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ABSTRACT

oz

Purpose: To report changing in intraocular pressures (IOP) af-
ter intravitreal injection of ranibizumab for the treatment
of choroidal neovascularization secondary to age-releated
macular degeneration and to assess its safety.

Materials and Methods: The study included 95 intravitreal in-
jections of 88 eyes of 69 patients who received intravitreal
injections of 0.05 ml (0.5 mg) ranibizumab. The effect of
intravitreal injections of ranibizumab on IOP was perfor-
med. |OP was measured 2, 45, 120 minutes, 24 hours, 1
week and 4 weeks after injection.

Results: The mean preinjection IOP was 15.70+3.71 mmHg
(mean=SD) (range, 13 to 20 mmHg). The mean postinjecti-
on IOP 2, 45, 120 minutes after injection was 40.64+7.43
mmHg (range, 12 to 60 mmHg), 28+6.80 mmHg (ran-
ge, 13 to 38 mmHg), 19. 10=4.18 mmHg (range, 14 to
30 mmHg), respectively. The mean postinjection IOP 24
hours after injection was 16.04+4.43 mmHg (range, 12
to 24 mmHg). At 1-week follow-up, the average IOP was
15.98+3.02 mmHg (range, 14 to 21 mmHg). At 4-week
follow-up, the average IOP was 15.86+2.88 mmHg (ran-
ge, 14 to 20 mmHg).

Conclusions: Our study shows that 0.05 ml (0.5 mg) ranibi-
zumab intravitreal injections cause transient IOP elevation
with in immediately after injection but does not cause a
marked increase in |IOP at the 120 minutes after the pro-
cedure. Ranibizumab injection is safe in terms of elevation

of IOP.
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Amag: Yasa baglh makila dejeneresansina sekonder koroi-
dal neovaskilarizasyon tedavisi amaciyla yopllc:n intravit-
real ranibizumab enjeksiyonunun ardindan géz igi basinc
(GiB) degisimlerini bildirmek ve ajanin  givenilirligini
degerlendirmek.

Gereg ve Yontem: Calisma intravitreal 0.05 ml (0.5 mg) ra-
nibizumab enjeksiyonu yapilmig 80 hastanin 90 gézini
icermektedir. Enjeksiyon sonrasi 2, 45, 120 dakika, 24
saat, 1 ve 4 haftahk GIB olgumlenyle intravitreal ranibi-
zumab enjeksiyonunun GiB'e etkisi analiz edilmistir. Glo-
kom hastalari ¢alisa disi birakilmigtir.

Bulgular: Enjeksiyon &ncesi ortalama GIB 15.70+3.71
mmHg’dir (ortalama=SD) (13-20 mmHg araliginda).
Enjeksiyon sonrasi 2, 45, 120. dakikalarda alinan GIB
Slgimleri ortalama 40.64+7.43 mmHg (12-60 mmHg
drcllglnda) 28+6.80 mmHg (13-38 mmHg araliginda),
19. 10£4.18 mmHg (14-30 mmHg araliginda) olarak
bulunmustur. Enjeksiyon sonrasi 24. saat ortalama GIB
16.04+4.43 mmHg'dir (12-24 mmHg aralginda), 1.
hafta ortalama GIB 15.98+3.02 mmHg (14-21 mmHg
arahiginda) olup 4. hafta ortalama GIB 15.86+2.88
mmHg'dir (14-20 mmHg araliginda).

Sonug: Calismamiz 0.05 ml (0.5 mg) intravitreal ranibizumab
enjeksiyonunun hemen enjeksiyon sonrasinda o|U§cm fakat
120. dakikada belirgin olarak devam etmeyen gegici bir
GiB arhisina neden oldugunu ortaya koymustur. intavitreal
ranibizumab enjeksiyonunun GIB artisi agisindan givenli
oldugu sonucuna varilmigtir.

Anahtar Kelimeler: intravitreal ranibizumab enjeksiyonu, géz
ici basinci.
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INTRODUCTION

Vascular endothelial growth factor (VEGF) plays a
critical role in both adult and developmental blood vessel
growth. Because VEGF is such a crucial regulator of an-
giogenesis, it has become an attractive target for phar-
macologic manipulation to treat cancers and ophthalmic
diseases.'* Intravitreal injections of agents blocking the
actions of vascular endothelial growth factors (VEGF)
have become common in the treatment of various vas-
cular disorders of the eye in the vitreoretinal clinic or
ophthalmic surgical environment. To date, no significant
toxicity has been reported after intravitreal anti-VEGF in-
jections, but limited safety data are available.®# Although
reportedly low, complications of these procedures in-
clude raised intraocular pressure, hyphema, vitreous
hemorrhage, and retinal detachment.?5 In prior reports
the potential complications of intraocular pressure (IOP)
after intravitreal injections especially IVTA injection have
been identified.®'° Rosenfeld and colleagues reported
that ranibizumab (Lucentis, Novartis, Switzerland) had
no long-term effect on IOP as determined by monthly
measurements during the 2-year MARINA study. > As far
as we know there are only a few studies about the short-
term effect of intravitreal injection of ranibizumab treat-
ment on |OP in literature. The purpose of our study was
to determine the short and long term effect of intravitreal
ranibizumab on IOP in 2, 45, 120 minutes, 24 hours, 1
week and 4 weeks after injection.

