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Visual Prognostic Factors in Patients with Diabetic
Macular Edema Treated with Intravitreal Bevacizumab
at Samutprakarn Hospital
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Abstract

Purpose: To analyze the factors from baseline characteristics of optical coherence tomography (OCT)
for predicting the visual acuity after receiving the intravitreal Bevacizumab injection for treatment of
diabetic macular edema.

Methods: Retrospective study of 54 patients with diabetic macular edema at Samutprakarn Hospital from
August 2018 to January 2020 was analyzed. Patients who met the criteria received monthly intravitreal
Bevacizumab injection at least 3 injections within 6 months. The visual acuity measurement and OCT
were performed in each visit. Patients who improved VA > 10 letter scores were considered in a good
response group.

Results: After receiving treatment, patients had a significant improvement in VA. The mean VA at
baseline, at 6 months and at last follow-up were 49.2, 58.5 and 56.5 letter scores (20/100, 20/70 and
20/80 Snellen Equivalent). After 3 months of treatment, there were 27 patients in good response group
(50%). The analysis found that there was no OCT characteristic which had a significant relationship with
the good response group. The OCT characteristic that tended to be significant for good VA response was
the presence of subretinal fluid (SRF) in the baseline OCT (p-value 0.051).

Conclusion: There was no characteristic of any baseline OCT which can predict VA response after the
injection. However, the presence of subretinal fluid in the baseline OCT may tend to correlate with the
good VA response after receiving treatment.

Keywords: OCT characteristics, OCT predictors, Diabetic macular edema, Intravitreal Bevacizumab

The author has no financial or proprietary interest in the material or method mentioned




Uadenennsalszaunisuesiivresiaslsrgnnmdnaenuinaniumvmuiilasunisdngn Bevacizumab 3

Wi iuslulsmeuaaymsysinig

unin

Tuthagtuinuifivszvnsialanduuimnu
Fruaunndu Tnewlonaruludthsmanddumis
finmzunsndounen Tun wwwulurent uas
fnsumvesganndnsuinidewnainlsauiviy
(Diabetic macular edema) ynlaldsunissnui
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Tsnganmdnaenuanminuutudangan
Mnnsigihedseduiimaluieniias silivaon
\Fonfiaeuszammilanuasiivdsundasld nanfe
iin15ana3v81 retinal blood flow dnsgayLdeves
blood-retinal barrier uazfinsifiuduges retinal
vascular permeability nszuIuMIee Bvinlhin
retinal ischemia yiinnsas1sansngy Vascular
endothelial growth factor (VEGF) %QLTJumLWMﬂﬁ
nn1sasavaenidenentyil (Neovascularization)
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endothelial growth factor (Anti-VEGF) Lﬁﬂﬁﬁum
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91NN MTATBAUIAAUENANIAINUIMIY
(Center-involved diabetic macular edema)"
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Bevacizumab daifu Anti-VEGF wfianils Tudevsd
15AANINTRIDANUININUIMINUMNEVEAN UTE U
AVNINUIAR

TUNMINTIAANIUNENITTNYILIAANNTA DM
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Disorganization of the retinal inner layers (DRIL)
Hudu

ysnnddeldinin e dtulae i ingUsyasivdn
omenuduiugluiledodnuazaes OCT Wedy
ﬁmﬁmzmmsawmﬂsaiszéfumimaqLﬁumaqﬁjﬂuwé’q
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Domain Optical Coherence Tomography (SD-OCT,
Spectralis) Wu13ATUAINTARTINASTAIUNUA
11NNIM30LINY 320 luaseu (Central subfield
thickness = 320 um) 3) fisvdunsuaaiuusnisy
(Presenting visual acuity) agllusgAuuginil 20/20
wARnImIeWiU 5/200 4) fUaelasunissnusie
n158Agn Bevacizumab dthium egstossiuau
3 1Wu neluszezing 6 Loy

ﬁm%’u@ﬂmﬁmﬁmmsﬁ (Exclusion criteria)
leun 1) fUreidulsanemndus filsiinsu
YognsunmMYn 2) wglasunisdnednriuninigly
12 \feurounisitetl 3) wneldfumsBuawesiian
nnnaenn (focal/grid laser for diabetic macular
edema) Aouidun1s3deil 6 o 4) flheiifdevinu
Tunsdnendntiriugnan wu Sanadugnengs , Tms
Andesouniem Wudu 5) fuasiidulsaiilara
\@eAlRuUNaU (myocardial infarction), Stroke #3®
HUseIRlATUNISSNY Acute congestive heart failure
aolu 1 Ineunside 6) fUaeildFunisidn
ANTZANTUTENINYWNITINE

