DME. 2024. 46: p. 104042.



CAN LAM SANG

OCTA

Control DM but no DR

ith Control Participants Hogg, Ruth E. et al.
Ophthalmology Science, Volume 1, Issue 2,100030



CAN LAM SANG
OCT-A

Khong xam lan, thay thé FA trong nhiéu tinh huéng

* Quan sat mang luwdi mach véng mac nhiéu I&p (SCP, DCP, choriocapillaris).

* Tradnh nguy co phan rng phu do fluorescein.

Phat hién sém tén thwong vi mach

* Giam mat do mach (VD).

* FAZenlargement, hinh thai bat thwong.

* Viphinh mach.

* Non-perfusion area — dy b&o tién trién DR.

Theo d6i diéu tri

* Danh gia thay doi lvu lwvgng mach sau anti-VEGF, laser, steroid.

* Dinh lwgng non-perfusion — hwdng dan quyét dinh PRP/anti-VEGF b6 sung.
Ung dung nghién ciru va twong lai

* Cdc chiso dinh lwgng (VD, FAZ size, perfusion index) — xay dung hé thong phén loai khach quan.

ich hgp v&i Al - m6é hinh tién lwong tién trién DR va dap &ng diéu tri.

Zhang, Q., et al., Recent advances and applications of optical coherence tomography angiography in diabetic retinopathy. 2025. 16: p. 1438739.

2. Rezende, M.P., etal., Prospective and dichotomous study of biomarkers with swept-source OCT and OCT-angiography in naive patients with diabetic macular
edema. 2025. 11(1): p. 51.

3. Alam;M: et al., QUANTITATIVE OPTICAL COHERENCE TOMOGRAPHY ANGIOGRAPHY FEATURES FOR OBJECTIVE CLASSIFICATION AND STAGING OF DIABETIC
RETINOPATHY. 2020. 40(2): p. 322-332.




CAN LAM SANG
FA
Vai tro cua FA trong DR

Khoéng dung thwwong quy trong tam soat: chi dinh chon loc (theo AAO PPP 2025)
Theo do6i sau diéu tri
e Danh gia tién trién vung thi€u mau sau anti-VEGF/laser.
e Phat hién tai phat tan mach sau PRP/vitrectomy.
Han ché
e Xam lan (di ¢ng, budn ndn, séc phan vé).
e Khong phan I&p mao mach, han ché véng mac ngoai vi.
Xu hwédng meéi
e UWF-FA: phat hién ton thwong ngoai vi, gid tri tién lvong.
e Ké&thop FA + OCTA:
» FAwu thé trong leakage, ro dich.
» OCTA vuot tréi trong non-perfusion, chi sé do lvong FAZ.



CAN LAM SANG
FA
Cac chi dinh FA trong DR (AAO - 2025)

TABLE 4 UsE oF FLUORESCEIN ANGIOGRAPHY FOR DIABETIC RETINOPATHY

Situation Usually Occasionally Never
To guide laser treatment of CSME .
To evaluate unexplained visual loss .

To identify suspected but clinically obscure retinal
neovascularization

To rule out other causes of macular edema .

To identify large areas of capillary nonperfusion .

To evaluate patients with difficult and/or questionable
examinations for DME

To screen a patient with no or minimal DR .

CSME = clinically significant macular edema; DME = diabetic macular edema; DR = diabetic retinopathy.

Lim, J.I., et al., Diabetic Retinopathy Preferred Practice Pattern®. 2025. 132(4): p. P75-P162.



.
.




