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Effectiveness of Intravitreal Preservative-free Triamcinolone Injection for
Refractory Macular Edema Secondary to Retinal Vein Occlusion
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Department of Ophthalmology, Dankook University Hospital, Dankook University College of Medicine, Cheonan, Korea

Purpose: To evaluate the efficacy of intravitreal preservative-free triamcinolone acetonide (Maqaid®) injection for the treatment
of macular edema secondary to retinal vein occlusion (RVO) refractory to intravitreal bevacizumab injections.

Methods: This retrospective, observational study included 17 eyes of 17 patients with refractory macular edema secondary to
RVO. The patients with macular edema unresponsive to intravitreal bevacizumab injections were treated with intravitreal preser-
vative-free triamcinolone acetonide (Maqaid®) injection. Best-corrected visual acuity (BCVA) and central foveal thickness (CFT)
based on optical coherence tomography were evaluated before intravitreal triamcinolone injection (IVTA), 1 month and 3 months
after IVTA injection. intraocular pressure (IOP) changes were analyzed up to 6 months.

Results: The logarithm of the minimal angle of resolution (logMAR) BCVA was decreased from 0.56 + 0.32 to 0.41 + 0.32 after
1 month with statistical significance (p = 0.006) and to 0.47 + 0.36 after 3 months of IVTA without statistical significance (p =
0.204). CFT was significantly improved from 474.82 + 91.91 pm to 262.58 + 60.11 um after 1 month and to 339.58 + 152.48 ym
after 3 months of IVTA injection (p <0.001 and 0.005, respectively). IOP was significantly increased from 13.11 £ 2.66 mmHg to
16.64 + 5.66 mmHg after 1 month and to 17.05 + 7.21 pm after 3 months of IVTA injection (p = 0.024 and 0.026, respectively).
Treatment-associated IOP elevation was manageable with antiglaucoma medications. |IOP was 15.13 + 3.90 mmHg after 6
months of IVTA injection (p = 0.023).

Conclusions: Intravitreal preservative-free triamcinolone (Maqaid®) Injection improves BCVA and reduces CFT in some patients
with macular edema secondary to RVO refractory to intravitreal bevacizumab therapy. There were no serious vision-threatening
complications associated with intravitreal preservative-free triamcinolone (Maqaid®) therapy during the study period. Intravitreal
preservative-free triamcinolone (Maqaid®) could be considered as a treatment option for refractory macular edema associated
with RVO.
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Table 1. Baseline characteristics of patients with macular ede-
ma secondary to retinal vein occlusion that was refractory to in-
travitreal bevacizumab therapy (n = 17 eyes)

Data

Age (years) 649 + 11.9
Gender (male:female) 10:7
Classification

Branch RVO (n, %) 13 (76.4)

Central RVO (n, %) 4 (23.6)
Type

Non-ischemic type 10

Ischemic type 7
Baseline BCVA (logMAR) 0.57 £ 0.38
Mean baseline CFT (um)’ 585.64 + 154.69
Baseline IOP (mmHg) 12.88 + 3.68
BCVA (logMAR) before IVTA 0.56 + 0.32
Mean CFT (um) before IVTA' 474.82 + 91.91
IOP before IVTA 13.11 + 2.66
Phakic (n, %) 12 (70.5)
Number of bevacizumab injections before 1.82 + 1.07

IVTA (N)
Time from IVBI to IVTA (week) 16.58 + 9.10

Values are presented as mean =+ standard deviation (SD) or n (%)
unless otherwise indicated.

RVO = retinal vein occlusion; BCVA = best corrected visual acui-
ty; logMAR = logarithm of the minimum angle of resolution; CFT
= central foveal thickness; IOP = intraocular pressure; IVTA =
intravitreal triamcinolone injection; IVBI = intravitreal bev-
acizumab injection.

