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Abstract

Recent Advanced Management of Diabetic Retinopathy

Apichat Suansilpong MD
Department of Ophthalmology, BMA Medical College and Vajira Hospital

Diabetic retinopathy is a leading cause of blindness but can be prevented by early diagnosis. Recently, new
disease severity scales has been reclassified. Furthermore, new treatments have been developed especially new drugs
such as anti-vascular endothelial growth factor which is combined with conventional treatments that include laser and
vitrectomy. Anti-VEGF produces a marked regression of neovascularization and diabetic macular edema. However,

the treatment is expensive.

Key words: diabetic retinopathy, anti-vascular endothelial growth factor, severity scales

a 9 a a o 4 a
* MAIFIINYINYT INAYUNNIMAATNFUNWUINUATUDSIFINGIUIA



184 U9 52 211U% 2 WoEAIAN - RIWIAN WA, 2551

TSLRS

UNU

anvmudulsaifenaanuiadadluvuiumsmamey
MMAYeITNMY M Iszauthmalufengedilinaszozen
noluiianeanmuesszuua q lusume  Tasawzh
m e la eulszamuazvasaidon’ vy 2
A A A A A, . .
FUAAD LUIMNUBUAN 1 1139 insulin—dependent diabetes
mellitus (IDDM)

1PAINLNIUA insulin 1AENIE autoimmune N INAIMNT

arulvgynulurivery 1o-20 1

¥hane islets cell voaduooY éﬂamzﬁmmiﬁ'uﬁwﬁaﬂ
Jaemzues vhwiinaa uudoundy Tsanmsia
‘ﬁ'am L) non-insulin—dependent diabetes mellitus
(NIDDM)  alngpwiluzaseng s0-70 1 gihelasunnd
Y@ nnnUn@ imsand insulin anad way/vise U
perlpheral insulin resistance mu“lwm"luummmﬁm
unnsanulaetaudy ﬂmtmmmmmemtﬂummmmﬂmw
ilvmueavenlszannsinlan® Tudszmelng nnmmidy
vonilulymerssuguszdvna nnnsdeisania
gnhalud wa. 2545 SandaUszaaiduslull wa. 2546
wazSanSauasnadinlull we. 2547 wum Tanugnves
T PR TC LT L ST ET(YERre” 21.9° 27.5' uay 15.3°
muaau mmmmmuaﬂmﬂmemﬁuﬂammmﬁﬂﬁu‘lg
mmﬁaﬂaaﬂ‘luium e5uMNLIN Yievamasn® uAEIASD
JosumuenlamansnuinmmuiusemluszozGuusnuas

o g c
INYIAYUTUDILDT

sUAINg
z = ' o ! &l =
N NUIWIIMTANNUanmanluuaazFNE oy
WuN AU AN MUY YOINHNUAUIBANNNINAUFRIUI
Tagin 1 lugthelsannmmusiian 1 lusemaiulse 5 Tusn
Hlematfanvnuavusemussuin audulsawivnniy s-
10 1 lemafanrnuiusemsssay 27 audunnnin

10 ﬂ Hlemafasasay 71-90° oudumnnnin 20 I Tema

(Ansovay 95 H9308aY 30-50 ‘UENN‘IJJEJ%wlﬂﬂ prohfera—
tive diabetic retinopathy fT’Jung‘lJ’JEJTiﬂLmWNtJ‘Huﬂﬂ 2
d‘ X a 4? ¥

My 11-13 1 Tlemafanrnuiuvsemsssay 23
authannnm 10 7 Temaifasesas 60 wazlunenduaninu
a 11 1 flemenda proliferative diabetic retinopathy

souny 3"
TadsidsaaamstnaMuIvIeaiatsifade 1

] ]
v A

= ' o 4' = o ) d'
msanen wun Tadudeafichdgiige fe szeznmiiulsa
W Jadudsaiafgsesaan Ae MInIUgNIZAY
K A 4,12 ¥ 'd J ¥ a 5
namaluden™®  smuguludszmlmiawnnuiiusem
g X a g X & g o 4
Srvunaziimignamdiiu anzanssnmidudiudo

L} 1 v k% r'd ° v
9811l TagnuIMIenssnMIniinsgnaIuveaInY
v Al d o a v v
Juvemos AT anzanuduladags onugulud
swmlnmnudusemgnaiy  msiilsalaniasiany
. ..oaA o o ! a .
microalbuminuria aetﬁuﬁnﬂmgwmmamwsmm prolifera—-

tive diabetic retinopathy'

= o )

WENBDUHA

mazmmﬁlumaﬂqqLﬁumﬂimuclmﬂﬂwmﬁﬁmw
TasmlviAa microvascular occlusion 4ag microvascular
leakage

Microvascular occlusion (Aannmsnimst/asuui/a
VD caplllary Tﬂﬂumi’dmtﬁ‘ﬂ pericyte basement mem—
brane ﬂmmmuuau‘u endothelial cell L‘INIJ‘Uu uaﬂmnu
éTmmmJaﬂuuﬂmgﬂﬁwmmmaﬁmum inSaLdeaIMan
o 1] &l 1] o ° v A 1 . 0 v
funuuaitazswnquiy Mlmdealuamu capillary lula
(HANIY retinal ischemia FITLHLUIAILNANUSIAUATINA