Merigdde nsiusudeyagthenavsedeu
Q”ﬂwuaﬂ (Electronic Medical Record, EMR) oR
Usenouludedeyaiiugiuvesdiae léun e ang
avsmssnu Tsadsvand seduthmaneuldfuns
11901 (Fasting Blood Sugar wag HbA1C) N3
avrandesdu Taun lsanemaug denszan deiiu
LAY TEAUANUTUNTIVOUUWILAEAN Seaiaaille
SUMISnEEeeUsTE AN S1UIUASIwEINTS
3ne warn1ssnwsnilasu 1dun nsawesae
Uszamnan (Focal / Grid laser photocoagulation)
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Bevacizumab (1.25 mg/0.05 ml) itiriusagng
wosdiuau 3 Wy meluszezian 6 Wweu lnswnae
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jumnn 1 feu aundszaunisusaiiu (Visual
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Acuity, VA) 2gAn1Mu5owinnu 20/20 Usznoufiuainu
wuwaw%nmammw%mam%ﬁﬁﬁumﬁmmsz/i‘
(Central subfield thickness or CST < 320 um) tag
izéﬁ’umﬁmmLﬁumﬁasmﬁaaaaﬂﬂ%’jmé’ﬂqﬂﬁlﬁ%'ums
201 NMENRINITIN 6 LHBU 81INITUIMYAL NN
VA uay CST peiindeannanendnseii 2 ads unn
MEIRINUYALILET VA waz CST wdas fihenagldsu
nsiasnanensnesely

uanmm‘f@’ﬂwmwmmaiéf%’mﬁﬁmim
N3N ®19MIVINAIBLAES (Focal/Grid laser
photocoagulation) NMERAIIINNITINEINENITANY
lUuaniu 6 hou

dwiuteyalunssnw Ysenaulume sedunis
WDy (Visual acuity, VA) Iagld ETDRS chart uag
NANSTIAT0UTEAMAIFIELAT DS Spectral-Domain
Optical Coherence Tomography (SD-OCT,
spectralis) Tngluidesdurounsanenduusn (FHeu
7i0) %ﬁwmiLﬁu%gaizéﬁ’umimamﬁuﬁaqﬁu (Initial
VA) uagdieya OCT TuFesruuiuvesanmdnnans
291 (Central subfield thickness, CST) {Jjagaﬂﬂi
maa@mmmwmawam ToukA Subretinal fluid (SRF),
Ellipsoid layer, External limiting membrane (ELM),
Hyperreflective foci (HRF), Cystoid macular edema
(CME) e Disorganization of the retinal inner
layers (DRIL) dmsuludioud 3, 6 uazadsgniinei
frhannsafamama manazideldiAudeyaluFes
VA wag CST 970 OCT

lun1snsvsiunisueaiiuyesiae (Visual
acuity, VA) #U1e3gle5un159539098 ETDRS chart
wazihluuUanaidu LosMAR way Letter scores it
Talunsiasziiaely Im&gﬂwﬁﬁmiwﬁlwwm
sefumstefiuintuLnnImSeWiafy 10 letter
scores MAAMNIATUNITSNWIATU 3 IiBUALYNINDE
Tunguilneuausssian1sinwd (Good response

group)
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Figure 1 anwauz OCT Mnulalulsngnnindnaeniuanainiuimiu A, Cystoid macular edema fidnwuzidu

intraretinal cystoid-like cavities, B. Disorganization of the retinal inner layers (DRIL) anWuzUDITUD
Uszamaaululaanunsauendusening ganglion cell-inner plexiform layer complex, inner nuclear
layer, way outer plexiform layer laagnsdanuniglureuwn 1 mm Ainsnalswes fovea, C. Disruption of

ellipsoid zone, D. Subretinal fluid

NSAATIINISEDA

d1115U Demographic data A qualitative
data TéuA e ansn1ssnw Tsadsesnsn mdnsd
ANy anvazvaudnIUle TEAUYBIUINIINAD
Usgamauagn1slasunistuawesinwganindnae
aua deseikansdoyadulosidusivesdiiuau
fune uazludndifu quantitative data léuA o1y
sesuthanaludeniounissnemiem siuiuaei
2087 LATITETLIAINITAARINNITSAYY ALATIEH
wanadeyaLdurnansfifldiudoauunnsgiunazan
G

Tumsirswinisiddsuutas VA uag CST tu
19 General linear model (repeated ANOVA) Tun1s
nageUmA P-value TnoAa P-value fitfosanda 0.05