*Mean baseline CFT + SD (um) before intravitreal bevacizumab
injection; "Mean CFT + SD (um) just before IVTA.
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Figure 1. Changes in logarithm of the minimal angle of resolution best-corrected visual acuity and central foveal thickness in eyes
with macular edema secondary to retinal vein occlusion. Measurements were made at diagnosis (baseline), before intravitreal tri-
amcinolone injection (IVTA) which is after intravitreal bevacizumab injections, 1 month after IVTA, and 3 months after IVTA. (A)
Although the visual acuity was significantly improved 1 month after IVTA, no statistical significance was found 3 months after
IVTA. (B) The central foveal thickness was significantly improved after IVTA (Wilcoxon signed-rank test).
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Figure 2. Changes in intraocular pressure in eyes with macular
edema secondary to retinal vein occlusion. Measurements were
made at diagnosis (baseline), before intravitreal triamcinolone
injection (IVTA) which is after intravitreal bevacizumab in-
jections, 1 month after IVTA, 3 months after IVTA, and 6
months after IVTA. The intraocular pressure was significantly
increased after IVTA (Wilcoxon signed-rank test).
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Figure 3. Optical coherence tomography (OCT) images of an eye diagnosed with refractory macular edema secondary to central reti-
nal vein occlusion. (A) Compared to baseline. (B) Macular edema remained after 2 consecutive intravitreal bevacizumab injections.
(C) A marked decrease in macular edema was noted 1 month after an intravitreal injection of triamcinolone. (D) OCT showed a flat
macula without macular edema 3 month after an intravitreal injection of triamcinolone.

Table 2. Changes in logarithm of central foveal thickness and the minimal angle of resolution best-corrected visual acuity and intra-
ocular pressure in eyes with macular edema secondary to branch retinal vein occlusion (n = 13 eyes)

BCVA (logMAR) p-value' CFT (um) p-value' IOP (mmHg) p-value'
Baseline 0.61 + 0.38 597.07 + 169.15 11.69 + 2.81
Before IVTA 0.50 + 0.29 474.92 + 95.20 12.69 + 2.52
1 M after IVTA 0.37 + 0.28 0.010 263.61 + 66.50 0.001 16.69 + 5.83 0.039
3 M after IVTA 0.42 +0.33 0.197 371.46 + 160.84 0.023 1523 + 6.15 0.178
6 M after IVTA 15.00 + 3.83 0.021

BCVA = best corrected visual acuity; logMAR = logarithm of the minimum angle of resolution; CFT = central foveal thickness; IOP = intra-

ocular pressure; M = month; IVTA =
*Wilcoxon signed-rank test.
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intravitreal triamcinolone injection.

et al’o] mEW E oo ARgE BEA 7} QI EYA
=2 AA 0 uprto| = AAkdu| A gAfe] FEo] §l
o] YA Z7] Bzt BEA} AHBHAT} U= Eﬂ%*

AEE A} A7) B2t GAksta, AHSAA7} ¢
o= B YAl B3 golgrh | whEo)7) rq1
Bof| F7po] Ao §eAl5% Al S AT 4§
slcha shgick. shAE hkREo] 2| Ro] glo] uppfo|=”
7} o Yol A 7129 HEAZ} Y EUAEEDY of
W ofE3H 2o|7} QlEof teiAE u dATtel & 744
71 & Aoz AZrEC)

B AT Ay} s o2 SAE A o ey )
Aol ofgt FHERE A fEA Y vpplo| =" e o
71Hom go3t AiS HYrh Zﬂewfﬂ—,: 371974
B, AR B FAE 5 17197
HAATE 37/ L7 %Afa
L Qi) ol Alg o3} oh2 R g, v
A ulu l— Al;(n _q]JH o}dx(—)] o

A

(l
o
o
U
o%
i)
of
[ulad
ox
=)
=
£
i
o



-olFE 9 : yuEy

Al 24507 tEd = Qo] RS2 olF sk
oA At w2 FAsg O Al 5ol o
AT Zol= UGtk & AT T #7F 2 Gl
W& AR ALY T A o2 sAEEe Fde
wol, upgulw| o)A fElA W ulrte] =Y Fqigo] b
HIAFO 2 SR s 284 Rl &7t 9
g 4 S ANk FF 3T FEA W vhrhel="
FAeS Akl 671d Wiz 1 ol 7Izte] A= At
S S48 29 folRt AlEaile B Aoz Az

wre gl ol A] HASH SHIE0] VEGRRE oby
2} interleukin-61} interleukin-8 52| o2 7}X] Alo|E7}Ql
= FR3 9EL sk Aog A JUTRPH wupaF
7} 9] ET|YAEEL VEGF #ut ofu e} prostaglandin,
interleukin, VEGF, protein kinase C 52 QA& 2A|gto
20 goigubguiel Balg s o wusels wy
obJ, M EHAS o83 Ao} ATolN 5 &
Yol gkie] sjrstael BHS 9 4 Ak Wik
SATHT 2lghA Rl WUIAFT e |Hew
whigo] B3} glome, B Aol Anel wol kAl
Fuow ARA R Pukige] EeghAEge] A
2 vepy