v

vouwolszammaiuuen  aoNUAANIIY retinal hypoxia
c‘f;wztﬁﬂwamumﬁa (A9 arteriovenous shunt 910 arteri-
ole (lag venule E‘iﬂﬂ’;i intraretinal microvascular abnor-
mahty (IRMA) ua”mﬂ neovascularlzatlon ifuaudon
1ﬂﬁﬂWﬂﬂﬂ¢l L“Ifﬂﬂtﬂﬂﬁ]mmiﬂi“’ﬂu‘llm angiogenic growth
factor anmﬂ hypoxic retina mamnu‘lmm vascular
endothelial growth factor (VEGF), placental growth factor,
pigment epithelium derived factor u’e)ﬂmﬂut’NW‘lJﬂ
ﬁmiﬁﬁmfwmumi angiogenesis na1gyia llmm
endostatin, platelet factor 4 14a¢ angiostatin
Microvascular leakage (Hanniimsmae blood-
retinal barrier ¥1i] plasma $3191 retina  ueNING}
msfiTHTves capillary poune vhlwiAa microaneurysm
uazmi‘f;ﬁ vascular permeability L‘IT;IJ ﬁﬂﬁtﬁﬂ intraretinal
hemorrhage 1182 retinal edema cfﬁﬂﬁmummﬁumwwﬁ
ﬂ%@ﬂ’lhﬂ%nmﬂ;ﬁ ‘luﬂitﬁﬁ'mnLaww‘ﬁtﬂunmmu%mﬁﬂ
hard exudate TIL31I0500ABIZMIN retina U@ U retina
fivawTasnun lu exudate Usznouaie lipoprotein taz

macrophage



Vajira Medical Journal

Vol. 52 No.2 May - August 2008 185

4
[ ==
minma‘szﬂumm‘gumwmmm’nu‘um)am

~ =< 1 'A

‘JJﬂ'liﬁﬂ‘H'lﬂT]SlU'lﬂ’J'lu‘llui]Oﬂ'l‘ﬂﬁ'lilTﬂﬁﬂﬁ meﬁu
fvousu laun Tnsams Wisconsin Epidemiology Study of
Diabetic Retinopathy An®1AeINUsZUIAINGI1VDINIE

& ~ A 4 o o

LUTN UV UIDAN lLaﬂ]JIﬂiﬂﬂTi‘VlﬁﬂBnﬂEJ'Jﬂ‘laniiﬂ’kﬂ

wnvnuAueem laun Tasems Diabetic Retinopathy Study
(DRS) Tnsams Early Treatment Diabetic Retinopathy
Study (ETDRS) wuazlasanis Diabetic Retinopathy
Vitrectomy Study (DRVS) a1iulnsinis ETDRS
lamvuaiTuussziuanuguusveuuImuIusem  lagls
MNDIY 35—mm stereoscopic color fundus photographs 7
MW MOHALATUINIZAUANUFULSY Tagly Airlie House
classification’ FImsueszAUITiinouvNazIdsadUsOU

o v o PR} v [N
LﬂN1$ﬁ1ﬂ5UﬂﬂHLlW‘V]ﬂﬁL%ﬂ?%?mﬂ?uﬂﬂﬂizﬁ'mﬂ'l Lmll‘JJl‘ﬂ‘JJ'lS
o v W Y ‘o { o v <
dwsuInyunmemly sazumnemliezihinly eslsia

! o axdy g Yo = =2y Ya
mmuwzﬂm‘ﬁu”lﬂ“l%ﬂummumﬂ W.fl. 2546 %Q‘lﬂllfﬂi
uweszauuuulvy Ao International clinical diabetic re—
tinopathy disease severity scale™ Taglimsuaszavasneluil

Tuny retinopathy vaneds lunuanuialnd

2. Mild non-proliferative diabetic retinopathy
MNEH ATIAINY microaneurysm TGN GLR)

3. Moderate non-proliferative diabetic retinopa—
thy wede ananuaNuAaln@unnI1 microaneurysm
ualianuAaln@uesnn severe non-proliferative diabetic
retinopathy

4. Severe non-proliferative diabetic retinopathy

= a a ' ' d! o ' dy
VAN Wi'}i]W‘]Jﬂ’JT]JNﬂﬂﬂ@]ﬂﬂﬁﬁlﬂﬂEJNTNN@Q@'IE]IIIIL!

- Tideasenluvemunni 20 30 Tuuaazaiu
YBIOMFIN 4 eI
N . L 4 ! !
- U venous beading Tuiunmnnnmn 2 eruves
LRIZR]
~ 1 intraretinal microvascular abnormalities
Tuumnnnm 1 @auvessem  uagluliorms
LAV proliferative diabetic retinopathy
5. Proliferative diabetic retinopathy LGN
a A a ! A oA A A a
@Ii'J"l]W'UlIﬂ’J']lINﬂ‘l]ﬂﬂﬂﬂ?ﬂﬁuﬁﬂi'ﬁ]h?ﬂﬂ’l'lﬂﬁﬂﬂvlﬂu o U
neovascularization, vitreous/preretinal hemorrhage
. . =3 a

6. Diabetic macular edema YD ATIINVNIDAN
MNAVU 1308 hard exudate 1 posterior pole s latiu
3 52AU o

- Mild diabetic macular edema ¥Y18D4

fimsmngvearemidnios vsell hard exu-
date Tu posterior pole u,@;v'mmmqﬂnmwm
macular

- Moderate diabetic macular edema HM¥18D4
IMsmnaIvesem L*Jﬂﬂgi;ﬂﬂmwm macu-—
lar ¥30il hard exudate 1u1lnaganmaves
macular

