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Preliminary Communication

INTRAVITREAL BEVACIZUMAB FOR NEOVASCULAR
GLAUCOMA

Biljana Andrijevié¢-Derk, Zoran Vatavuk, Goran Bencié, Katia Novak-Iau$ and Zdravko Mandié

University Department of Ophthalmology, Sestre milosrdnice University Hospital, Zagreb, Croatia

SUMMARY - The aim of the study was to assess short-term efficacy of intravitreal bevacizumab in a
series of patients with neovascular glaucoma. Eleven patients with neovascular glaucoma and symptomatic
elevation of intraocular pressure were treated with 1.25 mg/0.1 mL of bevacizumab. In three patients,
intravitreal bevacizumab was administered preoperatively, one day before pars plana vitrectomy. Additional
therapy was only performed if topical medication failed to result in satisfactory control of intraocular
pressure. Patients were followed-up for a minimum of 8 weeks. In all study patients, intravitreal application
of bevacizumab resulted in marked regression of iris neovascularization within the first three postoperative
days. Appropriate control of intraocular pressure was achieved in seven patients, whereas four patients
required additional therapy for intraocular pressure regulation. No side effects of intravitreal bevacizumab
were recorded. Thus, intravitreal bevacizumab seems to be a potent adjunct in the management of
neovascular glaucoma. Additional studies of bevacizumab long-term safety and efficacy are warranted.
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Introduction

The treatment of neovascular glaucoma has been
perceived as one of the most challenging problems in
ophthalmology. Some common causes of this serious sec-
ondary glaucoma are occlusive retinal vascular diseases
such as central retinal vein occlusion (CRVO), central
retinal artery occlusion (CRAQO), diabetic proliferative
retinopathy, inflammatory diseases and intraocular tu-
mors!. Clinical symptoms and signs are also well known
and include redness, discomfort and usually painful sen-
sation in the eyes, iris and/or angle neovascularization
with the formation of peripheral anterior synechiae
(PAS), which may be absent in the late stage of the dis-
ease. The main problem in the treatment of this glau-
coma is control of intraocular pressure (IOP) and pre-
vention of new neovascularization and PAS that lead to
angle closure and IOP increase?. The main trigger for
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neovascularization is retinal ischemia. In such condi-
tions, many vascular endothelial growth factors (VEGF)
are released to exert their proangiogenic activity?.

A number of conservative and surgical modalities
have been used in the management of neovascular glau-
coma, however, none of them alone being efficient
enough. Topical antiglaucoma medication (-adrener-
gic blockers, o-adrenergic agonists, carbonic anhydrase
inhibitors, prostaglandins) is used in the treatment of
other types of glaucoma, but neovascular glaucoma is
usually refractory to medical therapy. There are some
procedures (like panretinal photocoagulation, diode la-
ser cyclophotocoagulation) and surgical approaches (like
filtering surgery with/without mitomycin and implanta-
tion of drainage implants) for this type of glaucoma, but
the choice of treatment modality depends on the etiol-
ogy and stage of neovascular glaucoma.

The aim of the neovascular glaucoma therapy is treat-
ment of the basic cause of the disease, i.e. ischemia,
and it is usually achieved by laser if the clarity of optical
medium allows it. Laser photocoagulation destroys
ischemic retinal areas and thus also decreases the con-
centration of proangiogenic factors (VEGF) by about 75
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percent, the latter being responsible for neovasculari-
zation of the retina, iris and angle??. If laser procedure
is hampered by poor medium clarity, then other treat-
ment modalities have to be tried, including transcon-
junctival cyclophotocoagulation, diode laser photocoag-
ulation of peripheral retina, and filtering operations with
mitomycin C or placement of drainage implants.

Concerning therapeutic modalities for neovascular
glaucoma, bevacizumab has recently been increasingly
investigated as a promising treatment option. There are
many studies discussing the role and efficacy of bevaci-
zumab in the management of neovascular glaucoma®.
Bevacizumab (Avastin, E Hoffmann — LLa Roche, Basel,
Switzerland) as a monoclonal human antibody of all
VEGF isoforms has been approved by the US Food and
Drug Administration (FDA) only for metastatic colon
cancer. It is in “off-label” use for the wet type of age-
related macular degeneration®®, macular edema (in
CRVO and diabetic macular edema)”®, and for neovas-
cular glaucoma of various etiology.

The aim of this study was to assess short term effi-
cacy of intravitreal bevacizumab in a series of patients
with neovascular glaucoma.

Patients and Methods

The study included 11 patients with symptomatic
IOP elevation due to neovascular glaucoma. Prolifera-
tive retinopathy was the most common etiology of neo-
vascular glaucoma. Other causes are shown in Table 1.