FA vs OCT-A

Fluorescein Angiography (FA)

OCT-A

Xam Ian, can tiém fluorescein — nguy co di &rng,
buén nén, sdéc phan vé

Khéng xam 1an, chup nhanh, an toan

Hién thj leakage (ro dich, tan mach hoat tinh)

Khéng phat hién leakage

Phan I3p vung diéu tri laser (PRP, focal/grid laser)

Khong dung dé phan lap ving laser

Dénh gia non-perfusion, nhung han ché & vong mac
ngoai vi (trtr khi dung UWF-FA)

binh lwong FAZ size, vessel density, non-perfusion
rat chinh xac

Khong phan tach [&p mao mach (SCP, DCP)

Phan tich tirng I&p mach (SCP, DCP, choriocapillaris)

Tiéu chudn vang trong nghién ctru lam sang vé
leakage

Tiém nang tré thanh céng cu tién luvgng & phan do
DR

1. Lim, J.1., et al., Diabetic Retinopathy Preferred Practice Pattern®. 2025. 132(4): p. P75-P162.

2. Soares, M., et al., Comparison of diabetic retinopathy classification using fluorescein angiography and optical coherence tomograp hy angiography. 2017.101(1): p.

62-68.



PIEU TRI DR/DME

Laser

PRP (Panretinal photocoagulation)

e PDR tién trién hoac khong tuan thu diéu tri.

e Giam nguy co xuat huyét dich kinh, bong vong mac kéo tan mach.
Micropulse & Subthreshold laser

e [tgaytén thwong mé lanh, khéong tao seo.

e Ung dung trong non-CI-DME hodc két hgp v&i anti-VEGF.

Vai tro hién tai: b6 sung, khong con don tri liéu chuédn trong DME.

ng,Z., et al., Recent advancesin the treatment and delivery system of diabetic retinopathy. 2024. 15: p. 13478 64.
7 Peroni, R., et al., Short pulse grid and subthreshold micropulse laser (the sandwich grid) plus intravitreal ranibizumab for the treatment of dia betic macular edema.
International Joumnal of Retina and Vitreous, 2024. 10(1): p. 69.



Micropulse Laser

SP Laser spots

Peronij, R., et al., Short pulse grid and subthreshold micropulse laser (the sandwich grid) plus intravitreal ranibizumab for the treatment of dia betic macular edema.
International Journal of Retina and Vitreous, 2024. 10(1): p. 69.




Complications of panretinal photocoagulation

Foveal burn

Optic disc damage

Macular edema

Choroidal hemorrhage
Choroidal neovascularization
Choroidal detachment
Exudative retinal detachment
Vitreous hemorrhage

Pain during treatment

Increased intraocular pressure
Corneal abrasion

Mydriasis and paresis of accommodation
Loss of visual field

Loss of dark adaptation

Lens opacities

Increase in traction detachments



Anti-VEGF (1st line — CI/DME)

Avastin®  Lucentis® Eylea® Vabysmo®
(Bevacizumab) (Ranibizumab) (Aflibercept) (Faricimab)
\Wr/ Q ﬁﬁr/
2004 2006 2011 2019 2022 2023
4 e T
Macugen® Beovu®
(Pegaptanib) (Brolucizumab) Eylea HD®

(Aflibercept 8mg)



PIEU TRI DR/DME

Anti-VEGF

Thuéc chinh hién nay

e Ranibizumab, Aflibercept: tiéu chudn vang trong CI-DME.

e Faricimab: dual Ang-2/VEGF blockade — hiéu qua bén hon, giam tan suat tiém.
e Brolucizumab: hiéu lic cao, nhwng can theo doi viém ndi nhan / vasculitis.
Chién lwoc diéu tri

e Loading dose 3-5 mii — sau d6 PRN hodc Treat & Extend.

e Treat & Extend dwgc wa chudng: giam s6 lan tai kham, duy tri kiém soat pht.
Hiéu qua Iam sang

e Caithién thjlwc (BCVA) va gidm CMT trén OCT.
e Ngan tién trién DR (giam ty 16 NPDR — PDR).
[ J

Mot s6 nghién ciru cho thay hiéu qua trong hoi phuc tén thwong mach mau (DR
regression).

.net Protocol T, V.
.1, et al., Anatomic Control with Faricimab versus Aflibercept in the YOSEMITE/RHINE Trials in Diabetic Macular Edema. Ophthalmology Retina, 2025. 9(7): p.




