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The treatment results in patients with diabetic proliferative
retinopathy who underwent vitrectomy after a ranibizumab injection.
Vitrectomy after ranibizumab in diabetes
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ABSTRACT

Purpose. To evaluate the results of the combined treatment with
intravitreal ranibizumab injection (IVR) followed by pars plana vitrectomy
(PPV) in patients with proliferative diabetic retinopathy (PDR).

Material and methods. The study involved 69 patients with PDR had
IVR followed by 23G PPV. The patients were divided into 3 subgroups:
subgroup 1 - PPV 1 day after IVR, subgroup 2 - PPV 3 days after IVR,
and subgroup 3 - PPV 5 or 7 days after IVR. The control group consisted
of 23 patients operated on before the study started or patients who did
not agree for anti-VEGF injection before vitrectomy.

Results. The regression of the pathological vessels was observed
in all the subgroups with IVR injection pretreatment. Six-months post-
vitrectomy a BCVA improvement was observed in the IVR groups in 87%
of the patients and in 70% of the patients in the control group (p<0.203).
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Among the patients without renal failure the IVR groups had 4 times
higher chances for the BCVA improvement than in the control group
(p<0.133). After excluding the influence of the diabetes duration the
odds became statistically significant (p<0.050) - over 10 times higher.
Retinal detachment (RD) at the primary examination reduced the chance
for BCVA improvement at 3 (p<0.020) and 6 (p<0.068) months post-
vitrectomy.

Conclusions. IVR in patients with PDR cause pathological
neovascularization regression, reduces intraoperative bleeding and
increases the chances for BCVA improvement, especially in the groups
with proper renal function and without any cardiovascular complications.

Key words: anti-VEGF neovascularization, proliferative diabetic
retinopathy, ranibizumab, renal failure, vitrectomy. ®

No author has a financial or proprietary interest in any mate-
rial or method mentioned.

PE®EPAT

PesynbTathbl Ie4eHUA NaLMeHTOB ¢ npoandepaTMBHOi AUabeTUyecKoi peTMHonaTueil MeToA0M BUTPEKTOMUMN,
npoBejeHHoI nocne nHbekuun Pannmnsymaba (JlyueHrtuca)
A. Weitn', T. Manykend?, M. Cemnuncka-lllesusik’, V. Ctadeii2, K. Kasumepuar? T. Xyao6a'’

"llenmpanbHbil KnuHudeckul eocnumanb MuHucmepcmsa sHympeHHux 0en u adMuHucmpayuu, Bapwasa (Monbwa);
2 Kagedpa u knuHuka 2nasHbix 6onesHell MeduyuHckol Konneeuu 8 beideowu, boideowu (Monbwa)

AKTyanbHoCTb. Pe3ynbTaTbl eqyeHnA naumeHToB ¢ nponndepaTns-
Hol AnabeTnyecKon peTMHONaTMen MeTOAOM BUTPEKTOMUM, NPOBEAEH-
HoW nocne UHbeKUMM PaHnbusymaba (JlyueHTuca).

Martepuan u Metopbl. [MpoBeseHo 69 ButpekTomMum pars plana (PPV)
23G nocne nHbekuun paHmbusymaba (IVR) y naumeHTos ¢ nponudepa-
TUBHOI1 AnabeTnyeckoii petunonatueit (PDR). MauuneHTsl rpynnbl uccne-
AoBaHuA 6binu paszgenenbl Ha 3 noarpynnel: 1 noarpynna - PPV 1 geHb
nocne IVR, 2 noarpynna - PPV 3 ausa nocne IVR, 3 noarpynna - PPV 5-7
aHeit nocne IVR. Kontponbhas rpynna - 23 nauymenta ¢ PDR, KoTopbiM
Gbina npoBeseHa BUTpeKToMUA pars plana (PPV) 23G.

Pesynbtathl. Bo Bcex 3 noarpynnax rpynnbl nccnefoBalns 6bina oT-
MeyeHa perpeccua HeoBacKynapusauuu. B rpynne uccnegosanusa koppu-
rupyemas octpota 3peHua (BCVA) 6 mec. nocne IVR+PPV ynyywwnnacsh 8
87% cnyuaes, a B KoHTponbHOI - B 70% cnyyaes (p<0,203). Cpeau nauu-
€HTOB rpynnbl ucenefoBanus 6e3 gnabetnyeckoit HedponaTm ocTpoTa
3peHunA ynyylanach B YeTbipe pasa yallie, YeM Y NaL1eHTOB KOHTPOJIbHO
rpynnbl (p<0,133). Mpu ncknioyeHnn hakTopa NpoJOMKUTENBHOCTY ANa-
GeTa cpeau NauMeHTOB rpynnbl nccnepoBanus 6es anabetnyeckon Hed-
ponaTum ynyylieHue ocTpoThl 3peHus Habnoaanm B 10 pa3 valle, yem B
KoHTponbHo rpynne (p<0,05). BoiABneHHan Ao onepaLumn TpaKUMOHHasA
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OTC/I0MKa CEeTYATKM ABNAETCA CTaTUCTUYECKN 3HAYUMbIM (haKTOPOM, CHU-
aloLWMM NPorHo3 ynyyleHns ocTPoTbl 3peHUA B Fpynne ucciefoBaHnaA
B CpoKu HabnogeHus go 3 (p<0,02) n 6 mec. (p<0,068).