- Severe diabetic macular edema %M18D4
ﬁﬂﬁwmé’hﬂmwmnﬁi;ﬂﬂmwm macular

A A A
139U hard exudate NIANAWUDI macular

4
A o v =
NIIIHINYUASDTIIAADNIDUUINITUHUHIONN
wivnuIussandunzimlnfaaveala daru
o ¥ AaA v d‘d a A d‘ d'
sduaeaiIsdanseantlszanimn  eNazasIany
X 2 ¥, 4
wivnuvaealuszozGuusn  idumsdestumueadgade

v

. v . Cow s
mlyneuesnnmsguagihsauenssann” eealsiaw

1 7 | A d! 4! 1 ﬁlv
wun gihgwmudeuasanilalylaiumsanavnu
9 o P ] [ -
JusamnnInyunNe™”® iiesnnlulensmam srufiann
NANNNGNGINUBUATNIUDINIZ T

mmnwnamﬂummmu (gold standard) “lums

ﬁuimﬂllﬂuLlfJﬂ‘]ﬂJﬂ‘UENLUWWNH‘UH%@WWﬂﬂﬁaW’)‘E U
M3l wae 7 MW ved ETDRS 1101una™>® 33i
Iimlynege aoswnsnumgihe lsnannu Tumvingigh

¥ A v A adAa A Yoo . .
nlniiisianses 9n35NieN Ae Msly slit lamp biomi-

' 4 o w .

croscope” ™ FIUNULAUAYUNAIVBIEEY (+90 diopters)

! o v N . th;’ ¥
1azsWNUMS1Y indirect ophthalmoscope i lsanunu
aavneuumglie  wennnifaliIimsanudiuoy o
4' ' Y- ¥ ! .
ioselumitiane laun P fundus fluorescein
anglography mlaoiad fluorescein 1 MaeALE0ALAL
MEMNIOM ’JﬁumﬁmNawmmmﬂmiaﬂﬁuawmﬂam
ﬂﬂmw mimnmﬂ optical coherence tomography™
' o . A v oA . A A
FIYIANNUHUVDN Tetina IuNeNaadeodl retinal edema 3ol
macular edema 391579 colour vision WuUNILTY blue—

- ' 4
yellow deficiency ﬂauuaxmammiquuswzrﬂu red-
green deficiency 01391373 electroretinogram Wyl
amplitude V93 oscillary potential aaa3
MUSUMIANAUNDAANTBUINNUIUIOM T iaN8IT

25,26

U M3l direct ophthalmoscope Msly nonmydriatic

22,23,27,28

digital fundus camera®™=*"** wunlawad 1nnlymalfia



186 U9 52 @11U7 2 WOEAIAN - RIWIAN WA, 2551

TSLRS

Eld L ' v v . .
1ad luaesvnemiumpilie Tasimzmsly nonmydrlatlc
dlgltal fundus camera mmmuu‘nﬂmw"bmumammw
79N telephone line l’lﬂ

o )
M uiulsn
5 '4 ! =

ﬂ'nﬁ,’L‘]J'l'i’i’l']u‘llui]’i]ﬂﬂuigﬂgLliﬂ]‘lllll’é)'lﬂ'li ADNIITY
MIgnAINIUMUAIAY Tagszee mild non-proliferative
diabetic retinopathy imsiny vascular permeability
ABUUYIZYE moderate non-proliferative diabetic retino—
pathy ttag severe non—proliferative diabetic retinopathy
a1l vascular closure 1592 JUUSMNIWANGIZEZ proli-
ferative diabetic retinopathy #mssenveaiauLdon vy
vuvelszama tuaziauMaIveuTarIUM

qﬂ’m“lunqu‘ﬁﬁmax non-proliferative diabetic re—
. <
tinopathy Hlemdgaydunsueuiiunnn1g macular edema
Tavlunig severe non-proliferative diabetic retinopathy
iTomaniia macular edema 1NNMTUNIZ moderate non-
proliferative diabetic retinopathy (18 mild non-proli—-
ferative diabetic retinopathy muaay aulunng proli-

. . . . <

ferative diabetic retinopathy ﬁiamﬁqnuuﬁﬂmiummu
9N macular edema Faiilomenfaunnnlungunng
non-proliferative diabetic retinopathy Llazﬁmiq’t‘glﬁﬂ

3 { a &
ﬂ']'ilJENLﬁ‘lﬂﬂﬁ]'lﬂﬂ']’)zﬁ]ﬂl]igﬁ'lvlﬁna’ﬂﬂﬁLﬂﬂﬁ]']ﬂﬂ'liﬁ\ﬁ\i‘llﬂ\i
. . o = =] g
fibrovascular tissue u@ﬂﬁ]'lﬂu&ﬂqmulﬁﬂﬂ'liuﬂﬁ!.’Huvlﬂ"l]']ﬂ
A YA 'oq Ya A 4 ¥
3J!.aOﬂﬂﬂﬂﬁ]'lﬂl'dulﬁE]ﬂ\i’i)ﬂal‘}’mVl'lslﬁlJLa’Oﬂfl’OﬂTlﬁu']i]ﬂ

Usgameviseraenaanluqum

M3

JoyiudimaidimsTmanlslumsSnnamsinmu
%uimﬂﬂﬂmawwﬂﬂuﬂtiu anti-vascular endothelial growth
factor @y triamcinolone acetonide Tﬂﬂﬁmﬂ%‘;mﬁu
FEnstnvuuudy ddsudiamesuaznisi vitrectomy