Table 1. Etiology of neovascular glaucoma

Etiology Number Age Sex
of patients (yrs) (f/m)

Pt.1 48 F

Pt.2 63 M

Pt.3 68 M

PRD 6 P4 71 F

Pt.5 58 M

Pt.6 59 M

Pt.1 56 M

Pt.2 64 F

CRVO 4 Pt.3 66 M

Pt.4 74 F

CRAO 1 Pt. 1 69 M
Total 11 4/7

PDR = proliferative diabetic retinopathy; CRVO = central retinal
vein occlusion; CRAO = central retinal artery occlusion
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Comprehensive eye examination at baseline and after
treatment included best corrected visual acuity, appla-
nation tonometry, biomicroscopy, gonioscopy, fundus ex-
amination and iris fluorescein angiography.

All patients were administered 1.25 mg/0.1 mL of
bevacizumab intravitreally in sterile conditions in oper-
ating room. Preoperative cleaning of the eye was per-
formed with 10% iodide solution, diluted with saline.
Then, the site of application was determined at 3.5-4
mm from corneal limbus. Intravitreal application was
performed with insulin needle, at right angle to the eye
globe. After the application, antibiotic ointment was
applied and the eye was covered.

Three patients received bevacizumab preoperative-
ly, 3 days before pars plana vitrectomy. Additional treat-
ment was only used if topical antiglaucoma medication
failed to produce satisfactory IOP control. The patients
were followed-up for at least 8 weeks.

Results

At baseline, visual acuity ranged from finger count-
ing to light perception in all visual field quadrants. All
patients had marked iris neovascularization verified on
biomicroscopy (Fig. 1). The mean preoperative and post-
operative IOP was 406 mm Hg and 20+5 mm Hg,
respectively. Gonioscopy revealed angle neovasculariza-
tion in all 11 patients; however, 5/11 patients had nar-
rower but open angle (grade II-111, sec. Schei) with par-
tial iridotrabecular synechiae in less than a quarter (<1/
4) of angle circumference. Visual acuity, [OP before and
after the application of bevacizumab and gonioscopy
findings are shown in Table 2.

Preoperative iris fluorescein angiography demonstrat-

Fig. 1. Iris neovascularization on preoperative biomicroscopy.
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Fig. 2. Biomicroscopy of neovascularization before and after bevacizumab application: left — before bevacizumab application; right

— after bevacizumab application.

ed massive leakage from the neovascularization. On post-
operative day 3, marked regression was recorded on bi-
omicroscopy (Fig. 2) and verified on iris fluorescein an-
giography (Fig. 3).

In seven patients, good IOP control was achieved
with topical antiglaucoma medication alone. Only 4/11
patients required additional treatment for [OP reduc-
tion, which included filtering surgery (2 patients), im-
plantation of drainage valvule (1 patient) and cyclocry-
opexia (1 patient). No side effects or complications as-
sociated with the administration of bevacizumab were
observed.

Discussion

Bevacizumab has recently come in the focus of in-
terest of researchers. Study reports discuss its role in

various diseases as mentioned above. Giansanti ez a/.°
and Avery ¢ @/.° think that bevacizumab has considera-
ble effects in the wet form of age-related macular de-
generation. Other authors like Arevalo ez a/.”#find beva-
cizumab very useful in reduction of diabetic macular
edema and other types of edema like those in occlusive
retinal diseases (CRAQO® and CRVO). Al-Aswad!? also
reports favorable results on bevacuzimab as one of ther-
apeutic options for neovascular glaucoma. We also found
it to produce fast and considerable regression of iris and/
or angle neovascularization (in 3 days). Although the
effect of bevacuzimab was partial and temporary, it may
provide an additional tool in patient preparation for the
next step in the treatment algorithm for neovascular
glaucoma. Because of its temporary effect the duration
of which showed inter-individual variation, bevacizum-
ab can only have an adjunctive role in the treatment of

Fig. 3. Iris fluorescein angiography before and after bevacizumab application: left — before bevacizumab application; right — after
bevacizumab application.
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Table 2. Visual acuity, intraocular pressure (before and after bevacizumab), and gonioscopy findings

VA IOP (mm Hg) Gonioscopy
before after (sec. Schei)
Pt.1 FC 44 22 NV+, open angle I/11
Pt.2 FC 33 18 NV+, open angle |
. Pt.3 L+P+ 46 20 NV+, narrow angle II/111

PDR6 padents ")y p_ 48 24 NV+, narrow angle TI/III

Pt.5 FC 32 18 NV+, open angle I/11

Pt.6 L+P+ 46 22 NV+, narrow angle I1/IT1

Pt.1 FC 40 21 NV+, open angle 1
CRVO Pt.2 L+P+ 42 20 NV+, narrow angle I1/I11
4 patients Pt.3 FC 38 20 NV+, open anglel/II