Concentration
Molecular Weight
Molar Dose

VEGF-A Kp

FIRST GENERATION ANTI-VEGF AGENTS

Avastin®
(Bevacizumab)

Nl

Lucentis®
(Ranibizumab)

N

1.25mg/0.05mL

0.5mg/0.05mL

Eylea®
(Aflibercept)

s

VEGF-A; VEGF-B,
PIGF

2.0 mg /0.05 mL

149 kDA 48.4 kDA 110 kDA
0.47x Eylea 0.57x Eylea 1x Eylea
58 pM 46 pM 0.49 pM




Concentration
Molecular Weight

Molar Dose

VEGF-A Kp

SECOND GENERATION ANTI-VEGF AGENTS

Vabysmo®
(Faricimab)

7

VEGF-A; Ang-2

Beovu®
(Brolucizumab)

N

Eylea HD®
(Aflibercept)

6.0 mg/0.05 mL

6.0 mg/0.05 mL

8.0mg/0.07 mL

150 kDA 26 kDA 110 kDA
2.2x Eylea* 12.7x Eylea 4x Eylea
3000 pM 28 pM 0.49 pM
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Corticosteroid

e Iluvien® - Fluocinolone acetonide (IRISS 2022)
e Ozudex® - Dexamethasone
e Mechanism
o ¢ VEGF, TNF-a, and interleukins
o Stabilize the BRB, reducing vascular
permeability.
e Second-line treatment for DME
e Delivery Systems
o The dexamethasone implant (Ozurdex) is
biodegradable and typically lasts for 3-4
months
o The fluocinolone acetonide implant (lluvien)
is non-biodegradable and can release a low
dose of the drug for up to three years.

Turgut, F., et al., Intravitre al Dexamethasone Implant in Anti-Vascular Endothelial Growth Factor Pretreated Diabetic Macular Edema—A Swiss Cohort Study. 2024. 17(9): p. 1235.
Maturi, R.K., et al., Effect of Adding De xamethasone to Continued Ranibizumab Treatment in Patients With Persistent Diabetic Macular Edema: A DRCR Network Phase 2 Randomized Clinical Trial. JAMA Ophthalmology,
2018.136(1): p. 29-38.

Khoramnia, R., et al., Safety and effectivene ss of the fluocinolone acetonide intravitreal implant (ILUVIEN): 3-year results from the European IRISS registry study. 2023. 107(10): p. 1502-1508.



PIEU TRI

Chi dinh chinh
- Xu&t huyét dich kinh dai dang hodc tai phat
(non-clearing VH).
- Bong vong mac do kéo tan mach (TRD).
- PDRtién trién, xo mach gay kéo hoang diém.
- DME kéo dai do lyc kéo dich kinh-hoang diém
(tractional DME).
Ky thuat
- PPV (pars plana vitrectomy) c& nho (23G-27G):
it bién chirng, hoi phuc nhanh.
- Kéthop ILM peeling trong DME c6 traction.
- Endolaser PRP ndi nhan trong cung mot thi
phau thuat.

1. Limj J.I,, et al., Diabetic Retinopathy Preferred Practice Pattern®. 2025. 132(4): p. P75-P162.
2. Ophthalmology, D.R.C.R.N.J., Vitrectomy outcomes in eyes with diabetic macular edema and vitreomacular traction. 2010.117(6): p. 1087.
3. Duong, R.T,, et al., Clinical Outcomes of 27-Gauge Pars Plana Vitrectomy for Diabetic Tractional Retinal Detachment Repair. 2023. 7(4): p. 281-289.





https://www.retinalphysician.com/issues/2018/september/surgical-management-of-proliferative-diabetic-retinopathy/?utm_source=chatgpt.com
https://www.retinalphysician.com/issues/2018/september/surgical-management-of-proliferative-diabetic-retinopathy/?utm_source=chatgpt.com




TAam sodt

- Type 1: Lan dau trong vong 5 nam sau khi chan doan.

- Type 2: Can duwoc kham mat ngay tai thoi diém chan doan (20% bénh
nhan da c6 VMDTD)

Phu nir mang thai (mac DTD type 1 hoac type 2 tir trwéc):

Tién san hoac/va trong tam ca nguyét dau tién.

