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Microaneurysm Turnover after the Use of Dexamethasone and Bevacizumab
to Treat Diabetic Macular Edema
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Department of Ophthalmology, Dong-A University College of Medicine, Busan, Korea

Purpose: To evaluate microaneurysm (MA) turnover and changes in central retinal thickness after intravitreal dexamethasone
implantation or intravitreal bevacizumab injection to treat diabetic macular edema.

Methods: Sixty eyes with diabetic macular edema were evaluated. In all, 30 eyes received intravitreal dexamethasone implants
(group A) and 30 received bevacizumab injections (group B). All patients were followed-up at 3 and 6 months. MA formation,
disappearance, and turnover (MA formation rate minus disappearance rate) were evaluated. When the disappearance rate
was greater than the formation rate (so the turnover was <0), the microaneurysms were considered to have resolved. Central
retinal thickness (CRT) was measured using optical coherence tomography at all visits.

Results: In group A, MA turnover was 86.6% at 3 months and 53.3% at 6 months, and thus decreased slightly over time, but was
not eliminated. In group B, MA turnover was 56.6% at 3 months and 13.3% at 6 months; the between-group difference was stat-
istically significant (p = 0.014). CRT decreased in both groups, but significantly less so in group B 3 months after injection.
However, no significant between-group difference was apparent 6 months after injection.

Conclusions: There were no significant between-group differences in either CRT or MA turnover 3 months after injection.
However, at 6 months, dexamethasone implantation showed slightly better results than intravitreal bevacizumab injection.
However, further research on long-term MA turnover is required.
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Figure 1. The Microaneurysm of pre-injectional state (A, B)
and at 3 and 6 months post-injectional state (C, D and E, F).
The yellow circle is in radius of optic disc and macula (A, C,

E = dexamethasone implant) (B, D, F = bevacizumab in-

jection).

Table 1. Patients demographics

L 7}7} 403.85 + 114.61 pm, 459.08 + 104.90 um (p=0.243),
27) U ETE Al GAEL ARQlFo] 33.42 + 3.92
7N, HIHRAIERE SE]lsko] 32.75 + 2.817H A ek(p=0.131). A&
o] 27] A E, SATHFA, v 8T e
o b BASHH R frofe Aozt YLATH(Table 1)
TiF B AR A Bl A & S

o b SAEH o ot A
g *EWHQJ 47 GAfrERE A
FAL Aol il AR 374
HA7A) %Li"&*o*r—_z Holoh 67 €A S7lel= 4Fe 2
o, GARH|ERE AFQlato] WWRAISERE Fql5to] wlsh 5
Ab T INEATA EAH R frofel da BvkE Bl
U 67 BAol= el Aol7h glglth(Table 3). Wi w]A]
AT e Mool Qlojd= AR 5 371, o7 EA B
GARH|ERE AtQdtol HubAISER =kl Bl EA1H 2
2 FAsH AR B3RS HGlcK(Table 4). et vl g
T SR QlolA, GAbulERE Aelake] - A 37
A A EPE F]HL0] 0 |kl FS7} 268 86.6%) A
67 EA 167 53.3%= {rA3HAaL HHRAIS =l A
FAF37NEA] 1778 56.6% 4 670LA] 47 13.3%= 748
Rou T JE7E GabERE AbQlte] wis] Zlem & 1
& b Aol= AR RS Ik(Table 5).

a i

Yo AR Feurigeld b 27 A4F
£ PHA AAkaF] Rt Al

o FANFgol AL BRI} SabE §Ix10) mAE

Dexamethasone implant Bevacizumab p-value
Study population (n) 30 30
Male:Female (n) 18:12 16:14 0.591
Mean age (years) 68.80 +7.18 62.30 £7.92 0.161"
Mean baseline BCVA (logMAR) 0.46 +0.53 0.37 £0.28 0.579"
Mean baseline CMT (um) 403.85 +114.61 459.08 +104.90 0.243"
Initial number of MAs 3342 +£3.92 32.75 £2.81 0.131"
Values are presented as mean + SD unless otherwise indicated.
BCVA = best corrected visual acuity; CMT = central macular thickness; MA = microaneurysm.
*Statistically significance is p < 0.05 Mann-Whitney U test.
Table 2. Best corrected visual acuity

