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A Comparison of Three Intravitreal Modalities of Branch Retinal Vein Occlusion
Macular Edema
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Purpose: Short-term results regarding the efficacy of intravitreal bevacizumab, dexamethasone implants, and triamcinolone-
bevacizumab in macular edema (ME) secondary to branch retinal vein occlusion (BRVO) were compared.

Methods: This study included 30 eyes of with BRVO and ME. Patients received the following treatments: 1.25 mg of
bevacizumab (group 1, n = 9), 0.7 mg of dexamethasone as an implant (group 2, n = 12), or a combination of 2 mg of
triamcinolone acetonide and 1.25 mg of bevacizumab (group 3, n = 9). Measurements of visual acuity and central macular
thickness (CMT) with optical coherence tomography were performed at baseline, and at 1 and 3 months injection.

Results: Compared to baseline, the CMT was significantly decreased in all groups by 326.32 + 149.32, 311.50 + 58.54, and 282
+ 28.21, respectively, at 1 month and 407 + 160, 348 + 108, and 289 + 66, respectively, at 3 months, but there was no significant
difference within each group. Compared to baseline, best-corrected visual acuity (BCVA) was significantly increased in all
groups at 1 month and 3 months. Using post hoc analysis, there was no significant difference in the degrees of BCVA gain, but
in degrees of CMT reduction, groups 2 and 3 were significantly higher than group 1 at 1 month and only group 3 was significantly
higher than group 1 at 3 months (p < 0.017).

Conclusions: The intravitreal injection of bevacizumab, a dexamethasone implant, or a combination of triamcinolone-bevacizumab
could be effectively used in the treatment of ME due to BRVO. For ME, steroid treatment showed a greater reduction percentage,
and in the case of the triamcinolone-bevacizumab combination, we could cover the short half-life of bevacizumab and the
complications of steroid use. In severe cases of ME, an intravitreal dexamethasone implant or a combination of triamcinolone
and bevacizumab can be considered as the first-line therapy.

J Korean Ophthalmol Soc 2018;59(9):834-841

Keywords: Bevacizumab, Branch retinal vein occlusion, Dexamethasone implant, Triamcinolone

Yoy FueguE o Eeh Wt
® Received: 2018. 5. 17. ® Revised: 2018. 6. 23. L uro] ybagtolny Quba o @ vhukE ) g w4 o]
" Accepled: 2018 8. 28 AT R Aol Pl FEet Ao A ok’ 1)
® Address reprint requests to Do Gyun Kim, MD, PhD = = _
Department of Ophthalmology, Myongji Ijlospi;al, Y mEAlEE, NS, Sk vk S0l SIS
#55 Hwasu-ro 14beon-gil, Deogyang-gu, Goyang 10475, Korea AL 2 &F 0l AEH A3 E Y £ glon, B3] shkrz
Tel: 82-31-810-6250, Fax: 82-31-810-0500 - _ 3 - .
E-mail: Kimdk89@empas.com = Al A8te] 7 &3k Yglol)” SbEEo] sk
FH 714 F she @At Skt 7t

* Conflicts of Interest: The authors have no conflicts to disclose.

(©) 2018 The Korean Ophthalmological Society
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

834



?j—'_ 10710
& FUTe RN TES dovle AR dEA gl
ok olefgl o & HuAFRE BhE T 5 A
FaUU AT e T QI gk
Fofl digh A== gro] o AL lek. A A wS At
Aoz AlRYsl7] flafAl= A5 Aapbsin) £go AP
& BsfoF sk 1371 THH 02 Felas A&soF o

Algdo] QUek’ AH|Ro| == e vhiul el xte}
7o R S A==,

Smo s FYshr|= SHATE wupA| i ¢
A FEAksto] wHRAIEREO] RS WIS
o|=o] BHIHE 7ha FIE Ao A1 9ch' Ehrdich
SHERLZ ol A]

et al 2 Ut w20 o] 5
Fatetglon das
3

ST WS 2ol
=0

=] [e)
P8-S Y

o] LEH|RO|ERH,

o FEX 22X 71 HA

1=}
ox
_IE(
=
S
=2
ot
=
i
olgh
¢
4z
olX
1o

o
1

l:cilp
&
i
T
ED

Hzol A4
o) gHZol 9lct. ol

L
N

ot 1> 1 4

o &
o
u

gl

o Aol
wol 1]
& EEEE
Fo| ARl Qold W ARATE FeA o Hl
BRI SAERE ATIE, EeloA R A E

BFEUEY A7 £t % PPHL vwstud skt

dr Rl 2% oo 2% ox rlr ofy

HH2 FRERZFo] A= A%
W #|u}A|Z9(Avastin®, Genentech, Inc., San Francisco,
CA, USA) (ZF 1; n=9), gAhElE 4HE(Ozurdex ',
Allergan, Irvine, CA, USA) (15 2; n=12), HH[A|FHL