1. ms¥nmmen

11 Antiplatelet therapy m“luﬂa‘nu ooy

”l@uiﬂmm'mmmmmuaam 1ANM3ANEEs ETDRS®
wun mslw aspirin vina 650 Taanfunedu luilkane
miaﬂammmtmmmﬂﬁuﬂam ‘lajﬁwa@;amiaﬂé’mmﬁ
gayFansm ua.u'luuwaﬂamsmmaaﬂaanimum muu
aspirin lufldszlemAumsinmanzinmiusem ua

ansoln aspirin lelunefiflsaiilesuats dmsue

A a

cluﬂf;u‘mn‘uﬂn‘l%ammsﬂ"l,sﬂuﬂ Ticlopidine (T1C11d®) cm"lun
HaneAIZIIINI ReAITUR Y uadHavFsIeEnN
aspirin
1.2 Anti-vascular endothelial growth factor
(anti-VEGF) m“luﬂq'ufrtﬁum“lmj Tsnunlasnisiiain
Tuqum
Vascular endothelial growth factor (VEGF)
Tusumenil 6 ¥iia laun VEGF- A, B, C, D, E uay
placental growth factor (PIGF) Tﬂﬂmwuwummﬂwﬁﬂ
Ao VEGF-A GINLﬁu homodimeric glycoprotein e
isoforms laun 121, 145, 165, 183, 189 LIAY 206 Tavdi
VEGF-A nniee cleavage ‘laiflu VEGF-A,,, wum i
VEGF-A,, 1az VEGF-A,, ifhshitnanenszuiums
anglogene51s mmnfm Taoln@ VEGE-A 92U recep—
tors “I/lfszJ‘lJu vascular endothelial cells ﬂiu@luﬁlmﬂﬂ
A3ZVIUMNT angiogenesis ualunae hypoxia wiimnds
VEGF semmnnnn Lﬁﬂmm‘hjﬁu@amm angiogenesis
waziRmauaealmuiiinUn@ (neovascularization) BRI
i nRamshisuveumuden (vascular permeability and
fenestration) wazdahlmiamssniay (inflammation) (a9
ﬁwuiumaz wet age-related macular degeneration (wet-
AMD)
s lyansiiuidluly  VEGF (anti-VEGF) 3ufy

wag proliferative diabetic retinopathy (PDR)

receptors flaganNsangaAnszUIUMIMATilla
Anti-VEGF #lveglutfayiid s aila fe

1.2.1) Bevacizumab (Avastin®) (il anti-VEGF
siiausnitlaumsiusealas FDA Inlaylumsinuuzii
aldny Tudwa. 2547 uadelilasumsiusedlulalulsam
ponalsinuiimhllasnm wet-AMD Tnsiaunmaoaiden
nazdaumlaeass wurlarad oifivedne aatluume
uailvoidsie Termsunafonnn ieanil plasma half life
wda 20 Su wazeriilmanalvy  shlmamBagum
smz@g‘lugumumnﬁmwﬁﬂgu eiiniiily nonselective
anti-VEGF ilz%"lﬂqﬂ isoforms Y93 VEGF

1.2.2) Pegaptanib (Macugen®) 1flu anti-VEGF
lasunssuseaneinlag FDA Tuilna. 2507 Inlasnmn
wet-AMD Tﬂﬂmiﬁm%ﬂi‘um swiiatiiily pegylated
modified oligonucleotide ﬁﬂmﬁuﬁalﬂu selective anti-
VEGF agidoniuimme VEGF-A,, ﬁazﬁiuemma&?mﬁu
major isoform Tunszuaums angiogenesis Y93I fJWﬁﬂﬁ



Vajira Medical Journal

Vol. 52 No.2 May - August 2008 187

H51mune 3 plasma half life w1y 10 Ju
1.2.3) Ranibizumab (Lucentis”) 1{lu anti-VEGF
lasumssuseanernluiin.g. 2549 Tag FDA Tnlalunisinen
wet-AMD Tﬂﬂmiﬁm‘lﬂgum 1 nonselective anti-VEGF
wiiatiidu recombinant IgG, Kappa isotype monoclonal
. o T o
antibody fragment (rhu Fab V,) fﬁmaqman UINUN
g ! . d
Tmaqa 48 kDa 18111 bevacizumab Mtiu monoclonal
antibody (rhu Mab) tywdedfiu Fallumiinluana 149
! Aa g oq” a ¥ a .,
kDa 3 1m  mshiluana@nminnadaqumazil vi-
treous half life 1#ies 9 7 wazdl plasma half life 1ieq 3
Tu ortiailiinnun
Jagtiiudinenumsinuniien anti-VEGF wnlylu
diabetic macular edema® wunlawaduazlune proli-
ferative diabetic retinopathy® nunlawadiyuiu
190UMIANEIN w81 anti-vascular endothelial
growth factor TumsSn U NMUTUIOM
1. luilw.f. 2548 Macugen Diabetic Study Group®
lasrvaudsz@nimmuazanulasansvesnisly o
pegaptanib lumsSnun diabetic macular edema “hwyhﬂ
172 19 msaAnwhlasuusm oy 4 ngu Taslisnumhe
NNNQUANTRDINQUATIMAY 44, 44, 42 LBY 42 MUAIAY
N I R L Y Lor
nguiwikdenguiaulasumsia pegaptanib lwuaNa
0.3, 1 uaz 3 Haansumumay mulunquind@laiumsia
v ¥ = Q' =) v d' o = !
placebo 1v1um MananGudaluIuimmsiny aeuly
o L& Y] 4 LY A A
dlann 6 uazdlann 12 wazludlami 18 onvdav LN
; AR . o
3 59 1ABUARZATINNNY 6 dUav 1Bunu ¥isemmsinm
v & Y v o -
ABUAUAIDT W30 |¥NIAIITIINAU Mmsdsziiiuwalu
Py . Ve
dlamn 36 wunlunquuihenlesy pegaptanib g
o m v o' d ad o
0.3 Hadniuiiaundsvesmemavuegluszdy 20/50
a o oA o,
nfisuineufiunguiiaa placebo agfiszay 20/63 (p-value
K