Baseline 3 months 6 months

Dexamethasone implant 0.46 +0.53 0.35 +£0.39 0.23 +0.40
Bevacizumab 0.27 £0.28 0.33 £0.26 0.19 +£0.15
p-value 0.547 0.186 0.419

Values are presented as mean + SD unless otherwise indicated.
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Table 3. Central macular thickness (pm)

Baseline 3 months 6 months
Dexamethasone implant 403.85 + 114.61 264.25 + 29.22 306.10 + 32.27
Bevacizumab 459.08 + 104.90 324.15 + 64.85 334.56 + 92.79
p-value 0.054 0.048" 0.122

Values are presented as mean + SD unless otherwise indicated.
*Statistically significance is p < 0.05 Student r-test.

Table 4. Number of microaneurysms

Baseline 3 months 6 months
Dexamethasone implant 33.42 +£3.92 16.23 + 4.12 18.52 + 2.94
Bevacizumab 32.75 £ 2.81 21.25 £5.22 25.25 + 3.02
p-value 0.169 0.048" 0.032°

Values are presented as mean + SD unless otherwise indicated.
*Statistically significance is p < 0.05 Student #-test.

Table 5. Microaneurysm (MA) turnover

3 months 6 months
MA turnover <0 MA turnover >0 MA turnover <0 MA turnover >0
Dexamethasone implant (n, %) 26 (86.6) 4(23.4) 16 (53.3) 14 (46.7)
Bevacizumab (n, %) 17 (56.6) 13 (33.4) 4(13.3) - 26(86.7)
p-value 0.041" 0.022"

Values are presented as n (%) unless otherwise indicated.
*Statistically significance is p < 0.05 Student #-test.

335



- ohstotubets| x| 2018 M 59 E M 4 S

A A= -85 AHE ek

2 APAL olu] Eur} YFE T Ye Leld P
TS AE Y PAA HubA R A2 0 Ay B
S QAR Gl Btk AUES PR

A FATHFEALL 2T dFEA e Ul*ﬂf’é%?r-‘ﬂ

A 2 BR8-S olgtgInh PR E T4 uli)
YUF SHEL olgs HubAF T Sapekd ArelE
o S wmak b WA sk1o ol Tt wla

AE AL Hyon ekt ARQlEo] wupA|ZylE )
B 2 Eo| Ajg 53¢ BAo} EACR FelsiAL o
oft} 2 ¥HEE BEVORDEX Study™oflA] diabetic macular ede-
ma BA}EOA Ozurdex Sustained Release Dexamethasone
Intravitreal Tmplant@} WHFA| S S2AF & 27T Vision-Related
Quality of Life (VRQoL) OutcomesE ZAII=] F o 2%
Gofebi ujsgt BAL WYlT F 18 7 FAKOR G
3 Aol glol.

FAYEAL A9 5 F B A T VAA 5L
wolet 1A o F7hsHe A masd, 4 3
A= wlafrekE AlQlEo] HHRAIF o] Bls] SA4 <
2 fojstl SAR BB ROt GAUAL £ 7
f2] 3t 2ko]7} §12th. BEVORDEX Study” A¥}o] wpaw
Ao 127hge BbEe Agge] folsh 2 Aas
Hgou Alzke] Ay Al wivpA o] mebe S
wol UAYANE T TF 2 Aolk Goln Aol
B A7l SAEEEAl Zfol7h itk He
o] Akl QA

gut v TR s A 3 3MER T OE BE
Ao elgl Bk woln) skt 6 A) oFt F7Hs)
L e B, Y 1Y B ek A
o WlukAIZR el el vls) EAKOR folg BHE
5lck VIR siael A9, vARNE W
alHERR 5180 0 vjTkel
oA AR = 37H LA 86.6%°]14 6
o gt AR ey

1”
ﬁ
1N

—J—Egll:ﬂl_ a

r-Ll J

1

(T
o e
)
O o
- W
L3
RO
offt il
ox ¥
o l‘>'n:
o
N oy
rlr

o‘]‘tE_:_Mtl =
. sk A 2ol 2
56.6%° A 67 LA 13.3%%2 ¢ 2 Z°
o s8] FL GapErzo] e
AEIE E WA ad Avke 4
2408 24 F 34Y, YA B
ok |4 @R SIS o), Bt Abslo] Hu}