Thai ky = DR tién trién nhanh = T/d méi 1-3 thang trong subt thai ky
va kéo dai dén 1 nam sau sinh

PTD thai ky thworng khéng yéu cau kham VMDTD.

Diabetic Retinopathy PPP 2024 - American Academy of Ophthalmology,
Digital Algorithmic Diabetic Retinopathy Severity Scoring System (An American Ophthalmological Society Thesis) - PMC,
https://pmc.ncbi.nim.nih.gov/articles/PMC4671510/
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https://www.aao.org/education/preferred-practice-pattern/diabetic-retinopathy-ppp

Theo doi

Thoi gian tam soat, tai kham va theo d6i DR (1CO - 2017 dwa trén phan loai ICDR)

Status of retinopathy Referral to ophthalmologist m

No DR within 1 year every year

Mild NPDR within 1 year every year
Moderate NPDR within 3-6 months every 6 months
Severe NPDR iImmediate every 3 months
PDR iImmediate every 3 months
No DME within 1 year every 2 year
Non-centre involving DME within 3-6 months every 3 months
Centre involving DME immediate every 1-2 months

Organization, W.H., Strengthening diagnosis and treatment of diabetic retinopathy in SEA Region, in Strengthening diagnosis and treatment of Diabetic Retinopathy in SEA Region. 2020.




Déi twong / Giai doan
bénh

Khéng c6 VMDTD

NPDR Nhe

NPDR Vira

NPDR Nang

PDR (Tang sinh)

DME (Phu hoang diém)

Thoi diém kham 1an
dau

Theo khuyén céo trén
Theo khuyén céo trén

Theo khuyén céo trén

Theo khuyén céo trén

Theo khuyén céo trén

Theo khuyén céo trén

Tan suat tai kham
khuyén cao

Mbi 1-2 ndm
Hang nam

M®di 6-12 thang

M3i 3-6 thang

Mbi 1-3 thang (tuy diéu
tri)

Mbi 1-4 thang (tuy diéu
tri)

y

Hanh dong
Theo dbi dinh ky
Theo dbi dinh ky

Theo d&i chat ché, cé thé
can nhac Fenofibrate
(BYT)

Chuyén chuyén khoa
véng mac, can nhac diéu
tri som

Chuyén chuyén khoa

vong mac

Chuyén chuyén kho
vong mac




Quan ly da chuyén khoa

Kiém soat dwong huyét

« HbA1c muc tiéu: ~ <7% (cd thé héa theo tudi, bénh di kém).

 Giam HbA1c gitp ha nguy co xudt hién va tién trién DR (UKPDS, DCCT).

* Luwuy: hanhanh — nguy co “early worsening” DR.

Kiém soat huyét ap

*  Muc tiéu: <130/80 mmHg néu dung nap (ADA 2025); ACEi/ARB

« UKPDS: gilp ngan nguwa tién trién DR ; ACCORD-eye: khong tac dung

 Systematic review -2015 (15 RCTs) = bang chirng khiém tén

Kiém soat rdi loan lipid

 Statin, fenofibrate — giam bién chirng vong mac, giam nhu cau laser/tiém ndi nhan
(FIELD, ACCORD Eye).

* Fenofibrate dac biét hiru ich & BN NPDR.

1. ADA Standards of Care in Diabetes, 2025.

2. UKPDS & DCCT follow-up studies.

3.Keech AC. FIELD Study. Lancet.

4. ACCORD Eye Study, Ophthalmology.

5. Blood pressure control for diabetic retinopathy. Cochrane Database Syst Rev. 20151



Quan ly da chuyén khoa -
Kiém soat dwong huyét

- HbA1c: The Diabetes Control and Complications Trial (DCCT) in type 1 diabetes va
the United Kingdom Prospective Diabetes Study (UKPDS) in type 2 diabetes :
«  Gidam 1% HbA1c, nguy co tién trién DR gidm 35%.
*  Muc tiéu chung: HbA1c dudi 7.0%

- Tri nhé& chuyén héa (Metabolic Memory): Nghién ctru DCCT/EDIC - kiém soat
s&m va tich cuc ¢o ty 1é DR thap hon (khi HbA1c twong duong)