= 0.04) yiheaiNseeWEIONYIIY Snellen chart (WY

L)
=

10 AI9AYT HIBNINNITOUAY 34 nﬁ‘aumaunmauma
placebo onindlasesas 10 (p-value = 0.003) Q‘lht’l
ansaousnsnusly Snellen chart (#uAY 15 é’hé”ﬂm
viomnnmiosas 12 Lﬁﬂumfmﬂmanmﬂ placebo o
iudulasevas 7 (p-value = 0. 12) ANUNUIVDI9D
ﬂswammmu macular aaaunas 68 lulasiuas Vs
na‘nmﬂ placebo fianumnvesvelszamaniiniunde
4 'lulasues (p-value = 0.04) Jﬂaﬂmnnz{uﬁ"lc-ﬁ”%’mn

pegaptanib wmwmu‘lwmuwamnmmmmm‘lmuuﬂ a5

1ham 1deneoniitlioym Tyeasslujua nszenmoniay
¥ ! o =2 & 'a¥ Aa
uazaonszan oy lshany Tunsinuiiwunigiheniing
mwa“lumm 1 99 Lm'luumiamlﬁﬂ’mﬂm Tumsanunil
WA U UYBI1INY
2. lull w.e. 2549 Macugen Dlabetlc Study Group™
lansaunaveamslye pegaptanib am‘unumﬂa retinal
neovascularization °luzi1hﬂﬂqmm’mumiﬁﬂmmew 1 MU
¥ 1 ' dy ' = ¥ 1 4'4 . .
172 919 Tugihenquiinuniigienil neovascularization
57UMBNY diabetic macular edema MUY 19 T 1AlAAA
° A A 'a¥
2oNNNMIANET 3 8 Tudnnu 16 Nemae wunlgile
4t o4y . e a4
Meoglunquiiia pegaptanib 13 91y 41BN 3 118 aglungua
o P [ Y] v
placebo Mnmstsziliunaludlami 36 wunuihelungu
Aa . = . . o)
fiNa pegaptanib § neovascularization anas v3emulyl
9w 8 e amflusesas 62 aaulunquiiaa placebo
. o C o
luiimsanasves neovascularization se13lshamuilyie 3
oy . da o
wlu 8 im‘luﬂqw"lmu pegaptanib M) neovascularization
y Y
aAad 1Aa neovascularization YulnuludUani 52
1.3 Triamcinolone acetonide M3lwenwtiatifhiltms
TnulumsSnen diabetic macular edema TuseNsnuiaie
laser photocoagulation uandalulana 38msly miavia
LU ¥399A sub—tenon m%uﬂu‘wﬂw diabetic macular
edema anas  MINeUTUATY Tagenlaamsgadoves
blood retinal barrier Fatuwanna1n vascular endothelial
growth factor iag protein kinase C
Tulszmalneiimslseynriiaasiinanmlumsinm
AMZIINUTUIOM
v d
2. MIINFINLIAITOT
« 4 a¥ < G e %
thyiuiinslsersnouaaslumsNEILIMIIALIDM
NAMSANEIUEY Diabetic Retinopathy Study (DRS) wumn
MM pan retinal photocoagulation Tuse proliferative
diabetic retinopathy mmmmaaﬂmsgt\ujL?mmﬂmama
ivchdy Tesmmzlunendsmemsgadaesa (high-
. .. 2 Ao o A A A
risk characteristic) #INANHULAIY AB U neovascular
disc vnamnnmilelud fanileluenuvesiui disc visolu
d'd . A . ! v A
J1YNY vitreous 130 preretinal hemorrhage 3IWNUY
neovascular disc "Umﬂhluﬂlmy ¥isoll neovascular UeNL3IIM
. . 4 4 A A . A v
optic disc VNAATINIYINUN disc ¥iolugnn 1NmMs
Anrves ETDRS23 (Early Treatment Diabetic Retino—-
o
pathy Study) MU21 MIENEIAILBITNOUALEETTINFY
M3lnen aspirin wwaamsgadeananluse  proliferative



188 U9 52 211U% 2 WOEAIAN - RIWIAN WA, 2551

diabetic retinopathy izﬂzl?;mliﬂ lus1e moderate—to-
severe non-proliferative diabetic retinopathy wazluse
diabetic macular edlema ETDRS WU?;W MM focal laser
coagulation Tusre macular vy Tagmwizlune clini—
cally significant macular edema «muaﬂymumﬂmmu fo
meum retina ‘nmnaama‘lu‘wum 500 le NNIANANUYDN
macular vi50% hard exudate atlmifluwu‘n 500 Hm 9199
ﬂaN‘UEN macular i’JlJﬂmJ retina YN Tlﬂilﬂmfm exudate
mmmu@ﬂu@nmumm 500 Um ﬂ”lﬂ ‘Hiﬂllﬁ')u‘ll’ﬂ\‘l retina
funnaituimu dise (500 pm) Wisennm mn"lﬂag‘lu
ﬁuﬁmumwﬁﬁu disc diameter “?;Qﬁ macular lﬂui]ﬂﬂmﬁ
‘W‘U’J']ﬂ'liENLaL“]iﬂ;ﬂ;?ilﬁﬂﬂ']iﬁﬂ]Lﬁﬂﬁ"lﬂﬂﬂﬂﬂﬂ?ﬂnuﬂﬁlﬂﬂl
Ll’f)ﬂﬁ]'lﬂu EDTRS Elqllﬂﬂ'lﬂ'liﬁﬂ‘kﬂ WU’J'Iﬂ']T’V]'] panretinal
photocoagulation quﬁﬂixiﬂ%‘ﬁmw mild %39 moderate
non-proliferative diabetic retinopathy u,@;“luimmzﬁﬁmi
‘1@;1%1Uﬂ13ﬂi'lﬁ]ﬂfhﬂﬁlj”llﬁ'u@ ﬁvummm%memtﬂumnéﬁu
TvsuthmsSnmaeiaies «?wz%waﬂmﬁqmtﬁﬂmﬂm
HazaAMIM vitrectomy ladesevaz 50