MATERIAL AND METHODS

A refrospective case review was performed to iden-
tify all patients who received an intravitreal injection of
ranibizumab in our retina deparment. Data from 95
consecutive intravitreal injections to 88 eyes of 69 pa-
tients were analyzed. Glaucoma patients have not been
enrolled in this study. The study protocol was complied
with the provisions of the Declaration of Helsinki. The
patients underwent complete ophthalmic examination,
including corrected visual acuity measurement using the
ETDRS chart, slit lamp biomicroscopy with a 90 diopter
precorneal lens and a Goldmann three-mirror contact
lens, color fundus photography, fluorescein angiogra-
phy and OCT. Visual acuity was also measured before
and after treatment. Intravitreal ranibizumab was ad-
ministered after discussing the risks and benefits of dif-
ferent treatment regimens with the patients. Informed
consent was obtained from each patient. Topical pro-
paracaine hydrocholoride was applied to the ocular sur-
face followed by preparation with 5% povidone iodine.
All patients included in this series received ranibizumab
injection as directed by the instructions provided in the
package insert (0.5 mg ,volume 0.05 mL). Ranibizumab
in a syringe with a 30-gauge needle was then injected
through the pars plana into the vitreous cavity inserted
through the sclera 3 to 4 mm posterior to the limbus. Af-
ter injection, the injection site was occluded temporarily

and was massaged with a sterile cotton-tipped applica-
tor as the needle was withdrawn from the eye. Postinjec-
tion light perception was assessed and the intraocular
pressure (IOP) was monitored. Anterior chamber (AC)
paracentesis was not performed in any of the injections.
None of patients have received antiglaucoma medica-
tion for IOP elevation. All pressures were measured us-
ing the Goldmann applanation tonometry. IOPs were
measured before sterile preparation (baseline IOP) and
immediately after injection (within 2 minutes) and were
reassessed 45, 120 minutes, 24 hours, 1 week and 4
weeks thereafter.

After the prosedure, the patient was instructed to ap-
ply topical antibiotics to the injected eye 4 times a day for
7 days. There were no episodes of inflammation or se-
vere vision decrease immediately after an injection. Dur-
ing examination, there were no cases of endophthalmi-
tis, retinal detachment, or lens damage. Research data,
frequency, percentage, mean and standard deviations
are presented in the form.

RESULTS

The mean age of patients was 72.5 years (range, 51
to 88 years), with 42 men and 53 women. Fifty eyes were
phakic and 45 eyes were pseudophakic. Patients received
intravitreal injections of ranibizumab for choroidal neo-
vascularization secondary to age-releated macular de-
generation. The mean preinjection IOP was 15.70+3.71
mmHg (mean=3SD) (range, 13 to 20 mmHg). The mean
postinjection IOP 2, 45, 120 minutes after injection was
40.64=7.43 mmHg (range, 12 to 60 mmHg), 28+6.80
mmHg (range, 13 to 38 mmHg), 19. 10+4.18 mmHg
(range, 14 to 30 mmHg), respectively. The mean postin-
jection IOP 24 hours after injection was 16.04+4.43
mmHg (range, 12 to 24 mmHg). At 1-week follow-up,
the average IOP was 15.98+3.02 mmHg (range, 14 to
21 mmHg). At 4-week follow-up, the average |OP was
15.86+2.88 mmHg (range, 14 to 20 mmHg). Seventy-
eight eyes (82.1%) had IOP elevation immediately af-
ter 2 minute, 53 (55.7%) eyes had IOP elevation after
45 minute, 5 (5.2%) eyes had IOP elevation after 120
minute. Only 3 eyes (3.1%) had IOP elevation 24 hours
after injection. None of the 88 eyes experienced an |OP
rise to greater than 21 mmHg as measured one and
four weeks after ranibizumab injection. The main out-
come measure was an IOP increase, defined by absolute
value of IOP elevation (5 mmHg or higher) of baseline.
There were no patients with a diagnosis of preexisting
glaucoma. None of patients have received antiglaucoma
medication for IOP elevation. In 34 injections (37.7%),
IOP at 2 minutes was 50 mmHg or higher. Nevertheless,
all eyes except 2 had at least hand movement vision and
a perfused optic nerve visualized with indirect ophthal-
moscopy. In two patient, light perception was not noted
immediately after injection but became apparent within
one minute after the injection with careful observation for
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optic nerve perfusion with indirect ophthalmoscope. After
the optic nerve became perfused, the patient saw light.

