
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/40020970

Intravitreal bevacizumab for myopic choroidal neovascularization: short-

term and 1-year results

Article  in  Bulletin de la Société belge d'ophtalmologie · January 2009

Source: PubMed

CITATIONS

6
READS

86

2 authors, including:

Leigh Spielberg

AZ Sint-Jan Brugge-Oostende

24 PUBLICATIONS   226 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Leigh Spielberg on 26 May 2014.

The user has requested enhancement of the downloaded file.

CELLTRION - EXHIBIT 1049f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.researchgate.net/publication/40020970_Intravitreal_bevacizumab_for_myopic_choroidal_neovascularization_short-term_and_1-year_results?enrichId=rgreq-08824fc35d9aca5d4360446749d68192-XXX&enrichSource=Y292ZXJQYWdlOzQwMDIwOTcwO0FTOjEwMTA5OTY2NzE5Nzk1MkAxNDAxMTE1NDQ3MDYx&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/40020970_Intravitreal_bevacizumab_for_myopic_choroidal_neovascularization_short-term_and_1-year_results?enrichId=rgreq-08824fc35d9aca5d4360446749d68192-XXX&enrichSource=Y292ZXJQYWdlOzQwMDIwOTcwO0FTOjEwMTA5OTY2NzE5Nzk1MkAxNDAxMTE1NDQ3MDYx&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/40020970_Intravitreal_bevacizumab_for_myopic_choroidal_neovascularization_short-term_and_1-year_results?enrichId=rgreq-08824fc35d9aca5d4360446749d68192-XXX&enrichSource=Y292ZXJQYWdlOzQwMDIwOTcwO0FTOjEwMTA5OTY2NzE5Nzk1MkAxNDAxMTE1NDQ3MDYx&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/publication/40020970_Intravitreal_bevacizumab_for_myopic_choroidal_neovascularization_short-term_and_1-year_results?enrichId=rgreq-08824fc35d9aca5d4360446749d68192-XXX&enrichSource=Y292ZXJQYWdlOzQwMDIwOTcwO0FTOjEwMTA5OTY2NzE5Nzk1MkAxNDAxMTE1NDQ3MDYx&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-08824fc35d9aca5d4360446749d68192-XXX&enrichSource=Y292ZXJQYWdlOzQwMDIwOTcwO0FTOjEwMTA5OTY2NzE5Nzk1MkAxNDAxMTE1NDQ3MDYx&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-08824fc35d9aca5d4360446749d68192-XXX&enrichSource=Y292ZXJQYWdlOzQwMDIwOTcwO0FTOjEwMTA5OTY2NzE5Nzk1MkAxNDAxMTE1NDQ3MDYx&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Leigh_Spielberg2?enrichId=rgreq-08824fc35d9aca5d4360446749d68192-XXX&enrichSource=Y292ZXJQYWdlOzQwMDIwOTcwO0FTOjEwMTA5OTY2NzE5Nzk1MkAxNDAxMTE1NDQ3MDYx&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Leigh_Spielberg2?enrichId=rgreq-08824fc35d9aca5d4360446749d68192-XXX&enrichSource=Y292ZXJQYWdlOzQwMDIwOTcwO0FTOjEwMTA5OTY2NzE5Nzk1MkAxNDAxMTE1NDQ3MDYx&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Leigh_Spielberg2?enrichId=rgreq-08824fc35d9aca5d4360446749d68192-XXX&enrichSource=Y292ZXJQYWdlOzQwMDIwOTcwO0FTOjEwMTA5OTY2NzE5Nzk1MkAxNDAxMTE1NDQ3MDYx&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Leigh_Spielberg2?enrichId=rgreq-08824fc35d9aca5d4360446749d68192-XXX&enrichSource=Y292ZXJQYWdlOzQwMDIwOTcwO0FTOjEwMTA5OTY2NzE5Nzk1MkAxNDAxMTE1NDQ3MDYx&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/AZ_Sint-Jan_Brugge-Oostende?enrichId=rgreq-08824fc35d9aca5d4360446749d68192-XXX&enrichSource=Y292ZXJQYWdlOzQwMDIwOTcwO0FTOjEwMTA5OTY2NzE5Nzk1MkAxNDAxMTE1NDQ3MDYx&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/institution/AZ_Sint-Jan_Brugge-Oostende?enrichId=rgreq-08824fc35d9aca5d4360446749d68192-XXX&enrichSource=Y292ZXJQYWdlOzQwMDIwOTcwO0FTOjEwMTA5OTY2NzE5Nzk1MkAxNDAxMTE1NDQ3MDYx&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Leigh_Spielberg2?enrichId=rgreq-08824fc35d9aca5d4360446749d68192-XXX&enrichSource=Y292ZXJQYWdlOzQwMDIwOTcwO0FTOjEwMTA5OTY2NzE5Nzk1MkAxNDAxMTE1NDQ3MDYx&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Leigh_Spielberg2?enrichId=rgreq-08824fc35d9aca5d4360446749d68192-XXX&enrichSource=Y292ZXJQYWdlOzQwMDIwOTcwO0FTOjEwMTA5OTY2NzE5Nzk1MkAxNDAxMTE1NDQ3MDYx&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Leigh_Spielberg2?enrichId=rgreq-08824fc35d9aca5d4360446749d68192-XXX&enrichSource=Y292ZXJQYWdlOzQwMDIwOTcwO0FTOjEwMTA5OTY2NzE5Nzk1MkAxNDAxMTE1NDQ3MDYx&el=1_x_10&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Leigh_Spielberg2?enrichId=rgreq-08824fc35d9aca5d4360446749d68192-XXX&enrichSource=Y292ZXJQYWdlOzQwMDIwOTcwO0FTOjEwMTA5OTY2NzE5Nzk1MkAxNDAxMTE1NDQ3MDYx&el=1_x_10&_esc=publicationCoverPdf
https://www.docketalarm.com/