13301 diabetic macular edema (DME)

M33ny1 DME meauﬁﬂﬁﬂﬂlﬂ: focal laser coagu-
lation Gluﬂiﬁ‘ﬁ"ﬁ focal leakage mﬂﬂ? green-yellow
wavelength @éwzaﬂ absorb Tauidoalu microaneurysm
Ul@m Tunsaiil diffuse leakage 1“8@1@81% gr1d pattern
wazly green—yellow wavelength Tﬂﬂﬂﬂﬁui“ﬂ”ﬂ'ldi‘"ﬁ?'m
spot Uszanat 1 spot size wnlanaduinnnels uatnene
ﬂﬁﬂiﬂﬂ1ﬂ3ﬂlﬂl“]ff);W“U’JﬂlJﬂ‘Uu Gluﬂﬂl‘ﬁﬁ"lumﬂiﬂﬂll vi—-
treous traction ﬂmﬁnm macular “Bﬁuﬂuﬂmm pars plana
vitrectomy i‘?mﬁ‘umim internal limiting membrane peeling
wennniiiaiimssneuuulmilasnislee laun triameino-
uazen anti-VEGF

3. m3snmnlag vitrectomy

lone acetonide

mnmiﬁnm‘um Diabetic Retinopathy Vltrectomy
Study (DRVS) WM M early vitrectomy ¥3¥aAn13
qmutﬁﬂmﬂﬂﬂuiw severe proliferative diabetic retinopa-
thy M3 pars plana vitrectomy ﬁﬂﬂﬂizﬁdglﬁﬂlai
vitreous gel 09 LﬁumiJﬂﬁi@'hﬂﬁLﬁﬂﬂﬁ;ﬁﬂjﬂﬂq fi-
brovascular tissue  ¥isotfiorordonlujumenn wiere3nmn
retinal detachment lau@@ traction membrane HAZID1
fibrovascular tissue ooRINAITBYITENNM UBNMNIIBINN

A ! a A Y o
LW ﬂ“]f@llll“]fl]i@ﬂﬂﬂm]ﬂma\iﬂﬂﬂﬁgﬁ’lﬂ@n HATIN ﬂll’f)\jﬂu

2TSLITHNG

Tulviitia neovascularization 9nlagn1sna  laser
. o . IS) ¥ ' dy‘u 4”
endophotocoagulation 1M1 vitrectomy NUDUIFAIU

lusedi persistent vitreous hemorrhage in@vzsolnil
msgaduvedeansy uammelu 3 hou Tugihonnvu
a d' A ¥ 1 a d' A
wiadn 1 wazmuly 6 weulugihommusiian 2 @ealy
qundaly absorb  Tniarsani vitrectomy Tagn1azil
ihuveus¥lumen vitrectomy Ainuvesiiga
Tuse premacular subhyaloid hemorrhage ARgILM
vitrectomy mzanlumazifa fibrovascular proliferation
A . .. A A . .
N internal limiting membrane #*39% posterior hyaloid
face 1A@ tractional macular detachment ¥3® macular
epiretinal membrane MUV
Tuse comblned tractional and rhegmatogenous
retinal detachment Glmi‘mm vitrectomy ﬂﬁ)m’l subretinal
fluid szqnawlUde macular
Tus18 macular- mvolvmg 39 macular threatenmg
traction retinal detachment WeNi“U‘VH vitrectomy Tﬂﬂmu
Tus19 macular edema °mJ posterior hyaloid W12
HazANAl MM vitrectomy LHIVAALIIAIAG macular
Tudszindlnemsipranzinvmmuiusemaualuy
' v Pl o
afn DAy WUMIMITNBIAILUALAIEDIHAZNITMN
vitrectomy anunsadnmnnzivnuiuem lanarduiiin
' I = o A ! * o/
woly ealsimuiimainiimslmanlslumsinmnlamnme
MIINIAET ATV triamcinolone acetonide laiins
¥ diabetic macular edema Tudszimelngluma 5 1
AN mufn anti-VEGF umiumfl%iﬂm prolifera—-
tive diabetic retinopathy Tuans 2 Tiiwmn dwunlanad
' A A a L. X a2
UM tazlunsdlitia neovascularization YU
aodlwenilosnanoiiouilonIuny neovascularization
MINBIMNUTUIOMIZEZ UL laen Funfdes
vrood dad > X
mlyng WndTigane MsnaluwunmzuuIuIemy
szezisuusn wihehlasumsitesendulsawnnnumnie
D . ; v A
A lnInYUNINEATINNEMNNIZUNHIUTLIEM Famla
onlumalfiad  Tegiuiimsaansesnnizimmuiusem
as 'vu ldnd 4'4 a A o
UCIUEE me"lumﬂwnﬂi”ammw LUINNNIAANTDI

