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Outcomes of aflibercept for post-vitrectomy vitreous hemorrhage
in patients with proliferative diabetic retinopathy

0. O. Putienko, D. M. Pogorilyi?, V. O. Putienko?

' Sl "The Filatov Institute
of Eye Diseases and
Tissue Therapy of the
NAMS of Ukraine»

Odesa (Ukraine)

2 Military Medical Clinical
Center, Southern Region

Odesa (Ukraine)

E-mail: alputienko@gmail.com

Keywords:

proliferative diabetic retinopathy,
post-vitrectomy vitreous

Background: The incidence of vitreous hemorrhage after vitrectomy for proliferative
diabetic retinopathy (PDR) has been reported to vary from 21% to 80%.

Purpose: To assess the efficacy of gas exchange tamponade (GET) in combination with
intravitreal aflibercept for post-vitrectomy vitreous hemorrhage in patients with PDR.
Material and Methods: We reviewed the medical records of 47 patients (47 eyes) who
developed vitreous hemorrhage after vitrectomy for PDR and received a 20% C3F8 GET in
combination with 2.0-mg intravitreal aflibercept (EYLEA®).

Results: At 2 months, examination showed “transparent” vitreous cavity in 43 eyes (91.5%),
and vitreous hemorrhage was still present in other 4 eyes (8.6%), including a recurrence in
2 eyes (4.3%). At 6 months, examination showed “transparvent” vitreous cavity in 46 eyes
(97.9%), and only one eye (2.1%) developed a recurrence of vitreous hemorrhage within two
months to six months after primary surgery. At the 2 month follow-up, visual acuity was 0.1
to 0.3 in 24 eyes (51%), better than 0.35 in 17 eyes (36.2%), and lower than 0.1 in only 6 eyes
(12.8%). At the 6 month follow-up, visual acuity remained similar to that at month 2, but the
number of eyes with visual acuity better than 0.35 increased from 17 to 19.

Conclusion: A 20% C3F8 GET in combination with intravitreal aflibercept is an effective
method of treatment for vitreous hemorrhage after vitrectomy in patients with PDR and may

hemorrhage, gas exchange

tamponade, aflibercept be widely used in practice.

Introduction

Proliferative diabetic retinopathy (PDR) is the major
cause of blindness in the developed world [1]. Although
there have been significant advances in the surgical
treatment of PDR, a high incidence (up to 80%) of
postoperative vitreous hemorrhage is still a major problem
of this treatment [2-5].

The incidence of vitreous hemorrhage after vitrectomy
for PDR has been reported to vary from 21% to 80% [3,
6-9]. Vitreous cavity hemorrhage which does not resolve
spontaneously within two months exerts a toxic effect on
the retina, and may result in ophthalmic hypertension and
cataract progression, leading to chronic uveitis and other
complications. Non-clearing postopertative vitreous cavity
hemorrhage (POVCH) necessitates revision surgery in
approximately a third to a half of those cases experiencing
POVCH and approximately 10% of all patients undergoing
surgery [4, 5, 10]. Patients with postoperative vitreous
cavity hemorrhage have a delay in their visual recovery
and, in as much as half of cases, this results in worse vision
than was present preoperatively.

Currently, vitreous hemorrhage after vitrectomy is
treated by a revision surgery, either without or with vitreous

tamponade with air, 20% sulfur hexafluoride (SF6) or 10%
perfluoropropane (C3F8) [10-13].

Gas exchange tamponade (GET) is the simplest method
of treatment for post-vitrectomy vitreous hemorrhage
which aims to remove the non-transparent matter from the
vitreous cavity, and tamponade the cavity with air alone
or air-gas mixture. Recent studies have demonstrated
that a 20% C3F8 GET was most effective, with a high
surface tension of the gas bubble contributing to a longer
tamponade effect on the retina compared to other gas
mixtures or air [12, 14].

A continued proliferative process in the vitreous cavity
(with the VEGF level in the vitreous cavity exceeding
the norm in 84% patients with a recurrence of vitreous
hemorrhage at 2 months after primary intravitreal surgery)
was a major cause of hemorrhage in the presence of general
decompensation [14]. These findings necessitate the use of
anti-VEGF agents in revision surgeries for a substantial
improvement in the efficacy of treatment.
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To our best knowledge, no study has been conducted
on the use of GET in combination with aflibercept for post-
vitrectomy vitreous hemorrhage in patients with PDR.

The purpose of the study was to assess the efficacy of
gas exchange tamponade in combination with intravitreal
aflibercept for post-vitrectomy vitreous hemorrhage in
patients with PDR.

Material and Methods

We reviewed the medical records of 47 patients (47
eyes) who developed vitreous hemorrhage after vitrectomy
for PDR and received a 20% C3F8 GET in combination
with 2.0-mg intravitreal aflibercept (EYLEA®).