ﬁ?ua]zﬁmimnﬁﬁﬂsﬁﬂﬁmmqaﬁa drusulunis
mANNduNusveIRUTUade initial OCT v good
VA response Sulald Independent t test @%5u
s Numerical data lawn CST wag Fisher’s exact
test dmsuiuls7iiu categorical data TneUszana
HaseLaNdALIs STATA/IC 14.0

NANISANE

INMITIUTITeLAEUedounds wudniyUae
dinaurimsidoriomn 54 au lasidnuedoyaiialy
Fapnanad 1 Taewuhiiffihemeane 31 au (57%) e
Wi 23 A (43%) flheogiade 58+8 T dwiluafld
avsnisshwndudniudnusziuguaimuiend (Tns
194) (52/54, 96.3%) Q’ﬂwﬁ%wmi‘]mmmm DM
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Table 1 Demographic data (n=54)

Statistics data

Variables N (%) or Median
mean + SD. [min - max]
Sex : Female 23 (42.6)
Male 31 (57.4)
Age (year) 57.78 + 7.62 58.5 [40 - 83]
Avisnssnw
Unsnes 52 (96.3)
WUnaunss 2(3.7)
Underlying diseases
DM type 2 54 (100)
Hypertension 40 (74.1)
Dyslipidemia 34 (63)
Chronic kidney dis. 13 (24.1)
Ischemic heart dis. 2(3.7)
Stroke 3 (5.6)
Eye studied : Left 20 (37)
Right 34 (63)
FBS (mg/dl) 170.5 + 62.39 152.5 [83-291]
HbA1C (%) 8.56 £+ 2.52 7.75 [5.6-13.3]
Lens status : Phakic 47 (87)
oL 7(13)
DR status
Moderate NPDR 14 (25.9)
Severe NPDR 12 (22.2)
PDR 28 (51.9)
Number of injection
First 6 months 5.04 +£0.93 5 [3-6]
Total 6.81 + 1.96 6 [3-11]

Follow-up time (months) 10.26 + 3.59

Focal/grid laser 7(13.1)

photocoagulation
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type 2 Tneflsziurima (FBS) uwsniuiade 170462
meg/dl LLasﬁizﬁuﬁwmaazamaﬁa HbA1C 8.5+2.5
% fUrsdlnydalinglasunsidindenseaniuni
FrefiianAneiTe (47/54, 87%) UsEanadmsanile
vosfUastavualdunisitadedu POR (28/54,
51.99%) weniuidiu moderate NPDR (14/54, 25.9%)
way severe NPDR (12/54, 22.2%) 32823a160n14
9IMsLaAnAe 10 Lieu (10.26 + 3.59) flheusiayse
Isunsanendniuniade 5 9 (5.04 £ 0.93) Tu 6
WeuuINUeINIsSnw uazade 7 Wy (6.81 + 1.96)
ARBATEEENATSUNSTNY Aendsannldsunis
Shwimens@nendriunilidesndy 6 wieu TgUae
Aldsuawesd focal/grid laser photocoagulation Ju
U 7 AU (13.1%)
sefUNTNRLUEUSUADUNTS Y wasnendd
sunmssnwnduduandunisd 2 guaeia 50 ay

= [y <

fisziumsusaiiuiiusniv, 1 6 Wou wagiin1smse
QW’]Mﬂ%MﬁqqmﬁmLﬂu Letter score MU 49.2
(49.17 + 17.56), 58.5 (56.57 + 14.47) waz 56.5 (56.57
+ 14.47) auaau (20/100, 20/70 wag 20/80
Snellen Equivalent) Tngluioudl 6 ndsldsun1ssnu
ftauasdl VA Letter score Aluiadeuniign fe 9.4
letter scores (9.35 + 14.01) NYoyaTLAUNTUDY
Wiuvestfihe fiiefifinswasuassdunsue iy
fifdunnniwdewintu 10 letter scores ndsanld
funsinwAsu 3 ieuazgnineglunguiinovaues
#aN135nw17 (Good response group) Fsnidusuan
27 au (50%) wagliduiuwinduguieusnivilean
ﬂﬁjué’fﬂﬂé’l:} (Poor to fair response group)

37t 3 uansliiiuszduauvvesgaa
Hmfiaenn (Central Subfield Thickness, CST) 910
OCT wasfihemudiduduiounssnu uazn1ends
lgsumssne tne CST HuwwilduanamdaingUaela
Fun1s@ned1jumegelidedrAy (Mean CST
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Table 2 nsiSeuiisuAsyauaen (Letter Score Visual Acuity) ABUWALAEUSILASUNITINYIT 3 1oy, 6 Liou