. . L ®
E 2] 9FA| & E(triamcinolone acetonide”, Dongkwang, Seoul,

Korea) E3HLE 3; n=9) #2042 AAT F 374Y o)A}
ATfpro] ZVsalAE 8 30WCaR 179, i 13%)
300 gpew olrlEe

FyHon 2l B4E
g AomyAes Sek, 35S ol8T oA
AL FEAAE TG L, Y TE2 (optical coherence
tomography) (RS-3000 Advance, Nidek Co. Ltd., Gamagori,
Japan)2 AJ¥IGIL. i Al=o] 0.5 (logMAR 0.30) ©]
Sh2 YRHITE RS FHIEAZF 250 pm o]4e] 3
HEREEo] QIE xp7E Atef diitol E itk et Al

o A FUT & U AT AN, feAEY L o
2 TATS AT U W delAl Asdshk
a8

FHHLEO) AR5 Qlof bl ARl oA A&
¢ AlQskiit e 2t

H|HFA] =T, E 2] QFA]

A of gzl avkel Rt
ol s A8 skaL 52 L TAES e
A AT, A A 0.5% proparacaine (Alcaine”™, Alcon,
Fort Worth, TX, USA)S A3t F 1.25% 32 5% povi-

done iodineS A|=d ol Hotsla &£ EZ3}F5le] =

L
B2, St B RS

mm, FEA AL g A A= 3.0 mm Hoj
ol 30-guage =2 HHFAF(1.25 mg/0.05 mL)S T
o7 T wHAFEH1.25 mg/0.05 mL)T Eg] Al S22
mg/0.05 mL)& 2219 A|-|AIS o]-§3to] o] sk
o GAbHERE AYE(0.7 mg)S 22-guage applicators

&ote] FUshalet

[o

=27 3HAYA|(Cravit”, Santen, Osaka,
¢rotes okqleh A & 2-39 9
A HFo WAy offef qh
FAF = 1, 371of
S7skaL, AAdHSEES Algstelch
FHTFAE W SESE G710 WHEH softwareE &
st M} fAoA YA ARt 2 E
A A g ol&skatt A

785 ol AIpE AlET 15 o) AlE A
Kol SHHEZo] ol 250 um o2} FASHHE
A gBEoT) AR 72 9 s whet

w N
1A
1o

Az



- oistotutets|x] 2018 M 59 E M 9 &

RIS EARERE ArelEo] A oF 674U X4
58 Tejsio] 2 Q7|7 Fetol 27} FaiA] oo
o}

Hepmg A
lution (logMAR) A|go g Hglstgon FAEA
SPSS ver. 18.0 (IBM Corp., Armonk, NY, USA)2 AF&3}
Ak & Wol A 439 Hlales Zevt 9] o] @At
45, ZF & Abol9] 7]24] Hlale Kruskal-Wallis testS
sklom F-ojulgt 2ol 5 Ko
methodE o831 AFZE A

2 logarithm of the minimal angle of reso-

HZ=of |3} Bonferroni’s

Yahick

FIF

mlo
)
o2

2 ot

Z 309F 2 9018 HHIA|RTS, 12018 ElAbYElA AF
U=, T1PAL 9ok HpppAIFYT ERgiileEs &
SPO% FUBIA. 7IEA = AJE(p=0.94), Hol(p=0.05), F

Hg0] X4 7|17H(p=0.052), HHBAAE(p=0.37), F4
ﬁ‘*fﬂl(p 0.30), FU(P=0.38) W7 A & Abo]o] frolgt
2lol= §19tHTable 1). R E IAESL 37§L7te] Aulm
A dREsiglen i 73t 5 gRbEEo] Adsto]

pul

Table 1. Baseline characteristics of the study patients
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9191 th(p=0.40) (Table 3, Fig 1).
PR dh FEE P AL 7EOR T4 F 1)

