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Abstract 

Intravitreal injections of anti-vascular endothelial growth factor (VEGF) agents are widely 

used to treat neovascular age-related macular degeneration (nAMD). Although these treat-

ments are effective, multiple injections have recently been recommended to ensure that 

there is a good long-term prognosis. However, sustained intraocular pressure (IOP) eleva-

tions have been reported to develop after multiple injections of anti-VEGF agents. We pre-

sent our findings of a case of uncontrolled and persistent IOP elevation after switching from 

intravitreal ranibizumab injections to intravitreal aflibercept injections. A 74-year-old Japa-

nese man without a history of glaucoma underwent 22 ranibizumab injections for nAMD and 

suddenly developed an elevated IOP after the 22nd injection. Although the subsequent med-

ical treatment led to normalization of his IOP, the subretinal fluid under the central fovea 

remained even after the 25th injection of ranibizumab. Thus, ranibizumab treatment was 

switched to bimonthly intravitreal aflibercept injections in conjunction with glaucoma medi-
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cations. His IOP recovered to within the normal range; however, after the 11th aflibercept 

injection, there was a sudden elevation of his IOP in spite of the continued glaucoma medi-

cations. Due to this sustained IOP elevation, his aflibercept injections were suspended for 16 

weeks. Because his IOP could not be normalized by a full glaucoma medication regimen, the 

patient underwent trabeculotomy, which resulted in a lowering of the IOP to normal levels. 

We conclude that patients who receive serial intravitreal injections of anti-VEGF agents need 

to be closely monitored because severe and sustained ocular hypertension can develop. 

 © 2016 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Intravitreal injections of anti-vascular endothelial growth factor (VEGF) agents are 
commonly used to treat various intraocular vascular diseases. Because of the effectiveness of 
these treatments, they have become the first-line therapy for neovascular age-related macu-
lar degeneration (nAMD). Although intravitreal injections of anti-VEGF agents are effective, 
some studies have reported intraocular pressure (IOP) elevations after anti-VEGF injections. 
There is immediate IOP elevation following intravitreal injections; however, the elevations 
are transient and related to the increase in the intraocular volume [1]. 

On the other hand, persistent IOP elevations have been reported as a rare complication 
in case reports and in a case series following intravitreal ranibizumab or bevacizumab injec-
tions [2, 3]. Because the IOPs in some cases could not be controlled by topical glaucoma 
drugs, glaucoma operations were required in these patients [4]. In the results of the 2015 
VEGF Trap-Eye: Investigation of Efficacy and Safety in Wet AMD (VIEW) trial, the proportion 
of eyes with an IOP >21 mm Hg after ranibizumab serial injections at 4-week intervals was 
20.2%, and it was 12.1% after aflibercept injections at 8-week intervals [5]. This report pro-
posed that there was a lower possibility of sustained IOP elevations when aflibercept is used. 
Another study reported a decrease in the IOP in eyes that were switched to aflibercept after 
undergoing ranibizumab injections [6]. However, there has been no report on uncontrolled 
persistent IOP elevations after patients were switched from intravitreal injections of ranibi-
zumab to aflibercept. 

Thus, the purpose of this report is to present our findings in a patient who developed a 
persistently high IOP elevation after being switched from repeated ranibizumab to afliber-
cept injections. 