Informed consent for the surgery was obtained from
all patients.

The method of GET is as follows. The patient is placed
in a sitting position. A needle is inserted 4 mm from the
limbus at 6 o’clock to aspirate 4.0 to 4.5 mL of hemorrhagic
matter. A mixture of C3F8 and air (20% C3F8) is prepared
by drawing a 1.0-ml sample of pure C3F8 and adding a
4.0-ml sample of sterile air into a 5-ml syringe, and this
mixture is injected into the ocular cavity. At conclusion, a
2.0-mg portion of aflibercept (EYLEA®) is injected 4 mm
from the limbus at 6 o’clock. The scheme is presented in
Figure 1.

Indication for primary vitrectomy was intravitreal
hemorrhage in the absence of epiretinal membrane in 22
eyes (46.8%), intravitreal hemorrhage in the presence of
epiretinal membrane and tractional retinal detachment
approaching or involving the macula in 23 eyes (48.9%),
and combined tractional and rhegmatogenous retinal
detachment in 2 eyes (4.3%). Table 1 presents the
somatic outcome, clinical ocular outcome, intraoperative
complications, and features of the tamponade and
postoperative course of primary vitrectomy.

A 25-G vitrectomy was performed in a routine
manner: after a subtotal vitrectomy, epiretinal membrane
was removed as much as possible. In addition, sterile air
was injected into the ocular cavity to flatten the retina, if
required, and, panretinal laser coagulation and retinal tear
endocoagulation, if retinal tears were present. Surgery was
completed without vitreous tamponade in 2 eyes (4.3%),
and by tamponade with air in 6 eyes (12.8%), 10% C3F8
in 7 eyes (16.7%), and 20% C3F8 in 32 eyes (68.1%).

Visual outcomes ranged from light perception to 0.12,
and, in 32 eyes (72.3%), were in the range of 0.01 to 0.05.
At 2 months after primary intravitreal surgery (the time
point of GET), visual acuity in most cases (42 eyes; 89.4%)
was accurate light projection. Follow-up was performed at
2 months and 6 months.

The chi-square test was used for statistical analysis.

The study followed the ethical standards stated in
the Declaration of Helsinki, the European Convention
on Human Rights and Biomedicine and relevant laws of
Ukraine.

Results

No complication was observed during GET in any case.
Early after surgery, four eyes (8.5%) developed hyphema,
which resolved with conservative therapy. In addition,
exudative response was noted in 2 eyes (4.3%), which
necessitated inflammatory therapy for resolution of fibrin.

At 2 months, examination showed “transparent”
vitreous cavity in 43 eyes (91.5%), and vitreous
hemorrhage was still present in the rest of eyes (Table
2). Two eyes (4.3%) developed a recurrence of vitreous
hemorrhage within two months after primary surgery, for
which they received a 20% C3F8GET in combination with
aflibercept.

At 6 months, examination showed “transparent”
vitreous cavity in 46 eyes (97.9%), and only one eye
(2.1%) developed a recurrence of vitreous hemorrhage
within two months to six months after primary surgery, for
which it received a 20% C3F8 GET in combination with
aflibercept. During this period, iris neovascularization
with increased IOP was observed in 2 eyes (4.3%), which
required hypotensive therapy with additional aflibercept.

Visual acuity values at baseline and at 2 months and
6 months in study eyes are presented in Table 3. At the
2 month follow-up, visual acuity was 0.1 to 0.3 in most
eyes (24 eyes; 51%), better than 0.35 in 17 eyes (36.2%),
and lower than 0.1 in 6 eyes (12.8%; including 4 eyes
with non-resolving vitreous hemorrhage). At the 6 month
follow-up, visual acuity remained similar to that at month
2, but the number of eyes with visual acuity better than
0.35 increased from 17 to 19.

Discussion

Applying anti-VEGF agents in eyes before
vitrectomy for PDR is important for decreasing the rates
of hemorrhagic complications during and early after
surgery. However, the rates of post-vitrectomy vitreous
hemorrhage in these patients were not lower than in those
whose did not receive anti-VEGF therapy before surgery
[3, 6, 8-10]. These findings also confirm the fact that, in
spite of the surgery creating conditions for the stabilization
of the proliferative process, a recurrence of hemorrhage
after vitrectomy develops due to the progression of the
proliferative process. Therefore, application of anti-
VEGEF therapy for vitreous hemorrhage after vitrectomy
is relevant.

Various approaches to the management of post-
vitrectomy vitreous hemorrhage have been reported,
including office-based air-fluid exchange, which is
somewhat similar to our approach [2, 7, 8, 11].

