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EARLY EFFECTS OF INTRAVITREAL BEVACIZUMAB
(AVASTIN) FOR NEOVASCULAR GLAUCOMA

Smiljka Popovi¢-Sui¢ and Borna Sarici¢

University Department of Ophthalmology, Zagreb University Hospital Center, Zagreb, Croatia

SUMMARY - The aim of this study was to evaluate early treatment response following intravitreal
bevacizumab therapy in 4 patients with neovascular glaucoma.

Four patients with neovascular glaucoma and pronounced congestion of anterior chamber received
intravitreal bevacizumab injection (1.25 mg/0.05 mL). Intravitreal bevacizumab resulted in marked
regression of anterior segment neovascularization documented by fluorescein angiography and iridography,
and relief of symptoms within 24 hours. Cyclocryocoagulation was carried out only if pressure was
insufficiently controlled by topical therapy. Follow up examination was performed at 1 month. In conclusion,
intravitreal bevacizumab leads to rapid regression of iris and angle neovacularization in the early period of
observation. Controlled randomized trial is needed to test whether intraocular injections of bevacizumab
provide long term benefit to patients with neovascular glaucoma.
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Introduction

Inhibition of vascular endothelial growth factor, which
is a potent inducer of vascular permeability and plays
an integral part in the formation of abnormal blood ves-
sels, can be an effective treatment for a variety of ocular
diseases!?. Bevacizumab is a humanized monoclonal
antibody to vascular endothelial growth factor designed
for iv administration and approved for the treatment of
colorectal cancer’. Recently, several studies have been
published on the use of intravitreal bevacizumab for the
treatment of cystoid macular edema*, diabetic macular
edema’, neovascular age related macular degeneration®
and neovascular glaucoma’®.

Neovascularization of the anterior segment causes
glaucoma by direct obstruction of the trabecular mesh-
work by the proliferating neovascular membrane. The
most common cause of iris neovascularization is retinal
ischemia. Ischemic central retinal vein occlusion and
proliferative diabetic retinopathy are the two common
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disorders associated with rubeosis iridis. Neovascular
glaucoma is often recalcitrant to conservative and surgi-
cal therapy, thus posing a major therapeutic problem.
We report on a case series of four patients with neo-
vascular glaucoma caused by central retinal vein occlu-
sion, treated with intravitreal injection of bevacizumab.

Material and Methods

Bevacizumab was administered to four patients with
neovascular glaucoma caused by central retinal vein oc-
clusion in a stage of pronounced iris congestion and in-
traocular pressure elevation refractive to conservative
topical antiglaucoma therapy. Patients were prepared
with standard surgical cleaning of the eyelids and peri-
orbital region. The conjunctiva was irrigated with 5%
povidone iodine. Intravitreal injection was administered
under topical anesthesia according to the recommenda-
tions of the German Society of Ophthalmology’: 0.05
mL (1.25 mg) of sterile, undiluted, commercially avail-
able bevacizumab (Avastin; 100 mg/4 mL; Roche, Swit-
zerland). Patients were not offered treatment if they
had uncontrolled hypertension or recent myocardial in-
farction or cerebral vascular accident. All four patients
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Fig. 1. Fluorescein iridography before intravitreal bevacizum-
ab treatment: iris neovascularization.

signed a comprehensive consent form before adminis-
tration of the drug.

Complete ophthalmologic examination and fluores-
cein angiography and iridography were performed be-
fore the treatment. Patients were instructed to admin-
ister topical antibiotics for 5 days after the injection.
Biomicroscopy of the anterior segment and measurement
of intraocular pressure were performed at 24 hours of
the treatment. Follow up examination was performed at
1 month, including fluorescein angiography and iridog-
raphy, and complete ophthalmologic examination. Nei-
ther local nor systemic side effects were noted.

Results

All four patients were male, with neovascular glau-
coma caused by central retinal vein occlusion. Their
mean age was 64 (range, 55 to 72) years. None of our

Fig. 2. Fluorescein iridography in the same patient one month
after intravitreal bevacizumab treatment: disappearance of iris
neovascularization.

patients had pre-existing glaucoma. The mean intraoc-
ular pressure before the treatment was 36.2 (range, 25
to 40) mm Hg. Visual acuity ranged from hand motions
to counting fingers. Neovascularization of the iris and
angle was found in all patients. All patients had ocular
discomfort and pain in the affected eye, and all received
topical antiglaucoma therapy (2-3 antiglaucoma drugs).

At 24 hours after the treatment, the mean intraocu-
lar pressure was 28.5 (range, 18 to 40) mm Hg. Three of
four patients were free from pain and iris neovasculari-
zation almost disappeared. In one patient with circum-
ferential peripheral anterior synechiae, pronounced ne-
ovascularization of the iris and angle, anterior chamber
cells and flare, there was no pain relief and cyclophoto-
coagulation was performed.