INTRAVITREAL BEVACIZUMAB FOR MYOPIC

CHOROIDAL NEOVASCULARIZATION: SHORT-TERM AND

1-YEAR RESULTS

SPIELBERG L., MD*, LEYS A., MD, PHD*

ABSTRACT

Purpose: To report three-month and one-year safety
and efficacy results of intravitreal bevacizumab in-
jection (IVB) for active choroidal neovascularization
associated with pathological myopia (mCNV).

Methods
This retrospective interventional case series of 23 pa-
tients (23 eyes) was conducted at the medical reti-
na center in the Leuven University Hospital Depart-
ment of Ophthalmology, a referral center for macu-
lar diseases in Belgium. Charts were reviewed of all
patients who received 1.25 mg IVB for active mCNV.
If patients had two treated eyes, the eye with the
longest follow-up was selected as the study eye. In-
jections were repeated as needed based on a de-
crease in visual acuity, an increase in central macu-
lar thickness (CMT) ofs100µ mm on optical cohe-
rence tomography (OCT), the recurrence of macular
edema on OCT and/or leakage on fluorescein angio-
graphy (FA). For statistical analysis, patients were
divided into two groups based on length of follow up:
patients in Group 1 had a follow-up of>12 months,
while those in Group 2 had <12 months of follow-
up. Changes in visual acuity (VA), as measured by
the Early Treatment of Diabetic Retinopathy Study
(ETDRS) protocol, and CMT were analyzed, as were
safety considerations such as intraocular inflamma-
tion and endophthalmitis.
Results: Twenty-three eyes of 23 patients with ages
ranging from 20 to 84 years (mean 57.7 years) were
included. Mean best-corrected visual acuity (BCVA)
at baseline for all patients (n=23) was 45 letters
(Snellen equivalent: 20/120; 8 lines). At 3 months

after initial treatment, the mean BCVA improved sig-
nificantly (P < 0.05) to 58 letters (20/602-; 10.5
lines). Eight patients had >12 months of follow-up
(Group 1); 15 patients had >3 months of follow-up
(Group 2). The mean BCVA for Group 1 improved
significantly (P < 0.05) from 45 letters (20/120; 8
lines) to 60 letters (20/60; 11 lines), having recei-
ved an average of 2.75 injections (range: 1-5) du-
ring this period and an average of one injection the-
reafter (mean follow-up after 12 months: 8 months).
The mean BCVA for Group 2 improved significantly
(P < 0.05) from 47 letters (20/1202+; 8 lines) to
61 letters (20/601+; 11 lines), having received an
average of 1.3 injections. CMT for all patients de-
creased from a mean of 266 mm at baseline to 201
mm at 1 month, 181 µmm at 3 months and 192 at
12 months (Group 1). Greater patient age was cor-
related with the need for more frequent injections.
The oldest half of Group 1 (mean age 68.5 years)
required an average of 3.75 injections, while the
youngest half (mean age 39.5 years) required only
1.75. In Group 2, an inverse correlation between age
and time between injections was observed. A total
of 42 injections were administered. No peri- or post-
injection ocular or systemic side effects were noted
in either group.
Conclusion: Short-term and twelve-month results in-
dicate that IVB is a safe and effective method to im-
prove visual, reduce CMT and inhibit progression of
mCNV.
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INTRODUCTION

Pathological myopia, defined as myopia with
complications in the posterior segment, is a
leading cause of legal blindness in many de-
veloped countries (1), affecting approximately
2% of the general population (2). Myopic cho-
roidal neovascularization (mCNV) is a sight-
threatening complication of pathological myo-
pia and the second-leading cause of second-
ary neovascular maculopathy, after age-relat-
ed macular degeneration (AMD). Myopic CNV
develops in approximately 5% to 10% of high-
ly myopic eyes (3), making this the most com-
mon vision-threatening complication of high
myopia. Because of the subsequent atrophic
changes, the disease has a poor prognosis, and
mCNV thus leads to significant vision loss in
patients who are often young and otherwise
healthy. (4,5,6)

