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Changes in the Retinal Nerve Fiber Layer after Intravitreal Injections of
Bevacizumab in Glaucoma Patients
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Department of Ophthalmology and Visual Science, Seoul St. Mary’s Hospital, The Catholic University of Korea College of Medicine, Seoul, Korea

Purpose: To examine retinal nerve fiber layer (RNFL) changes after intravitreal injection of bevacizumab in patients with or with-
out underlying glaucoma.

Methods: A total of 104 eyes of 104 patients with retinal disease undergoing intravitreal injection of bevacizumab were pro-
spectively investigated. Bevacizumab injections (1.25/0.05 mg/mL) were performed using a standardized technique. In the pa-
tient who had pretreatment with intraocular pressure (IOP)-lowering medication, 1 drop of brimonidine was instilled 30 minutes
before the injection. Before and after the intravitreal injections, the patients were monitored for IOP and evaluated with optical co-
herence tomography using Stratus at least 3 months after the injection.

Results: Thirty minutes after injection, 6.4% of patients had an IOP over 30 mm Hg in the non-pretreatment group while no pa-
tient had an IOP over 30 mm Hg in the pretreatment group. In eyes with only retinal diseases, the RNFL thickness did not change
significantly after the injection regardless of pretreatment, whereas in eyes with underlying glaucomatous damage and no pre-
treatment, significant decrease in RNFL thickness was observed at the superior (p = 0.036) and temporal (p = 0.048) sectors of
the optic nerve head without pretreatment.

Conclusions: Intravitreal injection of bevacizumab did not typically cause significant changes in RNFL thickness; however, in
eyes with underlying glaucoma without pretreatment, a significant decrease in RNFL thickness was observed in the superior and
temporal sectors of the optic nerve head. Therefore, applying IOP-lowering pretreatment medication before intravitreal injection
of bevacizumab is required for protection of RNFL in glaucoma patients.
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Figure 1. The changes of mean intraocular pressure after the
intravitreal injection of bevacizumab. Significant differences
of mean intraocular pressure were observed both in 2 minutes
and 5 minutes after the injection (p < 0.05).
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Table 1. Intraocular pressure at baseline and at various times after the intravitreal injection of bevacizumab

1hS 7HA= ol A= 8.29 + 1.23,
Fl e oA 8.22 + 1.35,

IOP range No pretreatment group (n = 63) (%)

Pretreatment group (n = 41) (%)

(mmHE) Baseline 2min  Smin 30min  1day 1 week

Baseline

2 min

Smin 30 min 1 day

1 week

0-19 59(93.6) 6(9.5) 18(28.6) 43 (68.3) 58 (92.1) 61 (96.8)

20-24 34.8) 9(14.3) 21(33.3) 10(15.8) 5(7.9) 2(3.2) 4(9.8)

25-29 1(1.6) 15(23.8) 11(17.5) 6(9.5)
30-34 12(19.0) 9(14.3) 4 (6.4)
35-39 11 (17.5) 3 4.8)

40-44 5(7.9) 1(1.6)

45-49 2(3.2)

50-59 2(3.2)

60+ 1(1.6)

12.4)

36 (87.8) 4(9.8)

12 (29.3)
14 (34.1)
7(17.1)
3(7.3)
12.4)

15 (36.6) 31 (75.6) 38(92.7) 39 (95.1)

16 (39.0) 8(19.5) 3(7.3)
6(14.6) 2 (4.9)

3(1.3)

1.4

2(4.9)

IOP = intraocular pressure.
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Table 2. Comparison of long-term follow-up Intraocular pressure after the intravitreal injection of bevacizumab
Retinal disease

Intraocular pressure Retinal disease only (n = 72) with glaucoma (@ = 32) p-value
2 weeks 16.24 + 3.54 16.60 + 3.16 0.324
1 month 15.96 + 2.76 16.07 + 2.95 0.411
2 months 16.02 + 2.98 16.11 + 3.12 0.520
3 months 16.08 + 3.01 16.19 + 3.11 0.526
Values are presented as mean + SD.
A 160 B 160
Il Preinjection Il Preinjection
140 + [ Postinjection 140 |- [ Postinjection
120+ 120}
€ IS
100 L 2 100}
1 @
£ 80 £ 80
L )
£ 60 S 60
- -
[T LL
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20 20
0 0

Average Superior  Temporal Inferior Nasal Average Superior ~ Temporal Inferior Nasal

Figure 2. The changes of retinal nerve fiber layer (RNFL) thickness after the intravitreal injection of bevacizumab. Comparison be-
tween eyes without (A) or with (B) underlying glaucoma are shown.