/\ O]L_

Ao g AztEc) Ahn and Choi™*:=
AP ol A FHHE 584 BRSOl fEAl
AR FAbe] @] FI} 9)SS By BE
A7t gl ESGAER2S AREE B Ao Ax by
Hajol A E34 SRSl a7t itk

Wingate et al”-& 32|14 U] B2 E2FA 5 37)
Y Eot FARES AJFHRS. 31219] 30%0]A] 5 mmHg ©]AF
o] §-olgt QFIAFAS B 1ELYh Aref et al’- b))
2 0I3l IIEZA SEA Y EfEEFAE T

B 9T K0T ELUPAEE §7 B I,

Oy T

P

N

O
5
3

fr

lo
on,
o
)
=
9
)
ot
1o
el
fo
re
)
30
rir

]

N

_&1”1:1
lﬂ mE —’ rlo

2
dt o o o kSN

10
ol

S ol =2

59 49 EFPAEEY §E E0]1 F9

o] Haghe Bustylch o]gh AH RO

o} o W $-29] Fofof 25

ohal ghek 7]31 opx] BRAEkA] okA|uk A Ro
H

oz 10 ont o

ot
=
bl
o
N
X
1o
e
U
O>~
_|>~1
-111
N
rulo
ne,
o
g
o
12 N

é?:
o
o
o
>
N
;

A Aemol=st A

A 5ol sl AN %
o 2 ol At olx] § lH
B2 24 F YA ol
olorak2o] Qlold BAtE B ?_]'\:}'

Helou & AtelA] Fupare] AU R 3
_]

N
2
2

rw ftlo
¥

J
[T
(]
5 2
o

i—z
N
-

f
>

5£
o>
©
%0,
2
™
oo
N o o

O
ol
-
o3
2
2
2
o

AFEe] Bt Aol ELAEETUS Anth ek
g w55

CR o it g ok

71290 @77t BRsAA o)

H0M E2LAEE

o E1f-

FET FFH 2 v 27 Qlgrol BAL e Ael
Ae] A5 EejQhEE & o
oA g A=

B AT b %
AL, B AP Shol Hgﬁ CREEERIESE
A5 thstol WepymsE Hale] uet £5
A gk ATE WAL AES Aol ) 2 &
4ol A7} kA, FurREe] ded 7L v

3}

t*

2

| AR B 2N

sltim gee) A7 ARlS ARo] HHS T3 b
g

i

3

o, ot

A et WupE AW S TR ot
6‘]— xﬂzﬂ—;H og ;qx].e‘___ _]_7]-76 o= Ul—ul-lfl_x];g
B 24 o) HokoLt Fe 7k HolA folet Ante
A gagich 2 A o AR oRt FYH Ao
o, AR i Bk 57 Aooks W 9 349 w1z
AT Ho| Slth. 23 We BAE gos
71 AR S P71 mvt U gEFel g
Z7K89l @A77k Bastele Y7k

ARHOR, B Al wjupAlRge] wea ghg %
< ook AmeA BB TFs4e HO%%‘EM.
T B AelA AR HEA} gl B
7ol glof ¢ W MEzsde Hagte %
sHA 28 Ao e Pt ot 22
T SAEE A2 Aoz YZEn #
2t & A Ay 2w 37 FAF R o5t
SHFA T ATl (ol & Aol AR
A7 Sle EFUAEES] 28] FHa 371 o] A
S & 5 A8l HIF & AFolA edsol e

=
Ae] S RISPAR ito] B 2AHGH T BEA
o

_0,

=)
,
o

=

E

‘

_&

pu

7 g ERAEE oA Avzolm AARA A
© ot OALEA Fo) 27 vl WAt glow, Shr
% Al QRASIAAIY Aol BRY AT AZhEck

REFERENCES

1) Mitchell P, Smith W, Chang A. Prevalence and associations of reti-
nal vein occlusion in Australia. The Blue Mountains Eye Study.
Arch Ophthalmol 1996;114:1243-7.

2) Rehak J, Rehak M. Branch retinal vein occlusion: pathogenesis,
visual prognosis, and treatment modalities. Curr Eye Res 2008;33:
111-31.

3) Noma H, Funatsu H, Yamasaki M, et al. Pathogenesis of macular
edema with branch retinal vein occlusion and intraocular levels of
vascular endothelial growth factor and interleukin-6. Am J
Ophthalmol 2005;104:256-61.

