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Intraocular Pressure: Intravitreal Preservative-free Triamcinolone Injection in
Diabetic Macular Edema and Branch Retinal Vein Occlusion
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Purpose: To compare the intraocular pressure (IOP) in diabetic macular edema (DME) patients and macular edema associated
with branch retinal vein occlusion (BRVO) patients after intravitreal preservative-free Triamcinolone injection.

Methods: This study included 36 patients diagnosed with DME and 44 patients diagnosed with BRVO with macular edema. Both
groups were treated with intravitreal preservative-free Triamcinolone (Maqaid®, Wakamoto Pharmaceutical Co., Ltd., Tokyo,
Japan) injection, and we compared the |IOPs of the two groups determined before injection and at 1, 2, 3, and 6 months after
injection. We also compared the IOP elevation ratios and durations, and central foveal thickness (CFT) changes using optical co-
herence tomography.

Results: In both groups, there was no statistical significance in the IOP before injection and at 1, 2, 3, and 6 months after
injection. However, the IOP elevation ratio in the DME patients (38.9%) was significantly higher than that in the BRVO patients
(15.9%) (p = 0.02). The duration of IOP elevation in the DME patients (1.14 + 1.85 months) was significantly longer than that in
the BRVO patients (0.30 + 1.20 months) (p = 0.03). When the IOP was not controlled, we used |IOP-lowering agents, and two pa-
tients in the DME were treated with glaucoma surgery. There was no statistical significance in the CFT before injection and at

1, 2, or 3 months after injection between the two groups (p =0.72, p = 0.26, p = 0.66, p = 0.34, respectively). However, the CFT
after 6 months was 328 + 103 ym in the DME group and 434 + 189 um in the BRVO,; this difference was significant (p < 0.01).

Conclusions: Intravitreal injection of preservative-free Triamcinolone was effective in the treatment of both DME patients and
macular edema patients associated with BRVO. Furthermore, Triamcinolone was more safely injected in macular edema asso-
ciated with BRVO patients than in DME patients.
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| 2fj(branch retinal vein occlusion, BRVO)
o7)e B3t ololch. wa wpubg B AL (Korean
RVO study)ell ojahl, shepgolsl ol o wors 44
|4 +*(central retinal vein occlusion, CRVO)2 36.4%,
SR 2 63.6%=2 LERGoH, nEee et
A el oA Adol o, T HHFA
Aol Avtgo] Itk BuE ek’ wruhiz) gy
2ol o3t FRHRF = thFt Fe|AWFARE AldYs)
3, FeSRHRE TEo] WA FHHEEY AeE
gotA wok

Lee and Shah' &3 ¥ o] 4 401 2} Q1 W A] Soit
(bevacizumab) 1} E2] AH|Z0| =91 E]UAw=(triamcinolone)
2 VEGF ¥} o}y g} prostaglandin, interleukin, VEGF,
protein kinase C 5] 9145 o A|gro.mA Hojguiiy
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(anti-vascular endothelial growth factor, anti-VEGF) -2 4|
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Review Board, IRB) %91(%2] H&: 2019-10-015)& 3l
A3PE| o, A7 A (Declaration of Helsinki)S &4
sk3ich
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e o2 7Ee T5she SHES Aol 23l
FreFHHLE 0 2 uprto] =(Maqaid”) el AWFANE A3
e b}, R R Ao St gHHRFEo R nprt
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Z%(fluorescein angiography)A; &34 Y (neovascularization)
o] Y& It FAE Z3tshrh
oheo) 7ol AT charolA Aelsisict. ek v =
S oo %A Asto] AU AL, A, FA4
H
B

=
ut 53 o

i

o
e
)
)
3
\
=)
)
X
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& 2 49E B ALtk

< FHAWTARE Pt o s AIREIAL, B ok
proparacaine hydrochloride 0.5% (Alcaine®, Alcon, Fort
Worth, TX, USA)Z Aeta}3] &, 5% povidone-iodine sol-
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<A AT

FA 42 SPSS version 18.0 (SPSS Inc., Chicago, IL,
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Table 1. Baseline characteristics of patients in DME group and
BRVO group at this study

A =R F ko] 319K(70.5%), Y5 AITe] 138H29.5%)0]
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B3t QIS VIS BAHOE Fol7h GeTh(p=0.80)
(Table 3).