Different therapeutic approaches, including ther-
mal laser photocoagulation (7), radiothera-
py (8), surgery (9,10) and verteporfin photo-
dynamic therapy (PDT), (11) with or without
triamcinolone acetonide, have been reported,
without significant success. This has prompt-
ed the search for more effective treatment mo-
dalities for mCNV. The current study used
bevacizumab to treat mCNV. The goal of the
study was to determine whether 1.25 mg IVB
on an as-needed basis would be efficacious and
safe in the treatment of myopic CNV. The pri-
mary endpoints were BCVA at 1, 3, 6, 9 and
12 months. Secondary endpoints were CMT at
the same time points, and safety during the en-
tire follow-up period.

METHODS

A retrospective chart review was performed of
23 eyes of 23 consecutive patients treated with
1.25 mg IVB for mCNV. Only eyes with con-
firmed presence of CNV on FA and pathologic
myopia, defined as a refractive error (spherical
equivalent) of -6.00 diopters (D) or more, and
treated with 1.25 mg IVB, were included. Ex-
clusion criteria were laser photocoagulation in
the study eye; a history of triamcinolone ace-
tonide sub-Tenon injection during the previous
six months before the initial IVB; cataract sur-
gery during follow-up; the presence of a seri-

ous posterior segment complication, such as
retinal detachment or foveoschisis; and the pres-
ence of severe cataract in the study eye. Of the
23 eyes included in the review, 8 eyes had been
followed up for 12 months or longer after the
first injection (designated as Group 1) and 15
eyes with at least 3 months of follow-up (Group
2). Patients had been informed about the bene-
fits, risks, off-label nature, and alternatives to
treatment before treatment was initiated, as is
standard in our department.

Examinations

Each patient underwent complete ocular ex-
amination, including BCVA (Early Treatment of
Diabetic Retinopathy protocol, ETDRS), OCT
(Cirrus HD-OCT, Carl Zeiss Meditec, Jena, Ger-
many) and FA at baseline. Each follow-up
examination consisted of a complete dilated oc-
ular examination, BCVA and OCT. The same
examiner performed the BCVA and OCT exam-
inations at each patient visit. Color fundus pho-
tographs were obtained and FA was performed
using a conventional digitalized fundus camera
(Topcon TRC-50DX Fundus Camera, Topcon,
Itabashi, Tokyo, Japan) before the initial IVB
and later based on a decrease in visual acuity,
an increase in CMT ofs100 µmm on OCT, the
recurrence of macular edema on OCT and/or
leakage on FA.

Intravitreal bevacizumab

Patients received 1.25 mg / 0.05 ml intravit-
real bevacizumab injections (Avastint, Roche,
Basel, Switzerland) using the standard proto-
col of the medical retina department of the De-
partment of Ophthalmology at Leuven Univer-
sity Hospital, following the instillation of topi-
cal anesthetic drops under sterile conditions.
Povidone-iodine 10% solution (Braunolt, B.
Braun Medical, Diegem, Belgium) was applied
to the periocular area; povidone-iodine 5% (Iso-
Betadine Ophtat, Meda Pharma, Solna, Swe-
den) solution was applied topically. Bevacizum-
ab was injected into the vitreous cavity using a
30-gauge needle inserted through the infero-
temporal pars plana 3.0 mm (pseudophakic)
or 3.5 mm (phakic) posterior to the limbus. Pa-
tients were instructed to instill one drop of of-
loxacine eye drops (Trafloxalt, Dr. Mann Phar-
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ma, Berlin, Germany) into the in-
jected eye three times daily for
three days after the intravitreal in-
jection.

All patients had undergone FA be-
fore the first IVB treatment. An
’’evaluate-and-extend’’ regimen was
followed, in which patients were
initially followed up at 4-week in-
tervals after the first injection. This
interval was gradually extended to
a maximum of three months be-
tween visits. Retreatment was
based on a decrease in visual acu-
ity, an increase in CMT of s100
µmm on OCT, the recurrence of
macular edema on OCT and/or
leakage on FA. Further, patients
were advised to return to the clin-
ic in between scheduled appointments for eval-
uation if they experienced a loss of vision or in-
creased metamorphopsia.

For the purpose of analysis, ETDRS visual acu-
ity data were converted into equivalent loga-
rithms of the minimum angle of resolution (log
MAR) values. Data were analyzed using the
paired two-sample t-test for means. A p-value
of less than 0.05 was considered to be statis-
tically significant.