mwuwm”mﬂﬂa ﬂ'lf.i‘h’iLLW‘V]UﬁiﬂWﬂ'ﬁJ'lﬁTlﬁu’Jilﬂﬂ‘JJvliTlﬂ

v

i]']fJﬂ'lWi]’t]Gl'nJiL’JmLﬂﬂ?liﬂilulhéllﬂ'lﬂlﬂuﬁn LLﬁ’JE)'I‘Llﬂ'IWO'IfJ

Laﬂummﬂu mammwmﬂimnyuwmmu “]NNL‘UEJH

L4

lavhmsfine wunlumsssmwaolninyunnoein 354
fimanuuuudlunsfansesnmzimuiueandusesas



Vajira Medical Journal

Vol. 52 No.2 May - August 2008 189

89.3 ANyl AW MMIENATIN LagMMI
MUYNOAY 50008 72.6, 94.3, 79.4 LAY 91.9 MUMAU™
Ftazanitiosnnyiheecnnsoiumsinnlsammmnunaszy
MINANTBIN NI NUTUIBMNTONAUIUMTINTIMIATIY
o ¥ A o o ‘
eensaRen lagluaeudonalwudnyunwneios Tagnw
' ' . =2 A % Y o4d
ellansoaaniu telephone line 39fvszlovulunesn
4| [ 'dv P PR o [V v
amdlnalufisnyunne  uwneaeulsmeszaaniislniny
s 1 ]

unngmwiznsdinnworsialnd  anuralnavese
Uszamen viselunulandanudalnd uazlunsainiinm

' ' o d! a a a
f,‘ﬂﬂ‘lu"]ﬂ"ll%u“]iﬂﬂ1%‘1Jﬂ’J13JNﬂﬂﬂ¢]‘lli)\iﬂ1

a5

L]

mﬂﬁnmamum%mﬁum HUINMNINMISTABULINNY

Fusemidsunladldesann iflesnndanugmenens
fuflaazmsmidiulsmnntu Smahunmamsinuuuy
Tinnly  eolsAmumsinsuuylnihnlsanidny
Funlfesnlaniege Tasmmzelunqu  anti-VEGE

v v

“ijﬂﬂ"lLLWQ‘lﬂﬂlLazﬂW%ﬂﬂxﬂﬂfﬂ@lﬁﬂﬂiuﬁﬂ’)ﬂﬂ?ﬂﬂﬂ HUDNIN

D-

De

Holunquildeegluszmnenisdnmn Satudefiangaluns
@,uammmmmﬁmam ava Az LIeM
Tuszozuusn aazdomlynelumsinuuesn ey
mmam?ﬁmamixﬂxguuiménmn

LAN&@1521924

1. American Diabetes Association. Screening for type
2 diabetes. Diabetes Care 1999; 22 (Suppl 1): S20-
3.

2. Moss SE, Klein R, Klein BE. The 14-year inci-
dence of visual loss in a diabetic population. Oph-
thalmology 1998; 105: 998-1003.

3. Jenchitr W, Samaiporn S, Lertmeemongkolchai P,
Chongwiriyanurak T, Anujaree P, Chayaboon D, et
al. Prevalence of diabetic retinopathy in relation to
duration of diabetes mellitus in community hospi-
tals of Lampang. J Med Assoc Thai 2004; 87:

1321-6.

10.

11.

12.

13.

Pamonvaechavorn P, Patanonta U. Prevalence and
risk factor for diabetic retinopathy in Prachuabkirikan
hospital. Thai J Ophthalmology 2004; 18: 77-85.
Nitiapinyasakol N, Nitiapinyasakol A, Tunya C. Dia-
betic retinopathy screening in community hospitals.
Thai J Ophthalmology 2004; 18: 103-10.

Fong DS, Ferris III FI, Davis MD, Chew EY. Causes
of severe visual loss in the early treatment diabetic
retinopathy: ETDRS report no.24. Early Treatment
Diabetic Retinopathy Study Research Group. Am J
Ophthalmol 1999; 127: 137-41.

Early Treatment Diabetic Retinopathy Study Re-
search Group. Photocoagulation for diabetic macu-
lar edema: Early Treatment Diabetic Retinopathy
Study report number 1. Arch Ophthalmol 1985;
103: 1796—-806.

Leske MC, Wu SY, Hyman L, Li X, Hennis A,
Connell AM, et al. Diabetic retinopathy in a black
population: the Barbados Eye Study. Ophthalmo-
logy 1999; 106: 1893-9.

Varma R, Torres M, Pefia F, Klein R, Azen SP:
Los Angeles Latino Eye Study Group. Prevalence
of diabetic retinopathy in adult latinos: the Los An-
geles Latino eye study. Ophthalmology 2004; 111:
1298-306.

Klein R, Klein BE, Moss SE, Cruickshanks KI.
The Wisconsin Epidemiology Study of Diabetic Re—
tinopathy XIV: Ten-year incidence and progression
of diabetic retinopathy. Arch Ophthalmol 1994;
112: 1217-28.

Yanko L, Goldbourt U, Michaelson IC, Shapiro A,
Yaari S. Prevalence and 15-year incidence of re—
tinopathy and associated characteristics in middle—
aged and elderly diabetic men. Br J Ophthalmol
19835 67: 759-65.

Nitiapinyasakol A, Nitiapinyasakol N. Risk factors
of ophthalmic complication in diabetes. Thai J
Ophthalmol 1999; 13: 23-33.

Cruickshanks KJ, Ritter LL, Klein R, Moss SE.