The office-based air-fluid exchange technique [2]
is performed through two ports: a 30-gauge needle,
attached to a syringe filled with sterile air, is inserted
superotermporally (non-dependent position) through the
pars plana into the vitreous cavity; a second 30-gauge
needle, attached to a 10-mL syringe, is inserted through
the pars plana at 6 o’clock (dependent position) into the
vitreous cavity. Injection of air through the nondependent
syringe is performed, matching the rate of aspiration of
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the hemorrhage through the dependent syringe. However,
those authors do not perform injection of an anti-VEGF
agent. Behrens and colleagues [2] found their technique
to be rather efficacious, with 3 of 16 eyes (19%) requiring
a repeat vitrectomy. That is, in their study, the rate of
hemorrhage recurrence was substantially higher than in
the current study. It is noteworthy that, in their study [2],
the rate of postoperative complications was high, with
these complications including, particularly, hypotony in
1 eye, elevated IOP in 1 eye (6.7%), and recurrence of
tractional retinal detachment in 3 eyes (20.1%), which was
also substantially higher than in the current study.

A rather high rate of recurrence of vitreous hemorrhage
at later (> 4 months) time points after vitrectomy is
currently a major issue [9, 10, 15]. In the current study,
the rate of recurrence in the period from 2 months to 6
months was not high, and was even lower than during
the first two months after primary vitrectomy. It is likely
that this is associated with the effect of aflibercept, which
allowed stabilizing the progression of proliferative process
and avoiding a high rate of hemorrhage.

Currently, intravitreal anti-VEGF injection as a
monotherapy is considered as a treatment of post-
vitrectomy vitreous hemorrhage, with only few reports with
small samples on this subject in the literature. Chatziralli
and colleagues [6] compared intravitreal ranibizumab
treatment (n = 19) and pars plana vitrectomy (PPV; n =
18) in patients with recurrent vitreous hemorrhage due to
PDR, who were previously treated with PPV. At month the
two groups did not differ regarding the change in visual
acuity or the rate of recurrent vitreous hemorrhage [6].

We have demonstrated previously that the rate of
recurrence of vitreous hemorrhage was significantly lower
in PDR patients treated for vitreous hemorrhage with a
20% C3F8 GET in combination with ranibizumab than in
those treated with a 20% C3F8 GET only [12].

We believe that application of anti-VEGF monotherapy
for vitreous hemorrhage after vitrectomy warrants further
research with larger samples sizes.

Therefore, we demonstrated that gas exchange
tamponade with 20% C3F8 in combination with intravitreal
aflibercept was the most effective method of treatment
for vitreous hemorrhage after vitrectomy in patients with
PDR, with stable treatment outcomes in 97.9% of cases
and as low rate of recurrence of vitreous hemorrhage as
2.1% at 6 months.
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Table 1. Somatic outcome, clinical ocular outcome, and intraoperative complications in primary vitrectomy

Clinical sign Number of eyes, 47 (100%)
Duration of diabetes mellitus > 15 years 28 (59.5)
Duration of diabetes mellitus < 15 years 19 (40.5)
Duration of proliferative process > 3 years 34 (72.3)
Duration of proliferative process < 3 years 13 (27.7)
Compensated diabetes 25 (53.2)
Suboptimally compensated diabetes 22 (46.8)
Proteins in urine 9(19.1)
No proteins in urine 38 (80.9)
Glucose in urine 14 (29.8)
No glucose in urine 33(70.2)
Panretinal laser coagulation 38 (80.9)
No panretinal laser coagulation 9(19.1)
Preoperative anti-VEGF injection 15 (31.9)
No preoperative anti-VEGF injection 32 (68.1)
Total vitreous hemorrhage before surgery 30 (63.8)
No total vitreous hemorrhage before surgery 17 (36.2)
Vitreous hemorrhage recurrence within 2 months before surgery 29 (61.7)
No recurrence within 2 months before surgery 18 (38.3)
Epiretinal membrane removal 26 (55.3)
No epiretinal membrane removal 21 (44.7)
Intraoperative hemorrhage 6 (12.8)
No intraoperative hemorrhage 41 (87.2)
latrogenic tears 3(6.4)
No latrogenic tears 44(83.6)

Table 2. 2-month and 6-month outcomes of treatment for vitreous hemorrhage after vitrectomy in patients with PDR

Number of eyes (%)

Time points

Vitreous cavity transparency Recurrence of vitreous hemorrhage
2 months 43 (91.5%) 2 (4.3%)
6 months 46 (97.9%) 1(2.1%)

Significance of difference

¥2 = 0.34; p = 0.69

x2=0.18; p=0.81

Table 3. Visual acuity before and at 2 months and 6 months after treatment

Number of eyes (%)
Visual acuity Before Significance of difference
tr ¢ 2 months 6 months
<041 47 6 5
0.1-0.3 - 24 23 X2 =0.11;
0,35-0.6 - 12 14 p=0.91
0.7-1.0 - 5 5

Note: Significance of difference means significance of difference in visual acuity between 2 months and 6 months time points
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