- Kiém soat dworng huyét nhanh: Khéi déng gidm HbA1c nhanh/ DR sén c6 >
nghich ly dién tién “early worsening” (do thay dbi huyét dong va cac yéu to tang

trwdng mach mau)

Frank R. N. (2015). Diabetic retinopathy and systemic factors. Middle East African journal of
ophthalmology, 22(2), 151-156. https://doi.org/10.4103/0974-9233.154388




Thuéc diéu tri dwong huyét thé hé méi trén DR

e Alpha-glucosidase inhibitors, peroxisome proliferator-
activated receptor gamma (PPAR-y) agonists, amylin
analogs, glucagon-like peptide-1 (GLP-1) receptor agonists,
dipeptidyl peptidase 4 (DPP-4) inhibitors, and sodium
glucose co-transporter-2 (SGLT-2) inhibitors, plus one
retrospective study and two meta-analyses evaluating more
than one of the aforementioned anti-diabetic categories
Most drugs in the newer antidiabetic = neutral to DR
Subclasses differences (all these warrant qurther

investigation)
©  PPAR-gamma agonosist > DME
O  GLP-1receptor agonist > DR worsening
O SGLT-2 inhibitor > RVO in elderly & advanced kidney disease
patient

Ntentakis DP, Correa VSMC, Ntentaki AM, et al. Effects of newer-generation an
diabetics on diabetic retinopathy: a critical review. Graefes Arch Clin E:
Ophthalmol. 2024;262(3):717-752. doi:10.1007/s00417-023-06236-5



Quan ly da chuyén Rhoa - Lipid

$*5 NIH Public Access
H

Author Manuscript

Effects of long-term fenofibrate therapy on cardiovascular > @ *, Freps

Published in final edited form as:

events in 9795 people with type 2 diabetes mellitus (the % Ophthalmology. 2014 December ; 121(12): 2443-2451. doi:10.1016/j.0phtha.2014.07.019.
FIELD study): randomised controlled trial 3
z The Effects of Medical Management on the Progression of
The FIELD study investigators* =7 . . . . . .
<] Diabetic Retinopathy in Persons with Type 2 Diabetes: The
Summary z ACCORD Eye Study
Background Patients with type 2 diabetes mellitus are at increased risk of cardiovascular disease, partly owing to Lancet 2005; 366: 1849-61 =
dyslipidaemia, which can be ble to fibrate therapy. We designed the Fenofibrate Intervention and Event Lowering  published online g Emily Y. Chew, MD', Matthew D. Davis, MD2, Ronald P. Danis, MDZ, James F. Lovato, MS3,
in D1abetes (FIELD) study to assess the effect of fenofibrate on cardiovascular disease events in these patients. November 14, 2005 ﬁ Letitia H. Perdue, MS3, Craig Greven, MD?, Saul Genuth, MD*, David C. Goff, MD, PhD®,

270;3501&50140-6736(05} Lawrence A. Leiter, MDS, Faramarz Ismail-Beigi, MD, PhD*, Walter T. Ambrosius, PhD3, and

e I e o a2 For the ACCORD Eye Study Research Group’
iabetes mellitus, and not taking statin thera L i Z . R z N
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University, Cleveland, Ohio
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cig
Findings Vital status was confirmed on all but 22 patients. Averaged over the 5 years’ study duration, similar proportions
in each group discontinued study medication (10% placebo vs 11% fennﬁhmte) and more patients allocated placebo
(17%) than fenofibrate (8%; p<<0-0001) cc ed other lipid ly statins. 5-9% (n=288) of
patients on placebo and 5-2% (n=256) of those on fenofibrate had a coronary event (relative reduction of 11%; hazard
ratio [HR] 0-89, 95% CI 0-75-1-05; p=0-16). This finding corresponds to a significant 24% reduction in non-fatal
myocardial infarction (0-76, 0-62-0-94; p=0-010) and a non-significant increase in coronary heart disease mortality Conclusions —Slowing of progression of retinopathy by intensive treatment of glycemia was
(1-19, 0-90-1-57; p=0-22). Total cardiovascular disease events were significantly reduced from 13-9% to 12.5% (0-89, bserved in ACCORD participants. whose average age and diabetes durati 62 and 10
0-80-0-99; p=0-035). This finding included a 21% reduction in coronary revascularisation (0-79, 0-68-0-93; p=0-003). observed im A participants, whose average age . uration were 62 and 1
Total mortality was 6-6% in the placebo group and 7-3% in the fenofibrate group (p=0-18). Fenofibrate was associated years, respectively, and who had established cardiovascular disease and/or cardiovascular risk
with less albuminuria progression (p=0-002), and less retinopathy needing laser treatment (5-2% vs 3-6%, p=0-0003). factors. The effect appeared stronger in patients with mild retinopathy. Similar slowing of

