
Introduction
A temporary intraocular pressure (IOP) rise is associated with the anti VEGF 
injection. In most instances the IOP rise is reported to be transient and minimal. 
Rebound tonometry with i-care (Icare, Findland Oy) provides a rapid, sterile, 
objective method of IOP screening in patients treated with anti VEGF injections. 
The purpose of this study was to evaluate the IOP change in all anti- VEGF treated 
patients and investigate for at risk patient groups.

Methods
A prospective, consecutive, observational study of all patients treated with anti 
VEGF agents ( Ranibizumab, Bevacizumab- Genetech, USA;  Aflibercept- Bayer, 
Australia) for wet age related macular degeneration, diabetic macular edema and 
retinal vascular obstruction and macular edema. 

All patients had a pre and post injection IOP measurements taken. The post injection 
readings were taken at 1 minute and 15 minutes time points. 
All injections where carried out accordingly to established protocols for anti VEGF 
injections and the recommended dose and volume was administered in all cases.

In addition to descriptive statistics, generalize linear models were used to analyze 
baseline and change data, with a repeated measures design used for the change 
analysis.  Bonferroni adjustment was used for the interpretation of contrasts over 
time.  Two-sided probabilities of 0.05 or less were considered significant.

Results
Demographics

Ninety eyes of seventy nine patients were included in the study. The mean age 
was 72 years (SD=13.1). There were 45 (50%) males and 43 (48%) females (2 
patients with missing data). There were 45(50%) patients with age-related macular 
degeneration (AMD), 22(24%) patients with diabetic macular edema (DME) and 
16(18%) patients with retinal vein occlusion and macular edema (RVO). Forty six 
(51%) of patients were treated with bevacizumab, 13 (14%) patients were treated 
with ranibizumab and 29 (32%) patients were treated with afilbercept.

Intraocular pressure

Average IOP at baseline was 14.3 mmHg (SD=3.62), average IOP at 1 min post 
injection was 34.3 mmHg (SD=9.26), average IOP at 15 min post injection was 20.0 
mmHg (SD=4.85). Average IOP rise at 15 min post inejction was 5.6 mmHg (SD=5.0) 
or 45% (SD=44%) of baseline. There was no significant difference between right or 
left eye (p=0.233).

The IOP showed a significant increase from pre injection to post injection 1 min (19.9 
mmHg rise; p < 0.0001), and then a significant fall from 1 min post injection to 15 
min post injection (-14.4 mmHg fall; p < 0.0001), although it was still significantly 
higher at 15 min than the pre injection IOP (5.6 mmHg rise; p < 0.0001).

Variables associated with IOP

Variables associated with pre injection IOP and 15 minutes post injection were 
evaluated and detailed below (table 1 & 2). Vitrectomy was associated with a 
statistically significant rise in IOP. Vitrectomised patients started with lower pre 
injection IOP but ended with a higher post injection IOP (see table).

Table 1. IOP pre anti VEGF injection

Factors Mean Baseline IOP (95% CI) P value

Gender
Male (n=45)
Female(n=43)

14.89 (13.72,16.05)
13.74 (12.73,14.75)

0.14

Intraocular lens
Phakic(n=61)              
Pseudophakic(n=29)

14.69(13.75,15.62)
13.59(12.25,14.92)

0.18

Diabetes
Yes(n= 31)
No(n=59)

15.42(14.08,16.76)
13.76(12.85,14.68)

0.04

Glaucoma
Yes(n=10)
No(n=85)

14.90(12.19,17.61)
14.26(13.46,15.47)

0.60

Vitrectomy
Yes(n=3)
No(n=87)

11.67(2.26,21.07)
14.43(13.66,15.19)

0.20

Diagnosis
AMD(n=45)
DME(n=22)
RVO(n=16)
Others(n=5)

13.76(12.69,14.82)
15.55(13.74,7.35)
13.75(11.99,15.51)
16.10(13.68,18.32)

0.17

Treatment
Ranibizumab(n=13)
Bevacizumab(n=46)
Aflibercept(n=29)

14.85(12.80,16.89)
14.41(13.27,15.56)
13.97(12.95,14.93)

0.75

Table 2. IOP at 15 minutes post anti VEGF injection

Factors Mean Baseline Mean 15 Minutes P value

Gender
Male
Female

14.69(13.63,15.75)
13.95(12.87,15.04) 

 
19.87(18.39,21.36)
19.90(18.38,21.42)

0.14

Intraocular lens
Phakic
Pseudophakic

14.44(13.52,15.37)
14.05(12.63,15.47)

20.03(18.73,21.33)
19.57(17.57,21.57)

Diabetes
Yes
No

14.81(13.44,16.18)
14.07(13.12,15.02)

19.76(17.83,21.70)
19.95(18.61,21.30)

Glaucoma
Yes
No

15.24(13.01,17.47)
14.20(13.41,15.00)

20.80(17.66,23.94)
19.77(18.65,20.89)

Vitrectomy
Yes
No

11.49(7.46,15.52)
14.42(13.67,15.18)

24.14(18.48,29.80)
19.74(18.68,20.79)

Diagnosis
AMD
DME
RVO
Others

14.37(13.18,15.55)
14.86(13.24,16.49)
13.17(11.33,15.01)
15.25(12.04,18.47)

20.50(18.82,22.18)
19.59(17.30,21.89)
18.47(15.87,21.07)
20.16(15.62,24.71)

Treatment
Ranibizumab
Bevacizumab
Aflibercept

15.82(13.78,17.87)
13.84(12.75,14.93)
14.40(13.06,15.75)

22.43(19.58,25.29)
19.35(17.83,20.88)
19.57(17.70,21.45)

Conclusion
Rebound tonometry provides an objective evaluation of IOP in the patients 
undergoing anti VEGF therapy. More data required on vitrectomised patients to 
determine if observed IOP changes post anti VEGF injections are reproducible.
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