RESULTS

Fifteen women (65%) and eight men (35%)
with a mean age of 57.7 years (range 20-84)
were included in this study. Prior ocular treat-
ment included photodynamic therapy in 10 pa-
tients (5 in Group 1 and 5 in Group 2) and in-
travitreal triamcinolone in 1 patient (Group 2).
All treatments were performed at least 6 months
prior to IVB. Three patients were pseudophak-
ic. One patient had suffered a retinal detach-

Table 1: Mean visual acuity measurements at baseline each of the main time points after initial intravitreal bevaci-
zumab treatment for myopic choroidal neovascularization

BCVA
Patient group Baseline 1m 3m 6m 9m 12m
Group 1 (n = 8) 20 / 120 20 / 80- 20 / 80+ 20 / 80 20 / 60+ 20 / 60
Group 2 (n = 15) 20 / 120++ 20 / 80+ 20 / 60= / / /
All patients (n = 23) 20 / 120+ 20 / 80 20 / 80++ / / /

BCVA = best-corrected visual acuity; VA = visual acuity

Table 2: Central macular thickness at baseline, 1 and 3 months (all patients) and at 6, 9 and 12 months (Group 1).

Central Macular Thickness (mm)
Group Baseline 1m 3m 6m 9m 12m
Group 1 (n=8) 361 307 276 261 270 262
Group 2 (n=15) 367 318 284 / / /
All patients (n=23) 365 314 281 / / /

µm = micrometers; m = months

Fig. 1: Correlation between patient age and injection frequency in patients
with 12-month follow-up (Group 1). X = data from Wu et al. (mean pa-
tient age = 41.5 years; mean injection frequency = 1.4); Y = data from
Rhéaume et al. (mean patient age = 53.5 years; mean injection frequency
= 3.1)
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ment in the study eye, which was treated with
a scleral buckle 7 years prior to the first beva-
cizumab injection. All patients in Group 1 had
at least 12 months of follow-up. An OCT scan
was performed at each patient visit to the clin-
ic. No ocular or systemic side effects were not-
ed.

The mean log MAR BCVA for all patients (n=23)
was 0.77 (Snellen equivalent: 20/120+; 8 ET-
DRS lines) at baseline, 0.60 (20/80; 10 lines)
at 1 month and 0.55 (20/602-; 10.5 lines) at
three months. In Group 1 (n=8), the mean
BCVA was log MAR 0.80 (20/120; 8 lines) at
baseline, 0.63 (20/802-; 9.5 lines) at 1 month,
0.58 (20/80+; 10 lines) at 3 months, 0.61
(20/80; 10 lines) at 6 months, 0.48 (20/60+;

11 lines) at 9 and 0.50 (20/60;
11 lines) at 12 months (Table 1).
In Group 2 (n=15), the mean
BCVA was log MAR 0.75 (20/
1202+; 8 lines) at baseline, 0.59
(20/802-; 9.5 lines) at 1 month
and 0.54 (20/80+; 10 lines) at 3
months (Table 1). The mean dif-
ferences in log MAR VA between
baseline and each of the follow-
up points for all patients and for
both groups were statistically sig-
nificant (P < 0.05).

Increased patient age was associ-
ated with the need for more fre-
quent injections (Figures 1 and 2).
Of the 8 patients with 12-month
follow-up (Group 1), the oldest half
(mean age: 68.5 years) required
an average of 3.75 injections, while
the youngest half (mean age: 39.5

years) required 1.75 (Table 3). In those pa-
tients with shorter follow up (Group 2), there
was an inverse relationship between age and
time between injections; older patients required
more frequent injections (Figure 2). However,
the mean visual acuity improvement was al-
most identical between older and younger pa-
tients, improving a mean of 3 lines in both the
older and younger patients (Table 3). The mean
CMT for all patients was 365 mm at baseline,
314 mm at 1 month and 281 mm at 3 months
(Table 2; Figure 3). For Group 1, the mean CMT
was 261 mm at 6 months; 270 mm at 9 months
and 262 at 12 months (Table 2). The mean dif-
ferences in CMT between baseline and each of
the follow-up points were statistically signifi-
cant (P < 0.05).

Table 3: Age, visual acuity and injection frequency in patients with 12-month follow-up (Group 1)

BCVA Mean Age
(years)

Baseline
VA Final VA ETDRS

lines gained Injections

Older patients
(n=4)

68.5 20 160+ 20 / 80+ 3 3.75

Younger patients
(n=4)

39.5 20 / 100− 20 / 50- 3 1.75

All patients in current study
(n=8)

54.0 20 / 120 20 / 60 3 2.75

BCVA = best corrected visual acuity; VA = visual acuity; * pro-rated from 2.6 injections over 10 months

Fig. 2: Correlation between injection frequency (months between injec-
tions) and patient age for all patients (n=23).
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