SRsl A A B E BelT okgh o] A&Hos
A ot A w7t o diFEAlE B o=
MEARIES AJES O G0 23(5.7%)
Sk gusaEel A 0mgelglek F 2ol Qb of

ol s At YA Abol7t QeA wAREA

Table 2. Between DME group and BRVO group, comparison
of average IOP during 6 months after intravitreal preserva-
tive-free triamcinolone injection

After injection DME BRVO

Baseline characteristic  DME group  BRVO group p-value period (mmHg) (n = 36) (n=aq PVAC
Number 36 44 Basline IOP 14.19 + 279 13.30 £ 2.80  0.15
Sex (male:female) 19:17 6:5 0.88 1 month IOP 16.86 + 5.40 1634 £ 4.62  0.64
Lens 14:22 31:13 0.01 2 months IOP 18.11 + 6.10 17.05 + 7.84  0.50
(phakic:pseudophakic) 3 months IOP 19.56 + 9.31 16.80 + 7.08 0.13
Age (years) 56.7 + 103 65.6 + 10.1  <0.01 6 months IOP 1553 341 1603 +7.33 0.7

Values are presented as mean + standard deviation or number.
DME = diabetic macular edema; BRVO = branch retinal vein
occlusion.

“r-test (p < 0.05).

Values are presented as mean + standard deviation.

DME = diabetic macular edema; BRVO = branch retinal vein oc-
clusion; IOP = intraocular pressure.

“r-test (p < 0.05).
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o 7toll FA et E 7 (central foveal thickness)E H]al o] Qlth” Ed] AHROE SAYFAL T A
SPME} FEAYTAL GAIRE A 3 17, 2704, 3704 AFIAE Armaly' = QPSSO A 2|
A W5 5 oA SALFAY Aol §iSith 1Y B2o|E ARG O = Q3| k¢to] Asdte HEFE Bttt
ZAUEAL T 6N LA ST G Fol A E3F Armaly' "= AH|ZO|E AREO 2 Q1% QRMAFSO] &
328 £ 103 pm, FIHEA| YW | Lol 4] 434 + 189 um= 7 1Atet o] Zthar shelet. o3t Ag|Ro|Eof 9
SAHOoR Fogt £ 2lo]E HATHp<0.01) (Table 4). gk QM dutd o g "k {29 Aofjet Aol 9l
T = AtolollA R AlUT=AE = 1704, 2704, 37114, 671 thal 3tk Wordinger and Clark'*o] o]als A2 o] =0
o F btk 27) okete] Wl ZjolE B4t oH & o5t QRS2 AH|Z 0| =7} 4d-f-(trabecular meshwork)
Al 2bol= ¢l9ltt. ko] 5 mmHg o)A L2 Al £ 3e W 55l AYE 57 } |AA ST 5F%
o] Hl&S F & 7ol ARASIL, FAH SR o5t t}. Shaarawy et al”2 7]4-& SHalahA] opA|ut AE|Ro|=
A FU O™ (p=0.77), ¢teto] 10 mmHg o4 Q2= Al of ot Mlaze]7]de] ¥ste *@W% R3S doA HAH
o] Hl&S F + 7holl ARASHIL, FAH R fost FE AHAY AHZo|ETt AR lu e BAAES
A 2UTHp=0.19). AAsl Aol W=l AA7 9 F4E sto] AYAEol
HHygitt= 7S AlAlsHch
Inl %} Kang and Chin™of|A] GrmShahias wpubs 2] 2| 4),
wrabz A Auls| 2, Upolahelshube A, Eruted S 3kslo]
2| RO|E §HF o] QIR R G, ILELA], 4903t ER|tAlEE FEAWFARE Aldskelal, 5 mmHg
S 75 9 AR 2 Ae g), AHRo|=9] b o[ QFgFo] At HlEol 50%%lth. KT E bPAt
T4, &}, & "H=@okEAl 2 A", =2 71A ¢k o Aol Abol7k §ISaL, bt AASE 7]7to] Bt
FEANTARE A3 B 227t ‘213134, o] 2o

Table 4. Comparison of mean CFT after intravitreal preserva-

AellA He AR el o a4 Halst tive-free triamcinolone injection between DME group and BRVO
A}2s
[eNe)

2 ek 22U} Bashshur et al®& oFeRalml oe o) group
o o o =] _ 4o

AT o] ¢8-S X 115}9 3, Vasconcelos-Santos et al' "2 At Afeston DME BRVO o
53] 404 o]l A=olA FAA Afol7} §les Hilst period (pm) (n = 36) (n =44) P
g}l 2 oLo|A] = Z¥ol| Wt Lo] zpo|7} QlA|ut, of Baseline CFT 510 + 157 556 + 155 0.72
::H - TOJO] —a g 2 ° 1 month CFT 319 + 90 336 + 109 0.26
rEA g A e Sl At el whie] < 2k 2 months CET 302 + 93 328+ 103 0.66
Yot o] zlo|7F WSt Ao =2 AYZE=E T 3 months CFT 306 + 100 323 + 129 0.34

AHRO|ES Qe AUZRAA] SFFAFEo] 9]3o] glo 6 months CFT 328 + 103 434 + 189 <0.01

= Values are presented as mean + standard deviation.

o AE oeixz 7|1& AL 712 A}, p x
w olef ik f 1=2f =S 7 ! CFT = central macular thickness; DME = diabetic macular ede-
71A Qo] w2 A F 22k ol FEIAIUEA ma; BRVO = branch retinal vein occlusion.
SRSl By, =9 BAY, 11§ AHROE 5 Hest (p < 0.05).

