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The Effect of Intravitreal Bevacizumab Injection before Panretinal
Photocoagulation in Patients with Clinically Significant Macular Edema
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Department of Ophthalmology and Institute of Medicine, Kosin University College of Medicine, Busan, Korea

Purpose: To determine the effect of intravitreal bevacizumab injection before panretinal photocoagulation (PRP) in clinically sig-
nificant macular edema (CSME) patients.

Methods: A total of 91 eyes (70 patients) having severe nonproliferative diabetic retinopathy with CSME requiring PRP were en-
rolled in the present study; the medical records were retrospectively reviewed and analyzed. The eyes were divided into the reg-
ular PRP group (51 eyes) and PRP with preinjection of bevacizumab (1.25 mg) group (combination group, 40 eyes) and
compared. Best corrected visual acuity (BCVA) and central macular thickness (CMT) at pretreatment and 1, 3, 6, and 12 months
after PRP was evaluated.

Results: BCVA (logarithm of the minimum angle of resolution, Snellen visual acuity in parentheses) at pretreatment and 1, 3, 6,
and 12 months after PRP was 0.24 (0.575), 0.27 (0.537), 0.28 (0.525), 0.28 (0.525), and 0.30 (0.501) (p=0.13, 0.15, 0.56 and
0.79) in the regular PRP group and 0.32 (0.479), 0.25 (0.562), 0.26 (0.549), 0.27 (0.537), and 0.36 (0.436) (p = 0.02, 0.04, 0.02
and 0.13) in the combination group, respectively. CMT (um) at pretreatment and 1, 3, 6, and 12 months after PRP was 257.66,
285.16, 282.21, 289.65, and 309.85 (p = 0.00, 0.00, 0.00 and 0.00) in the regular PRP group and 349.39, 312.17, 331.15.
353.30, and 333.55 (p = 0.04, 0.94, 0.79 and 0.06) in the combination group, respectively.

Conclusions: Pretreatment of anti-vascular endothelial growth factor injection before PRP affected the decrease of macular
thickness for 3 months after PRP and improved visual acuity for 6 months after PRP when compared with PRP alone in patients
with CSME.
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Table 1. Basic characteristics of two groups

Variables PRP only AVI + PRP p-value
Sex (M:F) 20:21 15:14 0.601"
Age (years) 58.65 + 10.22 53.70 £ 11.10 0.030"
BCVA (log MAR) 0.24 + 0.25 0.32 £ 0.31 0.134
IOP (mm Hg) 14.46 + 2.99 15.43 + 2.94 0.264"
CMT (um) 257.66 + 54.31 349.39 + 110.25 0.011"
Duration of DM (years) 12.22 + 7.86 13.86 + 5.37 0.293"
HbAlc (%) 7.92 +1.49 8.66 + 2.22 0.125"
Height (cm) 160.41 + 8.40 158.59 + 7.59 0.472"
Weight (kg) 66.48 + 21.38 58.85 + 10.45 0.163"
Hb (g/dL) 12.01 + 1.69 12.30 £ 2.29 0.553"
WBC (x10.e3/uL) 7.87 +£4.92 11.67 + 15.39 0.184"
PLT (x10.e3/pL) 220.53 + 40.15 242.55 + 51.95 0.055"
Hct (%) 35.04 +5.05 35.91 + 6.64 0.544"
TG (mg/dL) 193.09 + 106.65 193.02 + 108.06 0.998"
Total cholesterol (mg/dL) 185.75 + 47.21 179.88 + 41.32 0.573"
HDL (mg/dL) 40.01 + 12.90 43.44 + 11.98 0.246"
BUN (mg/dL) 18.66 + 6.28 22.47 + 13.60 0.130°
Cr (mg/dL) 1.04 + 0.32 1.35 + 1.13 0.125
GFR (mL/min/1.73m’) 66.83 + 36.13 53.94 + 36.15 0.115"

Values are presented as mean + SD unless otherwise indicated.

PRP = panretinal photocoagulation; AVI = anti-vascular endothelial growth factor injection; BCVA = best corrected visual acuity; log MAR
= logarithm of minimum angle of resolution; IOP = intraocular pressure; CMT = central macular thickness; DM = diabetes mellitus; HbAlc
= glycosylated haemoglobin; Hb = hemoglobin; WBC = white blood cell; PLT = platelet; Hct = hematocrit; TG = triglyceride; HDL =
high density lipoprotein; BUN = blood urea nitrogen; Cr = creatine; GFR = glomerular filtration rate.