At the end of the 1-month follow up, iris neovascu-
larization documented by fluorescein angiography and
iridography resolved completely in all patients. Visual

Table 1. Visual acuity (VA) before and 1 month after treatment; intraocular pressure (IOP)
before, at 24 hours and at 1 month of treatment; iris neovascularization (IRIS) before, ar 24
hours and at 1 month of treatment; and neovascularization of anterior chamber angle (Angle)

before and ar 1 month of treatment

Patient VA 10P Iris Angle
No.
1 hand motion/counting fingers 40/32/20 +/-/- +/-
2 light perception/0.1 35/30/18 +/-/- +/-
3 light perception/0.1 25/30/18 +/-/- +/-
4 light perception/hand motion 40/34/18 +/+/- +/-
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Table 2. Pain and ocular discomfort before and ar 1 month of
treatment (Pain); number of antiglaucoma drugs before and ar
1 month of treatment (Drugs, n); anterior chamber (AC) cells
and flare before and ar 1 month of treatment (AC); and need for
cyclocryocoagutation (CY)

Patient Pain Drugs (n) AC cY
No.
1 +/- 31 /- -
2 +/- 2N -/- -
3 +/- 31 -/- -
4 +/- 3/1 +/- +

acuity ranged from counting fingers to 0.1. The mean
intraocular pressure controlled with only one antiglau-
coma drug was 19.2 (range, 18 to 20) mm Hg. Data on
all patients are summarized in Tables 1 and 2.

Discussion and Conclusion

The use of bevacizumab has been reported in the
treatment of macular degeneration, where intravenous
administration of this agent produced a significant re-
duction in retinal thickening'®. Systemic bevacizumab
has also been reported to suppress choroidal neovascu-
larization due do pathologic myopia''.

Much smaller doses administered intravitreally have
a lower risk of systemic side effects and still are effec-
tive in patients with subfoveal choroidal neovasculari-
zation and macular edema*®!?. These studies suggest
that intravitreally administered bevacizumab effectively
reduces neovascular activity and permeability in ocular
tissue'’.

Retinal hypoxia caused by central retinal vein occlu-
sion has been implicated in the pathogenesis of neovas-
cular glaucoma. Hypoxia causes increased expression of
vascular endothelial growth factor, a potent inducer of
the formation of abnormal blood vessels, iris and anteri-
or chamber angle neovascularization, which leads to
neovascular glaucoma'. A previous study suggests that
intravitreal bevacizumab leads to rapid regression of iris
and angle neovascularization within 48 hours in patients
with neovascular glaucoma'. In our study, four patients
with neovascular glaucoma caused by central retinal vein
occlusion received intravitreal bevacizumab. After 24
hours, iris neovascularization disappeared in three pa-
tients, the mean intraocular pressure values were lower
and patients were free from pain and discomfort in their
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eyes. In one patient with pronounced iris congestion,
the effect of bevacizumab was smaller but still noticea-
ble. One month after the procedure, fluorescein angiog-
raphy and iridography proved disappearance of iris neo-
vascularization in all patients, and intraocular pressure
values were within the normal range on only one an-
tiglaucoma drug.

The shortcomings of this study were a small number
of patients and limited follow up. Despite these limita-
tions, this case series of four patients showed that intra-
vitreally administered bevacizumab had at least a short-
term biologic effect on iris and angle neovascularization.
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Sazetak

RANT UCINAK INTRAVITREALNOG BEVACIZUMABA (AVASTINA) ZBOG NEOVASKULARNOG GLAUKOMA
S. Popovic-Suié i B. Sarié

Cilj ovoga rada bio je procijeniti rani odgovor na terapiju intravitrealnim bevacizumabom u 4 bolesnika s neovaskularnim
glaukomom. Intravitrealna injekcija bevacizumaba (1,25 mg/0,5 mL) primijenjena je u 4 bolesnika s neovaskularnim glaukomom
1 izrazenom kongestijom prednje sobice. Intravitrealni bevacizumab doveo je do znatne regresije neovaskularizacije prednjega
o¢nog segmenta, Sto je dokumentirano fluoresceinskom angiografijom i iridografijom, te do ublazavanja simptoma kroz 24
sata. Ciklokriokoagulacija je provdena samo ako topikalna terapija nije reultirala dostatnom kontrolom tlaka. Kontrolni pregled
je proveden nakon jednog mjeseca. Zakljucuje se kako intravitrealni bevacizumab dovodi do brzog povlacenja neovaskularizacije
irisa 1 kuta u ranom razdoblju praéenja. Potrebno je kontrolirano randomizirano ispitivanje kako bi se ispitalo pruza li
intraokularno injektiranje bevacizumaba dugotrajnu korist kod bolesnika s neovaskularnim glaukomom.

Klju¢ne rije¢i: Neovaskularni glaukom; Bevacizumab
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