There was a slight increase in pancreatitis (0-5% vs 0-8%, p=0-031) and pulmonary embolism (0-7% vs 1-1%, progression was observed in patients treated with fenofibrate, while no effect was observed with

0-022), but no other significant ad flects. . . . X X . .
= ) noothersigntiicant adverse etlec intensive BP treatment. This is the second study to confirm the benefits of fenofibrate in reducing
diabetic retinopathy progression and fenofibrate should be considered for treatment of diabetic
retinopathy.

Abstract

Purpose— To report additional ocular outcomes of intensive treatment of hyperglycemia,
elevated blood pressure, and dyslipidemia in the ACCORD Study.

1duasnuey Jo

Interpretation Fenofibrate did not significantly reduce the risk of the primary outcome of coronary events. It did reduce
total cardiovascular events, mainly due to fewer non-fatal myocardial infarctions and revascularisations. The higher rate
of starting statin therapy in patients allocated placebo might have masked a moderately larger treatment benefit.

e Barly 1reatment L1apetic Keunopatny Smay (k1 K> ) metnoas,

UB JOUINY Vd-HIN

Nghién ctru FIELD (The Lancet 2005) Nghién ciru ACCORD eye (NEJM 2010)



TINH HUONG PAC BIET

Phu nir mang thai

DR 6 thé tién trién nhanh trong thai ky, dac biét néu kiém soat dudng huyét khong én dinh.
«  Khdm mat tredc khi mang thai hodc trong tam ca nguyét dau.

Theo d&i mbi 3-6 thang tly mirc do.

« Han ché: tranh thudc anti-VEGF, wu tién laser néu can can thiép.

Bénh than man (CKD)

« DRvabénh than thuwong tién trién song hanh.

« Albumin niéu, giam GFR — nguy co’ cao DR ndng.

Phau thuat duc TTT & BN DR

«  Nguy co “worsening DR” sau md, dac biét néu c6 PDR/DME.

» Nén kiém soét DR 6n dinh (laser/anti-VEGF) triedc mé.

«  OCT tién phiu dé loai trir DME.

Widyaputri, ., et al., Progression of diabetic retinopathy in women with pregestational diabetes during pregnancy and postpartum. Clin Exp Ophthalmol, 2024.
?ai(ﬁig‘fjgf.’;ﬁiaas, A., etal., Chronic kidney disease and diabetic retinopathy in patients with type 2 diabetes. 2016. 11(2): p. €0149448.

Lee, S.-H., et al., Incidence and Progression of Diabetic Retinopathy After Cataract Surgery: A Systematic Review and Meta-Analysis. American Journal of
Ophthalmologyv. 2025. 269: D. 105-115.




XU HPONG PHAT TRIEN

Pipeline |



TUONG LAI & NGHIEN C’U MO

Liéu phap gen & té bao

+ Vector AAV mang siRNA/anti-VEGF — tiém 1[an, tdc dung kéo dai.

« Dang thr nghiém pha II-11l (RGX-314, ADVM-022).

- Liéu phap té bao goc: tiém nang tdi tao mé véng mac bj ton thwong.

Drug delivery kéo dai

 Port Delivery System (PDS): giai phdng lién tuc ranibizumab trong 6-12 thang.
 Implant polymer sinh hoc: két hop anti-VEGF = steroid.