4) Yoshimura T, Sonoda KH, Sugahara M, et al. Comprehensive
analysis of inflammatory immune mediators in vitreoretinal
diseases. PLoS One 2009;4:e8158.

735



- CHsterntets|x| 2018 X 59 # K| 8 & -

5) Argon laser photocoagulation for macular edema in branch vein
occlusion. The Branch Vein Occlusion Study Group. Am J
Ophthalmol 1984;98:271-82.

6) Evaluation of grid pattern photocoagulation for macular edema in
central vein occlusion. The Central Vein Occlusion Study Group
M report. Ophthalmology 1995;102:1425-33.

7) Guthoft R, Meigen T, Hennemann K, Schrader W. Comparison of

~

bevacizumab and triamcinolone for treatment of macular edema
secondary to branch retinal vein occlusion in a pair-matched
analysis. Ophthalmologica 2010;224:319-24.

8) Ding X, Li J, Hu X, et al. Prospective study of intravitreal tri-
amcinolone acetonide versus bevacizumab for macular edema sec-
ondary to central retinal vein occlusion. Retina 2011;31:838-45.

9) Demir M, Dirim B, Acar Z, et al. Comparison of the effects of in-
travitreal bevacizumab and triamcinolone acetonide in the treat-
ment of macular edema secondary to central retinal vein occlusion.
Indian J Ophthalmol 2014;62:279-83.

10) Campa C, Alivernini G, Bolletta E, et al. Anti-VEGF therapy for
retinal vein occlusions. Curr Drug Targets 2016;17:328-36.

11) Lim HB, Kim MS, Jo YJ, Kim JY. Prediction of retinal ischemia in
branch retinal vein occlusion: spectral-domain optical coherence
tomography study. Invest Ophthalmol Vis Sci 2015;56:6622-9.

12) Hanada N, lijima H, Sakurada Y, Imasawa M. Recurrence of mac-
ular edema associated with branch retinal vein occlusion after in-
travitreal bevacizumab. Jpn J Ophthalmol 2012;56:165-74.

13) Kondo M, Kondo N, Ito Y, et al. Intravitreal injection of bev-
acizumab for macular edema secondary to branch retinal vein oc-
clusion:results after 12 months and multiple regression analysis.
Retina 2009;29:1242-8.

14) Matsumoto Y, Freund KB, Peiretti E, et al. Rebound macular ede-
ma following bevacizumab (Avastin) therapy for retinal venous
occlusive disease. Retina 2007;27:426-31.

15) Campochiaro PA, Sophie R, Pearlman J, et al. Long-term out-
comes in patients with retinal vein occlusion treated with ranibizu-
mab: the RETAIN study. Ophthalmology 2014;121:209-19.

16) Kang TK, Kim YC, Kim KS. Factors related to repeatability of in-
travitreal bevacizumab injections in branch retinal vein occlusion
macular edema. J Korean Ophthalmol Soc 2015;56:1580-5.

17) Moon BG, Cho AR, Kim YN, Kim JG. Predictors of refractory
macular edema after branch retinal vein occlusion following intra-
vitreal bevacizumab. Retina 2018;38:1166-74.

18) Zhu MD, Cai FY. Development of experimental chronic intraocular

736

hypertension in the rabbit. Aust N Z J Ophthalmol 1992;20:225-34.

Otsuka H, Kawano H, Sonoda S, et al. Particle-induced endoph-

thalmitis: possible mechanisms of sterile endophthalmitis after in-

travitreal triamcinolone. Invest Ophthalmol Vis Sci 2013;54:1758-66.

20) Maia M, Farah ME, Belfort RN, et al. Effects of intravitreal tri-

amcinolone acetonide injection with and without preservative. Br

J Ophthalmol 2007;91:1122-4.

Chang YS, Wu CL, Tseng SH, et al. In vitro benzyl alcohol cytotox-

icity: implications for intravitreal use of triamcinolone acetonide.

Exp Eye Res 2008;86:942-50.

22) Shimamura S, Kawai K, Odontuya D, Ichihashi T. A comparison
of characteristic properties and qualitative difference between
three kinds of triamcinolone acetonide. Tokai J Exp Clin Med
2017;42:67-70.

23) Noma H, Funatsu H, Yamasaki M, et al. Aqueous humour levels of
cytokines are correlated to vitreous levels and severity of macular
oedema in branch retinal vein occlusion. Eye (Lond) 2008;22:42-8.