"Tested by Chi-square test; "Tested by independent two samples 7-test.
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Figure 1. Photographs of fundus and optical coherence tomography. (A, B) Baseline evaluation of PRP only group (arrow: scan di-
rection). (C, D) Baseline evaluation of AVI + PRP combination group (arrow: scan direction). PRP = panretinal photocoagulation;

AVI = anti-vascular endothelial growth factor injection.
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Figure 2. Changes in best corrected visual acuity (BCVA) af-
ter treatment in the two groups. Combination group shows sig-
nificant improvement of BCVA for 6 months after treatment
compared to baseline. log MAR = logarithm of minimum an-
gle of resolution; PRP = panretinal photocoagulation; AVI =
anti-vascular endothelial growth factor injection. ‘Compare to
before injection, mean value reaches statistical significance (p
< 0.05). Tested by paired ¢-test.
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Figure 3. Changes in central macular thickness (CMT) after
treatment in the two groups. Combination group shows sig-
nificant reduction of CMT at 1 month after treatment com-
pared to baseline. PRP = panretinal photocoagulation; AVI =
anti-vascular endothelial growth factor injection. Compare to
before injection, mean value reaches statistical significance (p
< 0.05). Tested by paired t-test.



- &= Q| 1 CSME

0

A GFITHIL h, Song et al'’9] QoA A U]
bevacizumab F<0] Al< & 8§F71A] IHEEZE0] L 013
ot QR ofn) gl ARe 3 BT 59

o DA e ole) ASelA B A7e} npiviy

2 CSMEE Zahsjo] gubnso] Q= Ae g4 o
bevacizumab &2 SuIHEZL Ao BE S9JFF &

o v
b ek Wil gloh
98 FAGEEE BAES AOR F Cho o

al’, Choi et al’®] Aol A] Wulag T A% Aol gl
A% O bevacizumabS FARS 1, Tl lste] 37)
YA CMTE] bt Boluh, Al2ie 2 Wapt gigictn
shgith %, CSME7} 9l ZA9=gupyZo] At PRP
A4 A AVIZ 3H= Zlo] CMTE Zolt= gt fabjolg)
Ak, Aol G w14 Yk e olelst 2wt
& A ) Aol ool gt S
wspRFol AL, T AT HZAG G ol
Aol Gl7] o] ¥l Z A et =

= of
olN
2
o)
o
5
)
>
=<

sh o] dnh} wIL 9l
B QAoAE CSMEZ} ol Alg HIZAl ket
FAHS gAFO R PRP A AVIE Al%319S 1] CM
A& F 17 oju] gl i}om SUHAT, A
MY 25t sxo] Qlrks
s e wadke o o
Aazke] A2,

= ok
IF olx

o T

)
o
N
>,
0
Ko
=)
=)
oEE
ol)(
2 2
o
o
£‘=

J2|a FU1E RE S Ao R T4 Fo]HE Al
e ap JEA] 9F2 te ' o] 5| 4 (Independent
two samples rtest)= A5}t I A3}t 27| Alg, 19d
A A|FoAut 8203t Zjo|7t U I 9 Amkzk 7|7k

oA+ focal laser 3571 AT} CMTE] HzlFol|A = &
7re] foJet Apol2 yEhtA] oigith

2 AFolA S Ao It Ao 7 o
H51A] B3t A, 27] AARA —EC’ SHZHEA L] A
o|Z 2l AFETS Uhsoll Qo] A exE ehd3s] uijA|
o 4 gtk Ao] ARt om A 7—1”?]_‘3}

A

AEHOR CSMEZ} U AT IFAFwgupyE

At R HEeRds e Aol & W ¥R
£ AM¥ste AL d5A1R0 vsf 371E oy @77k
FRHEE AT B 6e7d7A o] AEITdE TdE

Stxto| PRP & AVI &1} -

REFERENCES

1) Massin P, Bandello F, Garweg JG, et al. Safety and efficacy of rani-
bizumab in diabetic macular edema (RESOLVE Study): a 12-month,
randomized, controlled, double-masked, multicenter phase II study.
Diabetes Care 2010;33:2399-405.

2) Soheilian M, Ramezani A, Obudi A, et al. Randomized trial of in-
travitreal bevacizumab alone or combined with triamcinolone ver-
sus macular photocoagulation in diabetic macular edema.
Ophthalmology 2009;116:1142-50.

3) Photocoagulation treatment of proliferative diabetic retinopathy.
Clinical application of Diabetic Retinopathy Study (DRS) find-
ings, DRS Report Number 8. The Diabetic Retinopathy Study
Research Group. Ophthalmology 1981;88:583-600.

4) McDonald HR, Schatz H. Visual loss following panretinal photo-
coagulation for proliferative diabetic retinopathy. Ophthalmology
1985;92:388-93.

5) Mason JO 3rd, Yunker JJ, Vail R, McGwin G Jr. Intravitreal bev-
acizumab (Avastin) prevention of panretinal photocoagulation-
induced complications in patients with severe proliferative diabetic
retinopathy. Retina 2008;28:1319-24.

6) Early photocoagulation for diabetic retinopathy. ETDRS report
number 9. Early Treatment Diabetic Retinopathy Study Research
Group. Ophthalmology 1991;98(5 Suppl): 766-85.

7) Tae KS, Moon YS, Chin HS. Short term clinical courses after pan-
retinal photocoagulation treatment in diabetic retinopathy patients.
J Korean Ophthalmol Soc 2003;44:1996-2003.