«  Muc tiéu: giam so6 [an tiém, cai thién tuan tha.

Can thiép toan than

». Thudc rc ché PKC, AGEs, anti-inflammatory systemic agents dang nghién ctru.
» | Hwdng dén kiém soat viém - stress oxy hda trong DR.

Al-based prognostic model: dv dodn tién trién va dap &ng diéu tri.

Odio-Herrera, M., G. Orozco-Loaiza, and L. Wu, Gene Therapy in Diabetic Retinopathy and Diabetic Macular Edema: An Update. J Clin Med, 2025. 14(9).
Moxley, B., et al., Novel diagnostic and therapeutic approdaches to temporomandibular dysfunction: a narrative review. 2023. 13(9): p. 1808.



Gene Therapy

—> THERAPEUTIC PIPELINE

ABBV-RGX-314 for Retinal

Diseases

ABBV-RGX-314 is being developed as a
potential one-time treatment for wet AMD,
diabetic retinopathy and other additional
chronic retinal conditions treated with anti-

VEGF.

ABBV-RGX-314 is being developed as a novel, one-time subretinal treatment that includes the NAV® AAV8 vector containing a gene encoding for a
monoclonal antibody fragment. The expressed protein is designed to neutralize vascular endothelial growth factor (VEGF) activity, modifying the
pathway for formation of new leaky blood vessels and retinal fluid accumulation.

Wet AMD is characterized by loss of vision due to excess blood vessel formation between two layers of cells in the retina. This excess blood vessel
formation results in fluid leakage that can result in physical changes in the structure of the retina and changes in vision. As this process becomes
more severe, blindness can result from scar formation due to hemorrhaging.

Current anti-VEGF therapies require repetitive and inconvenient intraocular injections, typically ranging from every four to eight weeks in
frequency, to maintain efficacy. Due to a variety of factors, including inconvenience and discomfort associated with frequent injections in the eye,
patient compliance is a significant concern with anti-VEGF therapies. Patients often experience vision loss with reduced frequency of treatment.

ATMOSPHERE®, NCT04704921, and ASCENT™, NCTO5407636, are two pivotal trials evaluating the subretinal delivery of ABBV-RGX-314 in patients

VTN o e O P P O B TR e

S dung mét vector virus (thwong la
Adeno-associated virus - AAV) dua gen
ma hoa cho mot protein diéu tri vao cac té
bao vdng mac - "nha may sinh hoc"
(biofactories), lién tuc san xuét

RGX-314 (REGENXBIO): ranibizumab;

Phase Il va lll.



Port Delivery System with ranibizumab
L /a (Susvimo®) Feb-4-25 FDA approved
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Twong dwrong sinh hoc (Biosimilar)
Anti-VEGF

« San pham sinh hoc ¢6 tinh twong ddng cao v&i mét thudc sinh hoc gbc
(biét dwoc gbc) dwoc cap phép.

« Khéng phai la thubc generic (ban sao chinh xac): Do dwoc san xuét tir té
bao sbng, khéng thé tao ra ban sao y hét, nhwng phai chirng minh dwoc
khéng c6 sw khac biét cé y nghia 1am sang vé hiéu qua, an toan va do
tinh khiét.

- Du kién chi phi diéu tri giam 20-50%




Twong dwong sinh hoc (Biosimilar)
Anti-VEGF

SAMSUNG

Lucentis® (Ranibizumab) BIOEPIS &
- Byooviz® (ranibizumab-nuna) \ Mww;, @, :e
- Cimerli™ (ranibizumab-eqrn)
Eylea® (Aflibercept) VESAEILI™
- Yesafili® (aflibercept-jbvf) OPUVIZ™
- Opuviz™ (aflib t-

puviz™ (aflibercept-yszy) e
Avastin® (Bevacizumab) <Off-label>: Mvasi®, Zirabev® YESAFILI™

FDA phé duyét va la biosimilar dwgc cong nhan cé thé thay thé




Al/Deep learning

Tam soat cong dong

* Héthong Al (IDx-DR, EyeArt, Retmarker) da dwoc FDA/CE chap thuan.