WAZN1INTIAASIAAYINY (Letter scores)

Visual Acuity Mean + SD. Mean change + SD. p-value
Initial 49.17 + 17.56 Reference 1

3 months 58.24 + 14.48 9.07 = 12.59 <0.001
6 months 58.52 + 13.27 9.35 + 14.01 <0.001
Last F/U 56.57 + 14.47 7.41 x 16.68 0.002%

P-value by General Linear Mode (GLM)

Table 3 n5USeuLiisu Central subfield thickness (CST) ABULALAENSILASUNITINEN 3 LHBY, 6 LABULALNNT

ATIVATIGAYINE (um)

OCT CST Mean + SD. Mean change + SD. p-value
Initial 474.3 + 147.67 Reference 1

3 months 34581 + 85.2 -128.48 + 123.03 <0.001
6 months 342.17 + 84.61 -132.13 + 133.08 <0.001
Last F/U 346.96 + 87.66 -127.33 + 126.89 <0.001

P-value by General Linear Model (GLM)

65
1

p-value<0.001

55
1

50
1

45

Initial 3 mo 6 mo Last F/U
visit
95% confidence intervals

Figure 2 mswWSsuliiguAseauatsnn (Letter Score
Visual Acuity) neulaznenadlisunissnen
7l 3 oy, 6 WWeunaznisnsranisaariie
(Letter scores)

change 128.48 taz 132.13 um 1 3 LAy 6 LHDUAIL
A191U) haraanna I uTLIUNITUDLAUNATUAY
aeulutie 6 weu

500
|

450
1

P-value<0.001

OCT CST
400
|

350
|

300
1

Initial 3 mo . 6 mo Last F/U
visit
95% confidence intervals

Figure 3 n131WUSsufisu Central subfield thickness
(CST) AauULazAIgnaIbaSUNISTNYIN 3
WPIBY, 6 WBULAENITNTIIATIGAYINEY (Lm)

dnSudnYEToYaN1INTIATIAMNINYDIADM
fag OCT lauansnalunisnedl 4 wagainnsly
Univariate analysis 1Wa3LAs1¢1tladenig OCT #1913
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Table 4 dnwazwsd OCT LUBIAUNBDUSUNITSN®N
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Baseline OCT characteristics

Statistics data

N (%)
Cystoid macular edema (CME) 49 (90.7)
Subretinal fluid (SRF) 32 (59.3)
Hyperreflective foci (HRF) 17 (31.5)
Disruption of ellipsoid zone 14 (26)
Disruption of External limiting membrane (ELM) 11 (20.4)
Disorganization of the retinal inner layers (DRIL) 7(13)

Table 5 &nwauy OCT LUaedunimuduRusson1sUasullasseAunIsURiuARTuLINNIvS iU 10 letter

scores (Good response) #1381 3 LHau

Good response

Poor to fair response

Initial OCT (n=27) (n=27) p-value
* Central Subfield Thickness (CST) 501.81 + 148.06 446.78 + 144.76 0.173
** Presence of Subretinal fluid (SRF) (%) 20 (74.1) 12 (44.4) 0.051
** Ellipsoid

Disruption (%) 6 (22.2) 8 (29.6) 0.757

Normal (%) 21 (77.8) 19 (70.4) 0.757
** Disorganization of the retinal inner layers (%) 3(11.1) 4(14.8) 1
** External limiting membrane (ELM) (%)

Distortion (%) 5(18.5) 6 (22.2) 1

Normal (%) 22 (81.5) 21(77.8) 1
** Hyperreflective foci (HRF) (%) 10 (37) 7(25.9) 0.559

*Independent t test, **Fisher’s exact test

finuduiussa good response group fidluns1ad
5 wudslifidade ocT T Aifinnuduiusse sood
response group a83dAL Tnedade OCT Aiflwualiiu
9n9azdtedAny loun n15il Subretinal fluid (SRF)
Tu initial OCT (p-value 0.051)

3150l

PnUIIetarnuIgeiiseauiinaluiben
wagndniuaulalaii (FBS 170 me/dl, HbA1C 8.5%)
Feanauideluede Lok The Diabetes Control and