Group 1 (n = 9) Group 2 (n = 12) Group 3 (n = 9) p—value*
Gender (male/female) 4/5 7/5 6/3 0.942
Age (years) 70.60 + 9.81 62.64 + 7.53 59.60 + 11.82 0.058
Duration of ME (months) 2.91 + 3.90 2.00 + 1.01 0.61 + 0.41 0.052
BCVA (logMAR) 0.76 + 0.41 0.52 + 0.21 0.53 + 0.46 0.372
CMT (um) 481.62 + 150.50 502.00 + 110.91 571.50 + 112.80 0.302
IOP (mmHg) 13.42 + 3.40 12.41 + 1.70 11.41 + 1.83 0.381

Values are presented as mean + SD unless otherwise indicated.

ME = macular edema; BCVA = best-corrected visual acuity; CMT = central macular thickness; IOP = intra-ocular pressure.

*Kruskal-Wallis test.

Table 2. Alteration of best-corrected visual acuity (BCVA), central macular thickness (CMT), and intra-ocular pressure (IOP)

Group 1 (n = 9) Group 2 (n = 12) Group 3 (n = 9) p-value*
Pre-injection BCVA 0.76 + 0.41 0.52 + 0.21 0.53 + 0.46 0.372
First month (logMAR) 0.45 +0.34 0.37 + 0.28 0.30 + 0.27 0.535
Third month (logMAR) 0.43 +£0.29 0.35 + 0.29 0.24 + 0.27 0.391
p-value' 0.001 0.046 0.003
Pre-injection CMT 481.65 + 150.51 502.13 + 110.92 571.50 + 112.81 0.302
First month (um) 326.32 + 149.32 311.50 + 58.54 282.55 + 28.21 0.622
Third month (um) 407.22 + 160.00 348.11 + 108.39 289.01 + 66.00 0.248
p-value’ 0.045 0.002 0.001
Pre-injection IOP 13.40 + 3.40 12.11 + 1.71 11.40 + 1.82 0.381
First month (mmHg) 13.24 +2.90 11.80 + 4.30 12.64 + 2.81 0.280
Third month (mmHg) 12.01 + 1.82 14.92 + 7.01 13.41 + 5.64 0.907
p-value’ 0.301 0.180 0.417

Values are presented as mean + SD unless otherwise indicated.

"Kruskal-Wallis test; "Friedman two way analysis of variance (ANOVA) by rank.
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Table 3. Improvement degree of best-corrected visual acuity (BCVA) and central macular thickness (CMT)

Group 1 (n = 9) Group 2 (n = 12) Group 3 (n = 9) p—value*
BCVA-first month (logMAR) 0.30 + 0.16 0.14 + 0.19 0.23 + 0.25 0.204
BCVA-third month (logMAR) 0.32 + 0.18 0.16 + 0.26 0.29 + 0.33 0.403
CMT-first month (um) 155.32 + 151.10 190.53 + 126.51 289.52 + 121.82 0.042
CMT-third month (um) 74.12 + 138.63 153.10 + 85.60 282.20 + 145.90 0.003
Values are presented as mean + SD unless otherwise indicated.
*Kruskal-Wallis test.
Table 4. Post-hoc analysis of difference of central macular thickness from the baseline at third month among groups
_ . . p-value”
Group 1 (n = 9) Group 2 (n = 12) Group 3 (n = 9) Tvs 2 Tvs 3 2vs. 3
First month 155.32 + 151.12 190.50 + 126.51 289.52 + 121.83 0.011 0.016 0.068
Third month 74.10 + 138.61 153.14 + 85.62 282.21 + 145.90 0.034 0.002 0.058

Values are presented as mean + SD unless otherwise indicated.
“Bonferroni’s method.
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Figure 1. Changes of central macular thickness (CMT) after in-
travitreal injection. Compared with baseline, mean amount of
decrease were 155.32 + 151.12, 190.50 + 126.51, 289.52 +
121.83 pm in group 1, group 2, and group 3, respectively at 1
month after injection and group 2 and 3 showed greater CMT
change than group 1 in post-hoc analysis (p < 0.017). Mean
amount of decrease were 74.10 + 138.61, 153.14 + 85.62,
282.21 + 145.90 pum in group 1, group 2, and group 3, re-
spectively at 3 months after injection and only group 3 showed
greater CMT change than group 1 in post-hoc analysis (p <
0.017).
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