2 4
;O

O\

mhL %NIE

A U WA o el At i ol

ek A0 oFE Tl u) A 2 AJAFQIA) & T anti-vascular
endothelial growth factor effect)2} /\}0157}01 A ayt
(anti-cytokine effect) 2 213 Wt RAET W FF9
Alzzof mA]= d &4 9 oAz FARESS] oA 4
e 47t B 4 ol

AEAOR Gugurize Amwd Sleke 4]
=3 HERAE 9] & 21 vkgof gk FrEA Rl T
Al RE g A g e Hlasf & uf, 371
el ©7) skl ioldis 5 A 1) 2 oV} 9

SRR Aol Tl e Al 23
sicha AZhEich ahebd X2 At 5o
Aol A WL B o) 9l
of u % £-g3k0 1 QA Slelsh ferka ALt 317

o 717re) B A oE 5 glon

inopathy (DR) imaging 7| 5<
ME $4 2 G127} ool Slom Al 25
G, ot oA

=

REFERENCES

1) Harris MI. Diabetes in America: epidemiology and scope of the
problem. Diabetes Care 1998;21 Suppl 3:C11-4.

2) Kim HK, Oh TS, Lee SM, Lee JB. The initial fundus exam-
inationand severity of diabetic retinopathy at a primary eye clinic.
J Korean Ophthalmol Soc 2005;46:982-8.

3) Arevalo JF, Garcia-Amaris RA. Intravitreal bevacizumab for dia-
betic retinopathy. Curr Diabetes Rev 2009;5:39-46.

4) Chang-Lin JE, Attar M, Acheampong AA, et al. Pharmacokinetics
and pharmacodynamics of a sustained-release dexamethasone in-
travitreal implant. Invest Ophthalmol Vis Sci 2011;52:80-6.

5) Han HC, Bang JW, Yum JH, et al. A case of acute endophthalmitis
following a dexamethasone intravitreal implant. J Korean
Ophthalmol Soc 2013;54:1939-44.

6) Kuppermann BD, Blumenkranz MS, Haller JA, et al. Randomized
controlled study of an intravitreous dexamethasone drug deliver-
ysystem in patients with persistent macular edema. Arch
Ophthalmol 2007;125:309-17.

7) Haller JA, Bandello F, Belfort R Jr, et al. Randomized, sham-con-
trolled trial of dexamethasone intravitreal implant in patients with
macular edema due to retinal vein occlusion. Ophthalmology
2010;117:1134-46.¢3.

8) Haritoglou C, Kook D, Neubauer A, et al. Intravitreal bevacizumab



ZIME]

EII_H

. XHOX| -
- g—rxn_l .

(Avastin) therapy for persistent diffuse diabetic macular edema.
Retina 2006;26:999-1005.

9) Arevalo JF, Fromow-Guerra J, Quiroz-Mercado H, et al. Primary
intravitreal bevacizumab (Avastin) for diabetic macular edema: re-
sults from the Pan-American Collaborative Retina Study Group at
6-month follow-up. Ophthalmology 2007;114:743-50.

10) Nunes S. Ribeiro L, Lobo C, Cunha-Vaz J. Three different pheno-
types of mild nonproliferative diabetic retinopathy with different
risks for development of clinically significant macular edema.
Invest Ophthalmol Vis Sci 2013;54:4595-604.

11) Cunha-Vaz J. Characterization and relevanceof different diabetic
retinopathy phenotypes. Dev Ophthalmol 2007;39:13-30.

12) Nunes S, Pires I, Rosa A, et al. Microaneurysm turnover is a bio-
marker for diabetic retinopathy progression to clinically significant
macular edema: findings for type 2 diabetics with nonproliferative
retinopathy. Ophthalmologica 2009;223:292-7.

13) Kohner EM, Stratton IM, Aldington SJ, et al. Microaneurysms in
the development of diabetic retinopathy (UKPDS 42). UK
Prospective Diabetes Study Group. Diabetologia 1999;42:1107-12.