Pt. 4 FC 40 22 NV+, narrow angle T1/111
CRA,O Nol CF 40 18 NV +, open angle /11
1 patient
PDR = proliferative diabetic retinopathy; CRVO = central retinal vein occlusion; CRAO = central
retinal artery occlusion; VA = visual acuity; IOP = intraocular pressure; FC = finger counting;
L+P+ = light perception, projection in all quadrants

neovascular glaucoma. Our study suffered from limita-
tions of the short follow up period (only 8 weeks) and a
small number of study patients (n=11). The study
should be extended to a greater series of patients to al-
low for valid conclusions to make. However, it should be
noted that a satisfactory IOP control was achieved in
seven patients and that no side effects or complications
were recorded during the study and follow up period,
which is consistent with literature datal?*.

Other indications for the use of bevacizumab have
been introduced and researched by authors like Jonas ez
al’’, who suggest its usage before filtering surgery in
order to prevent excessive bleeding. Following this ex-
perience, less surgical complications and bleeding were
noticed in patients that received bevacizumab 3 days
before pars plana vitrectomy. Some authors have gone
further and broadened the indications for bevacizumab,
like Shah eza/."',whoused it for retinopathy of prematu-
rity in order to reduce anterior segment ischemia after
aggressive laser treatment. They bravely broadened the
indications for bevacizumab, but more studies have to
be done on the issue to get satisfactory answers on the
role and reasonable indications for the use of bevacizu-
mab.

Conclusion

The usage of bevacizumab in neovascular glaucoma
seems to have an adjunctive role to other treatment
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modalities. Very soon after its application, iris neovas-
cularization markedly regressed, as verified by biomi-
croscopy and reduction of leakage on iris fluorescein
angiography. IOP was sufficiently controlled without
medication in seven of 11 patients, whereas only four
patients required additional treatments.

Intravitreal application of bevacizumab seems to be
safe and free from side effects and ocular complications.
Recently, the indications for bevacizumab usage have
been extended to the management of retinopathy of
prematurity, prevention of bleb failure and also before
glaucoma surgery to reduce excessive bleeding. Many
questions on bevacizumab pharmacokinetics, toxicity
profile and way of application have yet to be answered
through multicenter prospective studies and longer fol-
low up.
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Sazetak
INTRAVITREALNA PRIMJENA BEVACIZUMABA U LIJECENJU NEOVASKULARNOG GLAUKOMA

B. Andrijevic-Derk, Z. Vatavuk, G. Bencié, K. Novak-Laus i 7. Mandic

Cilj ove studije bio je procijeniti kratkotrajni u¢inak intravitrealne primjene bevacizumaba u skupini bolesnika s
neovaskularnim glaukomom. U studiju je bilo uklju¢eno jedanaestoro bolesnika s neovaskularnim glaukomom i simptomatskim
poviSenjem o¢nog tlaka. Kod svih bolesnika primijenjen je bevacizumab u dozi od 1,25/0,1 mL intravitrealno. Kod troje bolesnika
je bevacizumab primijenjen jedan dan prije pars plana vitrektomije. Dodatna antiglaukomska terapija primijenjena je samo
kod onih bolesnika u kojih o¢ni tlak nije bio dobro kontroliran lokalnom antiglaukomskom terapijom. Najkraée razdoblje
pracenja bolesnika bilo je 8 tjedana. Intravitrealna primjena bevacizumaba dovela je kod svih bolesnika do znacajne regresije
neovaskularizacije $arenice, $to je treCega dana od primjene bevacizumaba potvrdeno biomikroskopski te fluoresceinskom
angiografijom. U sedmoro bolesnika je o¢ni tlak bio dobro kontroliran samo lokalnom antiglaukomskom terapijom. Kod ¢etvoro
bolesnika bilo je potrebno daljnje kirursko antiglaukomsko lije¢enje. Nisu zabiljeZene nuspojave kao niti komplikacije za
vrijeme ili poslije intravitrealne injekcije bevacizumaba. Zakljucuje se kako se intravitrealna primjena bevacizumaba ¢ini
dobrom dodatnom metodom u kombinaciji s ostalim terapijskim modalitetima lije¢enja neovaskularnog glaukoma. Dodatne
studije kojima se ispituje dugotrajniji ucinak i sigurnost intravitrealne primjene bevacizumaba su u tijeku i one ¢e doprinijeti
boljem razumijevanju farmakokinetike, toksi¢nosti i putova primjene bevacizumaba u lije¢enju neovaskularnog glaukoma.

Kljuéne rijeci: Glaukom, neovaskularni — terapija; Neovaskularizacija — patologija; Neovaskularizacija — terapyja lijekovima
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