8) Cho WB, Oh SB, Moon JW, Kim HC. Panretinal photocoagulation
combined with intravitreal bevacizumab in high-risk proliferative
diabetic retinopathy. Retina 2009;29:516-22.

9) Choi JH, Lee SJ, Choi KS. Long-term effect of panretinal photo-
coagulation combined with intravitreal bevacizumab in high-risk
proliferative diabetic retinopathy. J Korean Ophthalmol Soc
2010;51:842-8.

10) Avery RL. Regression of retinal and iris neovascularization after
intravitreal bevacizumab (Avastin) treatment. Retina 2006;26:352-4.

11) Cho WB, Moon JW, Kim HC. Intravitreal triamcinolone and bev-
acizumab as adjunctive treatments to panretinal photocoagulation
in diabetic retinopathy. Br J Ophthalmol 2010;94:858-63.

12) McDonald HR, Schatz H. Macular edema following panretinal
photocoagulation. Retina 1985;5:5-10.

13) Nonaka A, Kiryu J, Tsujikawa A, et al. Inflammatory response af-
ter scatter laser photocoagulation in nonphotocoagulated retina.
Invest Ophthalmol Vis Sci 2002;43:1204-9.

14) Brooks HL Jr, Caballero S Jr, Newell CK, et al. Vitreous levels of
vascular endothelial growth factor and stromal-derived factor 1 in
patients with diabetic retinopathy and cystoid macular edema be-
fore and after intraocular injection of triamcinolone. Arch
Ophthalmol 2004;122:1801-7.

15) Haritoglou C, Kook D, Neubauer A, et al. Intravitreal bevacizumab
(Avastin) therapy for persistent diffuse diabetic macular edema.
Retina 2006;26:999-1005.

16) Jeon S, Lee WK. Effect of intravitreal bevacizumab on diabetic
macular edema with hard exudates. Clin Ophthalmol 2014;8:1479-86.

17) Song JH, Lee JJ, Lee SJ. Comparison of the short-term effects of
intravitreal triamcinolone acetonide and bevacizumab injection for
diabetic macular edema. Korean J Ophthalmol 2011;25:156-60.

1227



18) Diabetic Retinopathy Clinical Research Network, Scott IU, two doses of primary intravitreal bevacizumab (Avastin) for dif-
Edwards AR, et al. A phase II randomized clinical trial of intra- fuse diabetic macular edema: results from the Pan-American
vitreal bevacizumab for diabetic macular edema. Ophthalmology Collaborative Retina Study Group (PACORES) at 12-month fol-
2007;114:1860-7. low-up. Graefes Arch Clin Exp Ophthalmol 2009;247:735-43.

19) Kook D, Wolf A, Kreutzer T, et al. Long-term effect of intravitreal 21) Roh MI, Byeon SH, Kwon OW. Repeated intravitreal injection of

bevacizumab (avastin) in patients with chronic diffuse diabetic bevacizumab for clinically significant diabetic macular edema.

macular edema. Retina 2008;28:1053-60. Retina 2008;28:1314-8.
20) Arevalo JF, Sanchez JG, Fromow-Guerra J, et al. Comparison of

= ZIEXE

(@)

lo

T
EHO
=

2N Q0|5 B Z(clinically significant macular edema, CSME)0| U= 2HXo| M HY LS 12 (panretinal photocoagulation,
PRP) ™ Aot Reldl W HiHIAIRE F9| SutE LotE Xt St

CH&lat 2 CSMEVE Rl Ao HISAE U oEE 2tXK910t 70H)9] o|RT|ES 2oz BM PRP HEZ(510h) 1 PRP &
Fe[A W HBEAIRE 2&(1.25 mg/0.05 mL)S Aldet ZH(EAXE, 40222 EFSIUCH X=E A M, = T 1, 3, 6, 1274
2 A HAZE s SASEEHE SEoAC

Zunb: BH Z i ™AZH(logMAR, 285 L Snellen)2 PRPO| X|2 & 024 (0.575), 1, 3, 6, 127 2t2t 0.27 (0.537), 0.28
(0.525), 0.28 (0.525), 0.30 (0.501) (p=0.13, 0.15, 0.56, 0.79), HEIX|2E 0.32 (0.479), 0.25 (0.562), 0.26 (0.549), 0.27 (0.537),
0.36 (0.436) (p=0.02, 0.04, 0.02, 0.13)0|ACt, BF SAZEL=7|(um)= PRPZ0| 257.66, 285,16, 282.21, 289.65, 309.85 (p=0.00,

0.00, 0.00, 0.00), HEX 22 349,39, 31217, 331,15, 353.30, 333.55 (p=0.04, 0.94, 0.79, 0.06)iLCt.
ZE: CSMEZL U= 2tXtoilM PRPE Altiet mf HetX|a= T=x|=0f Hls] 37HE o|uf T7|7tel E8RE AXE D & 671X Q|

ME@ 1S B3t
(CH3IOtTHE5| X| 2015:56(8):1223-1228)

1228