Case Report 

A 74-year-old man with nAMD in his left eye was referred to our clinic. He had no histo-
ry of glaucoma, ocular hypertension, or IOP asymmetry. Ophthalmic examinations showed a 
decimal best-corrected visual acuity (BCVA) of 0.4 in his left eye and of 1.2 in his right eye. 
Mild nuclear sclerosis cataracts and IOPs of 16 mm Hg with open anterior chamber angle 
were found in both eyes. Fundus examination showed that there were no glaucomatous 
changes, but that there was subretinal hemorrhage near the fovea. Both fluorescein and in-
docyanine green angiography demonstrated the presence of the occult type of choroidal 
neovascularization (CNV) in the left eye. However, the patient stated that he did not wish to 
receive any therapy in his left eye for the nAMD. 
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Two years later, optical coherence tomography (OCT) detected a CNV in his right eye 
(fig. 1). The BCVA was 1.0, and the IOP was 18 mm Hg. Therefore, we decided to start ranibi-
zumab injections in his right eye. After 3-monthly ranibizumab injections for the induction 
phase, he received ranibizumab injections at 4- and 8-week intervals using a pro re nata 
protocol. During 27 months of treatment, the patient had received 22 ranibizumab injections 
in his right eye, and the IOP remained <20 mm Hg at all his visits. No ranibizumab treatment 
was performed in his left eye, and the IOP remained at approximately 15 mm Hg. Four weeks 
after the 22nd ranibizumab injection, the IOP of his right eye increased to 28 mm Hg, and 
subretinal fluid (SRF) was detected in the OCT images. He received his 23rd ranibizumab 
injection on the same day, and he began receiving 0.005% latanoprost and 0.5% timolol once 
a day to treat the ocular hypertension. Follow-up examinations were performed at 2- and 4-
week intervals after the 23rd ranibizumab injection, and they demonstrated that the IOP had 
decreased to 17–19 mm Hg. However, the OCT examination performed at 4 weeks after the 
23rd ranibizumab injection showed that the SRF was still present under the central fovea. As 
a result, the patient received two additional ranibizumab injections at 4-week intervals for 
the 24th and 25th treatments. Because the size of the SRF had not decreased at 4 weeks after 
the 25th ranibizumab injection, ranibizumab was stopped and the patient was switched to 
intravitreal aflibercept injections (fig. 2). At all subsequent aflibercept treatments, the pa-
tient underwent paracentesis prior to the aflibercept injections. Before the first aflibercept 
injection, the IOP of the right eye was 24 mm Hg, and 2 weeks later, both the SRF and the 
retinal edema had completely disappeared. However, the IOP was still high at 26 mm Hg. 
Therefore, 0.005% latanoprost was changed to 0.03% bimatoprost, and 1% dorzolamide 
was added 3 times/day. Two weeks later, the IOP had decreased to 15 mm Hg. To ensure 
that there would be no retinal exudation, we performed aflibercept injections bimonthly. 
The follow-up examinations revealed the presence of a dry retina, and the use of 0.03% bi-
matoprost and 1% dorzolamide maintained the IOP under 20 mm Hg until the 11th afliber-
cept injection. Four weeks after the 11th aflibercept injection, there was an IOP elevation to 
30 mm Hg without any other signs of changes in the vitreous cavity and anterior chamber. 
Therefore, 0.1% brimonidine was added twice a day. Two weeks later, the IOP was 22 mm 
Hg, and at 2 weeks after the last examination, the retina remained dry but the IOP was 27 
mm Hg. Therefore, it was decided to stop all further aflibercept injections and to begin ad-
ministering a 250-mg/day dose of acetazolamide orally. Because the IOP was still 25 mm Hg 
3 weeks later, the oral acetazolamide dose was increased to 500 mg/day. Unfortunately, 4 
weeks later, which was 16 weeks after the last (11th) aflibercept treatment, the IOP was still 
26 mm Hg, even though antiglaucoma medications and acetazolamide had been continued to 
be administered.  

It was decided that a trabeculotomy was needed for the right eye. Two weeks after sur-
gery, the IOP had decreased to 15 mm Hg without the use of any antiglaucoma medications 
(fig. 3). We used 1.5% topical levofloxacin for 3 days before and after each injection, and we 
never used a topical steroid after the injections. During the entire follow-up period of 56 
months, no inflammatory cells were observed in the anterior chamber of either eye, and the 
IOP of the left eye remained approximately 15 mm Hg. The BCVA in the right eye was 0.5 
because of a mild macular atrophy. 
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Discussion 

Earlier studies have reported that IOP elevations are observed not only in patients with 
pre-existing glaucoma but also in patients without pre-existing glaucoma [2, 3]. This sug-
gests that sustained IOP elevations might be associated with the multiple anti-VEGF agent 
injections. Even so, the exact mechanism responsible for the sustained IOP elevation has yet 
to be determined. 