* D06 nhay, d6 ddc hiéu tvong dwong chuyén gia. VD: Phan tich tong hop (2025) nhay ~0.88,
dac hiéu ~0.91.

« Tich hgp trong teleophthalmology = tam sodt dién rong.

Phan loai va dinh lwgng ton thwong

* Ty déng phan do DR (NPDR — PDR).

* Nhan dién vi phinh mach, xuat huyét, IRMA, vung non-perfusion.

« Cho phép grading nhanh va khach quan, gidm sy bién thién gitra nguoi doc

Tién lwong ti€n trién DR

* Deep learning mé hinh héa nguy co tién trién tir NPDR — PDR dwa trén anh ddy mat + d
liéu toan than (HbA1c, HA, thoi gian BTD).

* MOt s6 mo hinh dw doén chinh xac nguy co trong 2-3 nam (vi du: Google/Verily).

* OCTA + Al: phan tich FAZ metrics, vessel density = dw bdo mat thj lwc.

im, J.I., etal., Artificial intelligence detection of diabetic retinopathy: subgroup comparison of the EyeArt system with ophthalmologists’ dilated examinations. 2023. 3(1): p. 100228.
2. Algahtani, AS., Alshareef, W.M., Aliadani, H.T. et al. The efficacy of artificial intelligence in diabetic retinopathy screening: a systematic review and meta-analysis. Int J Retin Vitr 11, 48 (2025).
https://doi.org/10.1186/s40942-025-00670-9



Penha, F.M., et al,, Single retinal image for diabetic retinopathy screening: performance of a handheld device with embedded artificial intelligen ce. 2023. 9(1): p. 41.



Al/Deep learning

H6 tro diéu tri ca thé héa

* Al két hgp OCT/OCTA — dy bdo ddp &rng v&i anti-VEGF hay steroid implant.

e HO tro chién lwgc treat-and-extend vs PRN.

« Nghién cru dang trién khai: Al-based dosing algorithms cho DME.

Xu hwéng twong lai

« Tich hgp da modal imaging (CFP(FO), UWF, OCT, OCTA) + di liéu hé théng — digital twin cho tirng
BN.

Al h0 trg BS nhan khoa trong ra quyét dinh 1am sang, phan tang nguy co, theo déi dai han.

« K&t hgp vdi thiét bi cam tay, smartphone-based fundus camera dé tam soat dién rong tai cong
dong.

1. Lim, J.1, et al., Diabetic Retinopathy Preferred Practice Pattern®. 2025. 132(4): p. P75-P162.

2. Tadayani, R., et al., Artificial intelligence-based prediction of diabetic retinopathy evolution (EviRed): protocol for a prospective cohort. BMJ Open, 2024. 14(4): p.
€084574.
3. Li, Z., et al., Artificial intelligence in ophthalmology: The path to the real-world clinic. Cell Rep Med, 2023. 4(7): p. 101095.



Kaur, R., etal., MlIRetCam assisted smartphone-based fundus imaging (MSFI)-A boon for paediatric retinal imaging. Eye (Lond), 2020. 34(8): p. 1307-1309.
Rajalakshmi, R., et al., Wide-field imaging with smartphone based fundus camera: grading of severity of diabetic retinopathy and locating peripheral lesi ons in diabetic

retinopathy. 2024. 38(8): p. 1471-1476.
Ahn, S.J. and Y.H.J.D Clinical applications and future directions of smartphone fundus imaging. 2024.14(13): p. 1395.




B owoN

KET LUAN

Bénh sinh: mach mau + than kinh
Tam soat giup can thiép sém, quan ly bénh toan than la nén tang
Hinh anh hoc hién dai: FO - UWF; OCT; FA > OCTA;
Diéu tri:
o PRP - laser vi xung, duw¢i nguong
o Anti-VEGF - thé hé 2, hé th6ng phdong thich cham (PDS), twong dwong
sinh hoc
o Liéu phapgen
o Corticosteroid

Al/Deep learning: Tam soat, tién lwong
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