24) Fonollosa A, Garcia-Arumi J, Santos E, et al. Vitreous levels of inter-
leukine-8 and monocyte chemoattractant protein-1 in macular oede-
ma with branch retinal vein occlusion. Eye (Lond) 2010;24:1284-90.

25) Lee H, Shah GK. Intravitreal triamcinolone as primary treatment

19

~

21

~

of cystoid macular edema secondary to branch retinal vein
occlusion. Retina 2005;25:551-5.

26) Yepremyan M, Wertz FD, Tivnan T, et al. Early treatment of cys-
toid macular edema secondary to branch retinal vein occlusion
with triamcinolone acetonide. Ophthalmic Surg Lasers Imaging
2005;36:30-6.

27) Jonas JB, Akkoyun I, Kamppeter B, et al. Branch retinal vein oc-
clusion treated by intravitreal triamcinolone acetonide. Eye
2005;19:65-71.

28) Ahn HM, Choi KS. Short-term effectiveness of intravitreal tri-
amcinolone injection for refractory macular edema secondary to
branch retinal vein occlusion. J Korean Ophthalmol Soc 2016;57:
1731-7.

29) Wingate RJ, Beaumont PE. Intravitreal triamcinolone and elevated
intraocular pressure. Aust N Z J Ophthalmol 1999;27:431-2.

30) Aref AA, Scott [U, Oden NL, et al. Incidence, risk factors, and timing
of elevated intraocular pressure after intravitreal triamcinolone aceto-
nide injection for macular edema secondary to retinal vein occlusion:
SCORE Study Report 15. JAMA Ophthalmol 2015;133:1022-9.

31) Shaarawy T, Sherwood M, Hitchings R, Crowston J. Glaucoma,
2nd ed. Vol. 1. Philadelphia: Saunders, 2014; 438.



- 0|Fe 2| : YargUH Mol ERIAASES -

= ILZE =

—.—E—-—Iﬂ E EI°*AI BE2 =1t
S opgm Mol F2IH W Bt FYFs0l BHESHR] te eS| tet X222 KN W FEEM E2IFA=2(0t
7101E%) FYU&o| FEE Yot nxt SHACt
a2 yofgomaz oot getedoz TN (A W HBAFUFASS AGE2 2t S X2 FU7F LEFLR]
o0t REIX L PHER E2UAZE(OII0IEY) FUSS NHWS 17 17219] 9|R7|2S SHMO2 TMSIULL E|UAEE
2 Mt 2z 2 UNE, AW Zt AR H JZHdHEES(optical coherence tomography, OCT)H A1 S5 45t

| :

Z|H A |Z(logarithm of the minimal angle of resolution, logMAR)2 X|Z 7 logMAR 0,56 £ 0,320 170&
0ogMAR 041 £ 0322 EAXMoZ Q9|5 SHME EXR1(p=0.006), 3/ S0= logMAR 0.47 + 03622 Z0(X|= 4TS
HXHOL} %AIE_‘FEQE‘— S OIGIA| UULCHp=0.204). OCTAH ZAIFET|(central foveal thickness)= X2 & 474.82 £ 91.91 um0i|

M 17 = 26258 £ 6011 um, 378 = 33958 £ 15248 umZ SEAMCZ 9ot S™E ERXACHp<0.001, 0.005), Ot
(intraocular pressure)2 X|=2 ™ 1311 £ 2.66 mmHgOIA 1712 = 16,64 + 5.66 mmHg, 3/|E & 1 05 + 721 mmHgZ SAX™o 2
FOl5HA| ”8%' A7AZ HRAUCHp=0.024, 0.026). 20| HE&E SXE2 QUUSHIHE AIESH = Y0 25 ZHEURH, X[z

6/ = orf2 1513 £ 390 mmHgZ EAX™MoZ {9|&t

II‘:’O

&5 ERACHe=0.023).
fof

ZE: yorEuEMo| SYE BYEE & R2lA U HioIE0) 2Sstx| et SRSl ol RalX Y RREN SalYAlsE
(0p10|=®) 2922 A EAT SARLEN 51 A4S HACH 2EHR QI3 Of f HA8S HAske 4 lof erdsl

Rallye)
LI

T
IE
|0

JdHez Hotd 4 AU
(CHstotntstsl x| 2018;59(8):730-737)

737