14) Klein R, Meuer SM, Moss SE, Klein BE. The relationship of reti-
nal microaneurysm counts to the 4-year progression of diabetic
retinopathy. Arch Ophthalmol 1989;107:1780-5

15) Haritoglou C, Kernt M, Neubauer A, et al. Microaneurysm for-
mation rate as a predictive marker for progression to clinically sig-
nificant macular edema in nonproliferative diabetic retinopathy.
Retina 2014;34:157-64.

Mgz 3

16) Choi CW, Lee SJ, Kang HR, Yang YS. The change of micro-
aneurysm in diabetic retinopathy patients who undergo intravitreal
avastin (bevacizumab) injection. J Korean Ophthalmol Soc
2014;55:1481-6.

17) Leicht SF, Kernt M, Neubauer A, et al. Microaneurysm turnover in
diabetic retinopathy assessed by automated RetmarkerDR image
analysis--potential role as biomarker of response to ranibizumab
treatment. Ophthalmologica 2014;231:198-203.

18) Stitt AW, Gardiner TA, Archer DB. Histological and ultrastructural
investigation of retinal microaneurysm development indiabetic
patients. Br J Ophthalmol 1995;79:362-7.

19) Ribeiro ML, Nunes SG, Cunha-Vaz JG. Microaneurysm turnoverat
the macula predicts risk of development of clinically significant
macular edema in persons with mild nonproliferative diabetic
retinopathy. Diabetes Care 2013;36:1254-9.

20) Sohn HJ, Han DH, Kim IT, et al. Changes in aqueous concen-
trations of various cytokines after intravitreal triamcinolone versus
bevacizumab for diabetic macular edema. Am J Ophthalmol
2011;152:686-94.

21) Pardo-Lopez D, Francés-Muiioz E, Gallego-PinazoR, Diaz-Llopis
M. Anterior chamber migration of dexametasone intravitreal im-
plant (Ozurdex(R)). Graefes Arch Clin Exp Ophthalmol 2012;250:
1703-4.

22) Aroney C, Fraser-Bell S, Lamoureux EL, et al. Invest Ophthalmol
Vis Sci 2016;57:5541-6.

ShdMEEO 2= M HAIHERE I HHIAFE = Al
OMeEts 2HE9| Hel

=H QYIRS N2 FXMY W HAMHERS YY=0 FelMZ W bevacizumabs FYMS mf Y2 OME T =HE
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oM, 0SS UYLz Alg T, Az 3 E & A& 6712 =9 Y2 DM HF HYE A48 & STS(YY 0MERF 2T
2[Microaneurysm turnover]2 DIME&F HEEN AMES| o2 YASIU2H AHUE0| YYEEL 2 4R[AHE2 59
ez Yol = 0jMEd 3TE0] 0 0|UY F2 LY OMERFIE 0= Aoz THSIUM L SHYUFHE A6, O
HelE B oL
2k ADEQ Z2 LY DIMEEF 2TE0| 0 0|2 HRIH FAF 3/HEM 86.6%01M A 67HEM 53 3%= HASHALL, BOAF
HAl 37HEW 56.6%, 67HEM 13.3%= HASHUCH SHAIT I A HEJF ADEH H|Wsto o 2ol & & 2F Xf0l= SASHL
2 ROYSIACHP=0.014). SHLUFH| F2, A HEM F 2 2F HAE EU20 ADE0| BAS dlsh SAHC= R9/8
gAE 2ol FA eiEmoEs & 2 ¢ |Rele Xol7F UL,
ZE GRFUREEO| X2 2 M HAHERS MUST HHIAFR 2 = T 8t350l et BIIX R SYYUFALL Y O
FedES tlud 2 o, g Heo @] gatol AME F xR 2ol 2 Xto[7t X 67HE 01y gatel FR0il=, ST
SHED L9 OMERF STE0| FAESOl et Itz 25 O 2 A2G0] AS + ATt YD Yoz 1M aF
o|TE0| Xz 23S0l ojxl= Feof tiet o B2 ¥7|¢te] uH0| Y Aoz HEDt
(CHstetatats|X| 2018;59(4):332-337)
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