Table 3. Comparison of the changes of retinal nerve fiber layer (RNFL) thickness and cup-to-disk ratio in the eyes with or without
underlying glaucoma after the intravitreal injection of bevacizumab

Retinal disease only (n = 72)

Retinal disease with glaucoma (n = 32)

RNFL thickness (wm) Preinjection Postinjection p-value Preinjection Postinjection p-value
Avg thickness 92.85 + 13.54 90.46 + 11.47 0.665 84.04 + 15.60 82.23 + 14.51 0.473
Superior sector 102.24 + 21.52 100.11 + 23.47 0.574 98.52 + 22.48 95.21 +£23.11 0.630
Temporal sector 75.51 + 14.80 74.93 + 16.44 0.722 72.17 £+ 15.55 70.83 + 14.62 0.577
Inferior sector 108.72 + 24.01 107.55 + 22.90 0.521 94.27 + 26.21 91.30 + 23.57 0.445
Nasal sector 77.70 £+ 19.72 75.27 + 18.54 0.630 71.20 + 19.48 71.57 + 17.77 0.717
Cup/Disk ratio 0.473 + 0.27 0.487 + 0.31 0.970 0.733 + 0.34 0.752 + 0.32 0.834

Values are presented as mean + SD.
Avg = average.

21.08 um — 87.44 + 13.54 um; p=0.036, Fig. 3) & o|=H

824 + 1330]90c}, WuAHAGSe] S 24} AFR
u U (71.87 + 1820 pm — 62.27 % 12.76 um; p=0.048, Fig. 3)°]
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Fig. 2). T3t AAIZAG-FFHEHE §-2f3k 2fol& Ho|A] ¢ e R] ohQtTH(Table 4, Fig. 4).
QFTHH A S p=0.970, =% é} o+ p=0.834, Table 3).
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Figure 3. The changes of retinal nerve fiber layer (RNFL) thickness after the intravitreal injection of bevacizumab. Comparison be-
tween eyes without (A) or with (B) underlying glaucoma without pretreatment are shown. The mean changes of RNFL thickness in
eyes without (C) or with (D) underlying glaucoma are shown by the total average thickness and the sector average thickness.
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Figure 4. The changes of retinal nerve fiber layer (RNFL) thickness after the intravitreal injection of bevacizumab. Comparison be-
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Table 4. The changes of retinal nerve fiber layer (RNFL) thickness and cup-to-disk ratio after the intravitreal injection of
bevacizumab. Comparison between the Pretreatment group with intraocular pressure-lowering agent and the No pretreatment group

are shown in the data

Retinal disease only (n = 72)

Retinal disease with glaucoma (n = 32)

RNFL thickness (pm) Pretreatment (n = 28) p-value Pretreatment (n = 13) p-value
Preinjection Postinjection Preinjection Postinjection
Avg thickness 94.64 + 12.40 97.23 + 12.88 0.850 84.85 + 15.60 83.23 + 14.51 0.473
Superior sector 101.53 + 20.47 100.16 + 21.37 0.675 97.25 +£12.42 95.21 + 23.11 0.530
Temporal sector 73.44 + 13.21 75.82 + 17.54 0.730 72.07 +£ 17.32 71.83 + 14.62 0.777
Inferior sector 108.13 + 22.53 108.32 + 23.60 0.811 92.31 + 19.74 91.30 + 23.57 0.645
Nasal sector 76.40 + 18.64 77.77 + 15.65 0.720 71.73 + 14.55 71.57 + 17.77 0.717
Cup/Disk ratio 0.466 + 0.17 0.468 + 0.23 0.899 0.715 + 0.27 0.712 + 0.23 0.734
RNEL thi No pretreatment (-) (n = 44) No pretreatment (n = 19)
thickness (wm) Preinjection Postinjection p-value Preinjection Postinjection p-value

Avg thickness 88.17 + 12.47 87.50 + 10.55 0.665 83.42 + 11.72 80.11 £+ 15.70 0.255
Superior sector 99.33 + 16.54 98.23 + 19.52 0.574 97.42 + 21.08 87.44 + 13.54 0.036
Temporal sector 73.22 + 14.70 72.64 + 17.38 0.722 71.87 + 18.20 62.27 + 12.76 0.048
Inferior sector 104.25 + 18.69 102.30 + 17.60 0.521 93.27 + 15.51 90.13 + 17.77 0.286
Nasal sector 71.52 + 16.64 70.23 + 15.44 0.630 71.16 + 17.44 69.40 + 15.74 0.442
Cup/Disk ratio 0.477 £ 0.22 0.485 + 0.21 0.944 0.764 + 0.27 0.776 + 0.30 0.434
Values are presented as mean + SD.
Avg = average.
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