The association of microalbuminuria with diabetic



190 U9 52 211U7 2 WoEAIAN - RIWIAN WA, 2551

TSLRS

14.

15.

16.

17.

18.

19.

20.

21.

retinopathy. The Wisconsin Epidemiologic Study of
Diabetic Retinopathy. Ophthalmology 1993; 100: 862—
7.

Service FJ, O'Brien PC. The relation of glycaemia
to the risk of development and progression of retino—
pathy in the diabetic control and complication trial.
Diabetologia 20015 44: 1215-20.

Early Treatment Diabetic Retinopathy Study Re-
search Group. Grading diabetic retinopathy from
stereoscopic color fundus photographs—an extension
of the modified Airlie House classification: ETDRS
report number 10. Ophthalmology 19913 98 (5 Suppl):
786—806.

Wilkinson CP, Ferris FL, Klein RE, Lee PP, Agardh
CD, Davis M, et al. Proposed international clinical
diabetic retinopathy and diabetic macular edema
disease severity scales. Ophthalmology 2003; 110:
1677-82.

Javitt JC, Aiello LP, Chiang Y, Ferris FL 3%, Canner
JK, Greenfield S. Preventive eye care in people
with diabetes is cost-saving to the federal govern—
ment. Implications for health-care reform. Diabetes
Care 19945 17: 909-17.

Schoenfeld ER, Greene JM, Wu SY, Leske MC.
Patterns of adherence to diabetes vision care guide—
lines: baseline findings from the Diabetic Retinopa—
thy Awareness Program. Ophthalmology 20015 108:
563-"71.

Wang F, Javitt JC. Eye care for elderly Americans
with diabetes mellitus: failure to meet current guide—
lines. Ophthalmology 19965 103: 1744-50.
Kinyoun J, Barton F, Fisher M, Hubbard L, Aiello
L, Ferris F 3. Detection of diabetic macular edema:
ophthalmoscopy versus photography—Early Treat-
ment Diabetic Retinopathy Study Report Number 5.
Ophthalmology 1989; 96: 746-51.

Lee VS, Kingsley RM, Lee ET, Lu M, Russell D,
Asal NR, et al. The diagnosis of diabetic retinopa—
thy: ophthalmoscopy versus fundus photography.
Ophthalmology 1993; 100: 1504-12.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Lin DY, Blumenkranz MS, Brothers RJ, Grosvenor
DM. The sensitivity and specificity of single-field
nonmydriatic monochromatic digital fundus pho-
tography with remote image interpretation for dia-
betic retinopathy screening: a comparison with oph-
thalmology and standardized mydriatic color pho-
tography. Am J Ophthalmol 2002; 134: 204-13.
Ruamviboonsuk P, Wongcumchang N, Surawongsin
P, Panyawatananukul E, Tiensuwan M. Screening
for diabetic retinopathy in rural area using single-
field, digital fundus images. J Med Assoc Thai
2005; 88: 176-80.

Browning DJ, McOwen MD, Bowen RM Jr, O’Marah
TL. Comparison of the clinical diagnosis of dia-
betic macular edema with diagnosis by optical co-
herence tomography. Ophthalmology 2004; 111: 712—
5.

Klein R, Klein BE, Neider MW, Hubbard LD, Meuer
SM, Brothers RJ. Diabetic retinopathy as detected
using ophthalmoscopy, a nonmydriatic camera and
a standard fundus camera. Ophthalmology 19855 92:
485-91.

Marcus DM, Brooks SE, Ulrich LD, Bassi FH,
Laird M, Johnson M, et al. Telemedicine diagnosis
of eye disorders by direct ophthalmoscopy: a pilot
study. Ophthalmology 1998; 105: 1907-14.

Lim JI, Labree L, Nichols T, Cardenas I. A com-
parison of digital nonmydriatic fundus imaging with
standard 35-millimeter slides for diabetic retinopa-
thy. Ophthalmology 2000; 107: 866—70.

Bursell SE, Cavallerano JD, Cavallerano AA,
Clermont AC, Birkmire-Peters D, Aiello LP, et al.
Stereo nonmydriatic digital-video color retinal im-
aging compared with Early Treatment Diabetic Re-
tinopathy Study seven standard field 35-mm stereo
color photos for determining level of diabetic reti—
nopathy. Ophthalmology 2001; 108: 572-85.
American Diabetes Association. Diabetic retinopa—
thy. Diabetes Care 1999; 22 (suppl 1): s70-3.
Cunningham ET Jr, Adamis AP, Altaweel M, Aiello



Vajira Medical Journal

Vol. 52 No.2 May - August 2008 191

31.

LP, Bressler NM, D’Amico DJ, et al. Macugen
Diabetic Retinopathy Study Group. A phase II ran—
domized double-masked trial of pegaptanib, an anti-
vascular endothelial growth factor aptamer, for dia—
betic macular edema. Ophthalmology 20055 112: 1747—
57.

Adamis AP, Altaweel M, Bressler NM, Cunningham
ET Jr, Davis MD, Goldbaum M, et al; Macugen

32.

Diabetic Retinopathy Study Group. Changes in reti—
nal neovascularization after pegaptanib (Macugen)
therapy in diabetic individuals. Ophthalmology 20063
113: 23-8.
¢ ¢

oAMA duAalnad, w3 seaeiiv. mInfiuifioy
mslanmmeveminadnlagluvmomumiumsas
N1ﬂi§1u1uﬂ1iﬁﬂﬂiﬂ<]LU']‘PT’J']N‘%H%E)GI'I. WIS 25513
52: 83-91.