Table 3. Between DME group and BRVO group, comparison of average IOP elevated duration with all patients and IOP elevated pa-
tients, and difference about ratio of IOP elevation after intravitreal preservative-free triamcinolone injection (p < 0.05)

Variable DME (n = 36) BRVO (n = 44) p-value
All patients
IOP elevation” 0.020"
IOP elevated group 14 (38.9) 7 (15.9)
Non-IOP elevated group 22 (61.1) 37 (84.1)
IOP elevated duration (months) 1.14 + 1.85 0.30 + 1.20 0.030
IOP elevated patients DME (n = 14) BRVO (n =7)
IOP elevated duration (months) 2.93 + 1.90 3.14 + 1.80 0.809*

Values are presented as mean + standard deviation or number (%).
DME = diabetic macular edema; BRVO = branch retinal vein occlusion; IOP = intraocular pressure.
2 = 5.401; "chi-square test; ‘r-test.
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H AtollA] Qo] HA] Yot muirES Al
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2 Aol A 078, 170, 270, 37HEA T & Lol &
AebFAE BAAQD Zol7t gL, 67HEA DHI LIS
T2 328 + 103 pm, YL H M2 434 + 189 um
2 FOoHA eI A T oF FHFAE B
At T o 7H9] FMdS 71%bo] Atol7k vhar, 678 A 5
HFFAZE o7t s A HokS o, oFF Ui oF= A

AIZES] Zpol7t Q& AMA o R Kol Aifetal
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(Maqaid®) Z+2 A|7ko] 24 Zvta Bzis) 2 2 oAk

l SollA = wHAlEe] B8990 WA g a4 &
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AR O R R E} Bl aelA] k] A |
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HNE = Folata AYZE ). Karakahya et al”*-e G
gopiz ol EdoERs SelAREAeS 1
A} 7ol Hlalo] Sigfo] 5 mmHg )4} Z7ket o) 55.8%
el gu 2o 35 7%xk0] Z7kgict
ARSI AL B die

tracellular matrix (ECM)2] S ¢ 4o 4= a1, o]&
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o] F7HA] Qtatof A /\Poﬁ} E N EES 7]|E A
B0k g FAA AlF %
2 U2 EYAIEEC R FEAIUTARE Aldsisth 1
Ut L8 ETAEE AAY A5 & Hi 0= car-
mellose, 743t deHoz == AHZAAQl poly-
sorbate 80, HEA| 2 AME-E]:= benzyl alcohol 5 oj&| A7}
Zo] 38xlo] gitk &u|E #o|= carmellose= ¢Fo-S
J5 AT Bt glou], B3] HEAQ]
o BAS gHeitt= EJ_7]- 9th® T3 Benzyl al-

s
cohol-& AEEHE 21073 utalaidulo] £44e Fi

Aoz oA ek wEA L datol| o5t 7|AAH AE
27} interleukin-6 L interleukin-8& Z7}A|7]= ¥2lo]
Ho] B4 hde do 4 glrta spgich’ 2 A
o AMg3t uhrto] =(Maqaid®)= HEA7E Z3HE o] QA
oba, AW A4 QRbe] FEo] Qlo] Yk A7) BEs)
ARLZA7} Qe BT ER2o] ol 27] Rzl A
317 wj o] AUTAA7F B gl EAo] ok w3
ARz mte] E(Magaid*)7h el A 24-g3he 717k 7]
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A 2pol7} QliAlof tisiAle ©f dAts) B kA7t AL
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Ahn and Choi*o] ¢J&}H 7]29] E2gA 20| Fit
oF 370 A A&H HuEo, B A7S B 7
HEA EYAEES] t7lo|=(Magaid®) = oFE 2749
Aolz HEA =4 o] v Ll 7|7t At A S
2}, uj7to] =(Maqaid”) S A FARE 371 471 z@
= A&HY, AL /H9E A&HE Aoa AHA
T, ARe] A 4749 ol APt A&EE Fo
AjzZkge.

2 o] Ao R WA T dArs Aeget o
Frolm, Qketo] 22l FAo AN F I HE 2kelslAA
A]—ﬁls}oﬂ 719 eFFAFs9] AAFA 91 4 (natural course)

= gloleh B3 B o] 35S nE AT} ¥
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