Complication Trial (DCCT)®, The Kumamoto Study’
waz UK Prospective Diabetes Study (UKPDS)® wu
1 msmueusziuthmaluden 19 HbAIC fesnt
7% LENUTOANNNIEUNINYOUYBILUININUINN VDA
\dentdnle (microvascular complication) R
aamé’aaﬁ’uL“ﬂmmEJmiMU@mzé’Uﬁ”]mamu
LUINNUBY American Diabetes Association (ADA
2020 Standards of Medical Care in Diabetes)’ na1
fi8 HbALC < 7% waz FBS 80-130 me/dL fwiunis
muAusziutalldnasidudsrisnduegiebdly
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N335 ¥lAANINTRIDAIUINIINLUINITY
dmsunsSnwlsrganndnem UMY
Tunsifedftheldsunsdnendnfusieds 5 Galu
3588087 6 ieuusn nuigthedinsiasuulas
FLAUNITUBATY UaZAMUNUNTRIANNTRTanTlY
Tuwwameiiitueseiifedfty uavdenndosiunis
WelueRnTiinuun' dmsusseziaindann 6 oy
usn nuhsERuNMNeaiuvesthefinsuasuulag
flamaaidntion uwifegluszauifiniusniFueenaiide
ddyy 1lesanngUaefiFuiisedunisueuiiuuas
Central retinal thickness finsii Ansei 2 a%q azld
fumssaunisinenlunsedaly wazenainngae
Aamuiiadulunsasiaadeioq Tanudsu el
fuaeldunsdneiniisnduanniign
Tuilgtufiusemidenudnumzees OCT s
Fufifauduiustunsasunassedunisueadiy
voUrenenaalasun1sangl Anti-VEGF W1iunn
Gerendas wavaus' lavinisdnwuisniudnvae
999 OCT Inednwazauideidu Subanalysis ¥4
RESTORE Extension trial §3vi1n153iaseidnvas
OCT Y04 U83ANNTATBAIVINAINUINITY 345
AU wuigienguiilasunising Ranibizumab 9
{insanasued intraretinal cyst Ty OCT 881957A157
ﬁ’m%uﬁﬂwﬁﬁ Subretinal fluid Tu baseline OCT ag
1in17amasv09 Central retinal thickness 81981y
dndity Sethumsfigtaed Subretinal fluid Tu baseline
OCT onaiiuwluilissiunisuesiufuntunie
ndaldsunsane Sseonadesuniiseiivuty
atslsfin Vujosevic wazamz? Igvihn1sidudes
Subretinal fluid TugUigann1ndaaeniuinain
LU UAY Wudﬂﬁﬂ’mﬁﬁ Subretinal fluid Tu
baseline OCT gduWusnun1sll Central retinal
thickness, N33l Hyperreflective retinal spots Wag
133 disruption of ELM fixnnndn sauludianisd
macular function ﬁﬁa&m’j’wgﬂ’wmﬂwu Subretinal

fluid Ty OCT

11 A.. 2014 Sun wazane ™ TavnNsANEITY
anwazves OCT lugUiggnnindnaeniuiuain
WUV WUID Disorganization of retinal inner
layers (DRIL) Tu baseline OCT duwusiuseauns

= (Y] Ql' 1 | Ql' dg” 1
1DUAUBINSUNWENIT kazn159 DRIL unnTuludig
4 \auLsNduRuSAUsZAUNISURRTUTLE Al
8 npusy ety Agy

11l A.A. 2018 Santos wazAuz'® lavinn1sIve
anwale baseline OCT Nonaazaunsatulgwensal
sgiunsueiunevainsdnedn JunludUaegn
AmgarenIuINIINUImNY lagyinsanulugiae
67 au B3lasun138nen Ranibizumab wWhjum vn 1
WoU TuYI9 3 HBULSN MNUA38 PRN treatment WU
11 anwalg OCT 913 Ellipsoid zone disruption Wag
Disorganization of retinal inner layers (DRIL) tuga
lelo.l Qll I3 all v =3
TN LUNITNYINTAINSUAULUAITEAUNTU DAY
1nen1373 Ellipsoid zone disruption Wag DRIL Aau
TasUNIsSNYIMEN1saneT TANUAUNUSAUTEAUNS

< c{' 1 1 % Y U d{' =l al
1AUNLE N8N SUNTSNw L laUS s uLiiau
funguiludianyaeding

fakinuddedasdalinutade ocT Tadtiany
duiusiugUnae good response finnu usioglsna
NUIMANEE baseline OCT Tuise9n158 Subretinal
fluid (SRF) HudiuualunienavziodAgniadals
(p-value = 0.051) wndmFeriuFulusuAnsoly

NUITe Ry lmudUsEans nnueIn1sEnen
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