In our case, the right eye had an open anterior chamber angle, there was no history of 
glaucoma susceptibility or ocular signs of glaucoma, and there was no IOP asymmetry prior 
to the start of the ranibizumab treatments. In addition, ranibizumab injections have been 
performed approximately every 4 weeks while the aflibercept injections have been per-
formed bimonthly, and there was no elevation of the IOP in the right eye during the initial 21 
repeated ranibizumab injections and the 10 bimonthly aflibercept injections while using 
glaucoma medications. Subsequently, without any indication, there was a sudden IOP eleva-
tion immediately after the 22nd ranibizumab and the 11th aflibercept injection. This pattern 
of a sudden elevation of the IOP following the multiple anti-VEGF agent injections is very 
similar to that of past reports. Due to the lack of any pre-existing signs of glaucoma, these 
findings strongly suggest that there is an association between the persistent IOP elevations 
and the multiple serial injections of the anti-VEGF drugs. Past studies have proposed that 
there was a lower possibility of sustained IOP elevations when aflibercept is used [5, 6]. Al-
though we were able to achieve an IOP <20 mm Hg by changing the type of glaucoma medi-
cation after the patient was switched from ranibizumab to aflibercept, the IOP increased to 
>25 mm Hg after we began the serial aflibercept injections. Moreover, we were not able to 
achieve any reduction in the IOP elevation by switching from ranibizumab to aflibercept or 
by discontinuing long-term aflibercept injections for a period of 16 weeks. Therefore, we 
suggest that the sustained IOP elevation would have occurred regardless of the type of anti-
VEGF drugs, and that it would not have been restored by either switching or stopping the 
anti-VEGF injections. The reasons for the sustained elevation in our case might have been 
due to irreversible changes that occurred at the time when the patient was switched from 
ranibizumab to aflibercept, or it might be that aflibercept could have remained in his right 
eye even after we had discontinued the aflibercept injection for 16 weeks, thereby affecting 
the IOP. In fact, it is well known that aflibercept can completely suppress VEGF activity in the 
aqueous humor for a mean duration of 71 days [7], and for 80 days in the vitreous [8]. How-
ever, because individual differences may exist with regard to how long aflibercept can sup-
press VEGF [8], we cannot conclude whether aflibercept had been washed out in our pa-
tient’s right eye during the 16 weeks after we discontinued the aflibercept injections. On the 
other hand, significant inflammatory reactions following intravitreal injection of bevaci-
zumab and sustained IOP elevation and keratic precipitates in the trabecular meshwork 
have been reported after multiple injections of both bevacizumab and ranibizumab [9, 10]. 
Based on these findings, it has been proposed that IOP elevation may be triggered by a phys-
ical blockage of the outflow by the inflammatory reaction and the subsequent trabeculitis. 
Although we did not find any inflammatory cells or any other reaction that occurred after 
either the ranibizumab or aflibercept injections, we believe that these inflammatory reac-
tions were possible mechanisms for the sustained IOP elevation in our case. We cannot com-
pletely rule out the possibility of either a subclinical immune response or the presence of 
immunocomplexes that occluded the trabecular meshwork and obstructed the aqueous flow. 
In our case, the multiple and periodic injections of ranibizumab and aflibercept ensured that 
there was a regular supply available prior to being washed out from the anterior chamber, 
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and thus, an immunological reaction might have continued and lasted even during the 16-
week discontinuation period caused by residual aflibercept. 

Bimonthly aflibercept injections are commonly performed and widely used. Thus, it is 
quite possible that there will be an increase in the number of sustained IOP elevations that 
are observed after anti-VEGF agent injections. Therefore, patients need to be closely fol-
lowed for sustained IOP elevation because if untreated, it can lead to optic nerve damage. 
Further studies investigating the incidence of this potential side effect will need to be under-
taken to confirm these findings. In addition, it will be necessary to keep medical practition-
ers and clinicians informed on the need for close long-term surveillance of IOP after anti-
VEGF agent injections to ensure safe and beneficial treatments. 

Conclusions 

Our findings show that persistent IOP elevation can occur after switching from repeated 
intravitreal ranibizumab to intravitreal aflibercept injections. Thus, clinicians should moni-
tor patients who are being treated with multiple anti-VEGF agents more frequently. 
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Fig. 1. Fundus photograph and OCT image of a patient with nAMD in the right eye. a Fundus photograph 

before the first intravitreal ranibizumab injection showing normal optic disc cupping. b OCT image show-

ing the presence of CNV and SRF. 
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Fig. 2. Fundus photograph and OCT image of the same patient with nAMD. a Fundus photograph at 4 weeks 

after the 25th intravitreal ranibizumab injection, and before the first intravitreal aflibercept injection 

showing the presence of hard exudates. b OCT image showing the residual SRF and retinal edema. 

 

 

 

Fig. 3. Fundus photograph and OCT image of the same patient with nAMD. a Fundus photograph after tra-

beculotomy, demonstrating the absence of hard exudates. b OCT image after trabeculotomy showing that 

both the SRF and the retinal edema have completely disappeared. 
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