DISCUSSION

VEGF inhibition is becoming an important modal-
ity in the treatment of AMD and other neovascular dis-
ease.'> Within the last years, anti-VEGF drugs such as
ranibizumab have increasingly been applied at multiple
centers as an intravitreally treatment option for vari-
ous intraocular neovascular, edematous and prolifera-
tive ocular disorders. Despite the therapeutic benefits of
these agents, repeat injections often are required. >° As
intravitreal injections become an increasingly common
method of treatment, investigating the need for moni-
toring IOP after injection is important for patient safety,
increased patient satisfaction despite need for repeated
injections.”'> The MARINA study also shows that month-
ly ranibizumab injections are safe in terms of its effect on
long-termlOP.> For immediate short-term after injection,
intravitreal injections were well tolerated by patient in this
study. This is in agreement with previous studies.>'®17 To
our knowledge, this is the first study that IOP has been
evaluated immediatly after intravitreal ranibizumab in-
jection in the treatment of retinal diseases in Turkish lit-
erature.

It is important that IOP monitoring and then to iden-
tify patients at high risk for delayed normalization of IOP
immediately after intavitreal injection. The guidelines for
intravitreal injections recommend, monitoring of IOP af-
ter injection and providing therapy when elevated IOP
warrants intervention.''? However, when to best moni-
tor IOP is debatable. In clinical trials with ranibizumab
and pegaptanib, IOP was measured up to one hour
after injection.>¢ A series on pegaptanib injections has
demonstrated short-term safety from an IOP standpoint
when patients were evaluated at 30 minutes and five to
seven days later and questioned the need for an IOP
check 30 minutes after injection.® Although some studies
of IOP trends immediately after intravitreal injections of
bevacizumab, triamcinolone, or pegaptanib concluded
that monitoring of postinjection IOP may not be neces-
sary,®1417 others suggest checking once at five to 10 min-
utes after injection, %' whereas others recommend |IOP
checking after injection but do not give guidance as to
when or for how long. 8% Some studies recommend
performing paracentesis, whereas others do not.*818

Benz and associates reported that IOP changes with-
in the initial 30 minutes after intravitreal triamcinolone
acetonide injection correlate with the presence of vitre-
ous reflux.’® In their study, patients who were noted to
have no vitreous reflux after injection had a marked in-
crease in mean |IOP which normalized within 30 min-
utes. Patients who were noted to have vitreous reflux did
not have an increase in mean IOP within 30 minutes of
the injection. Their study was limited to cases where 0.1

ml intravitreal triamcinolone acetonide was given with
a 27-gauge needle and excluded eyes with a history of
glaucoma. Whereas 30 gauge needle was used in our
study. Although reflux was not noted in a prospective
manner in our study, nor would it be possible to quantify
accurately the amount of reflux, their findings support
findings in our study. We also found that IOP almost nor-
malized over 120 minutes. We found that the incidence
of IOP elevation immediately after injection was signifi-
cantly higher with smaller bore needle size, despite the
smaller volume injected with these needles. This is most
likely because of less reflux through a smaller injection
opening, whereas larger-bore needles allowing more
reflux. Kim and co-workers found that IOP normalized
over 30 minutes.'® They also sugessted that in addition
to reflux and volume injected, other factors such as the
size of the globe and scleral rigidity also may play a
role in IOP spike after intravitreal injection. It was as-
serted that in this study if more than 0.05 ml were to
be injected with a small-gauge needle, which does not
allow for much reflux, or if reflux does not occur when
a larger volume is injected with a larger-bore needle,
even higher |IOP immediately after injection may be ex-
pected than that observed in their series, and these eyes
should be monitored more closely with further caution.
Maijica et al. adduced that IOP returns to baseline at the
1-week, 2-week and 4-week follow-up visits and intravit-
real injection of ranibizumab results in an expected mild
transient elevation of IOP immediately after injection.!”
In contrast to our results, Yorgun et al. demostrated that,
early changes in IOP after intravitreal bevacizumab in-
jection as an another anti-VEGF were not noted by GAT
and PDCT." Nonetheless, the ocular pulse amplitude
(OPA) measured by pascal dynamic tonometer was sig-
nificantly increased 30 minutes after the injection in this
study. The authors suggested that this increase in OPA
may be caused by early effects of bevacizumab on cho-
roidal blood flow. Our series reveals that intravitreal in-
jection of ranibizumab results in an expected modarate
or severe transient elevation of IOP immediately after in-
jection. However, the IOP normalises to baseline within
120 minutes without employing therapy for IOP control
and AC paracentesis was not required. Limitations to our
study include not having patient with glaucoma. Also, we
did not analyze our data based on refractive error of eyes
and axial lenght.

In conclusion, the current study reveals that ranibi-
zumab injection is safe in terms of elevation of IOP in a
short and long-term setting. All eyes in our series achieved
almost normalization of IOP within 120 minutes without
need for any immediate intervention, such as paracente-
sis. Therefore, in most cases, repeated or prolonged IOP
monitoring for normalization after intravitreal injections
may not be necessary on the day of injection. Anterior
chamber paracentesis immediately after injection is not
recommended. Furher investigation are needed to better
understanding of the effect of intavitreal injection on IOP.
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