BbiBoabl. [pumeHerune paHnbusymaba nepes sutpektomueint (IVR+
PPV) y Bcex nauneHToB ¢ nponndepaTvBHoii AnabeTnyeckomn peTnHona-
Tueit (PDR) BbI3biBaeT pa3HoW CTeMEHN BbIPaXXEHHOCTM perpeccuio He-
0BaCKynapu3auuu, yMeHblIaeT MHTPaonepaLMoHHOe KPOBOTEYEHME, MO~

A. Shein, ]. Sempinska-SzewczyR, J. Stafiej, K. Kazmierczak, T. Chudoba, G. Malukiewicz

OdTanbmoxupyprua.- 2018.- Ne 1.- C. 37-47.

BbILLAET MPOrHO3 yNyyLieHUs 0CTPOTbI 3pEHUA, B YaCTHOCTM Cpeau nauu-
eHTOB 6e3 NoYeyHon 1 CepAeyHO-COCYANCTON NaToNormu.

KnioueBble cnoBa: anti-VEGF-uHbekyuu, Heosackynspusayus, npo-
nugepamusHas Ouabemuyeckas pemuHonamus, paHubusymab, duabemu-
yeckas Heponamus, sumpekmomus. B

Asmopbl He uMelom PUHAHCOBbIX UNU UMYW,eCMBeHHbIX UHMe-
pecos 8 ynoMAHymbIX Mamepuae u Memooax.

INTRODUCTION

espite considerable improve-
ments in treatment, diabet-
ic retinopathy remains great
challenge for ophthalmologists. An-
giogenesis, a key factor in the devel-
opment of diabetic retinopathy, is a
complex multi-step process. Hypox-
ia leads to the imbalance between the
inducers and inhibitors of angiogen-
esis. The growth of pathological ves-
sels is followed by fibrous tissue. Nu-
merous pathological vessels cause in-
tense intraoperative bleeding, which
makes proliferative membrane remov-
al a very difficult or even impossible
task. In recent years, many vitreoreti-
nal surgeons have used anti-VEGF pre-
treatment before pars plana vitrectomy
(PPV) in patients with proliferative di-
abetic retinopathy (PDR). Preliminary
treatment with anti-VEGF agents re-
stricts the number of pathological ves-
sels, considerably stimulates the regres-
sion of neovascularization and reduces
intraoperative bleeding making it sig-
nificantly easier to conduct a complex
procedure [11, 14, 15, 16, 22, 23].
Presently, there are no generally
accepted standards defining the
exact time of anti-VEGF injection
before PPV in PDR. Most surgeons
inject anti-VEGF agents within 1-10
days before PPV, which is related to
literature reports of the intensification
of fibrosis processes in proliferative
membranes which may lead to the
development or exacerbation of
tractional retinal detachment [1]. In
patients who received bevacizumab
injection less than 10 days before PPV,
intensified fibrosis was not observed
[7]. Most studies analyzed the use of
bevacizumab, while only isolated
reports were published on the use of
ranibizumab prior to vitrectomies
in PDR. It is not known whether
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ranibizumab enhances fibrosis to
the same extent as bevacizumab or
whether there are differences between
the two preparations in this respect.

PURPOSE

The aim of the study was an
assessment of treatment outcomes
in patients with PDR who underwent
vitrectomy preceded by intravitreal
ranibizumab injection (IVR).

Patients and methods

Ninety-two (92) patients were
analyzed. The study group consisted of
patients with PDR referred to Nicolaus

Copernicus  University, Collegium
Medicum in Bydgoszcz, Clinical
Department  of  Ophthalmology

and Central Clinical Hospital of the
Ministry of Interior in Warsaw for
vitrectomy from Jul'’2012 to Oct’2014.
In our centers prior to study start
in cases with PDR standard PPV
were performed without anti VEGF
pretreatment. Since numerous studies
demonstrated that intravitreal anti-
VEGF injections before vitrectomy had
significantly stimulated the regression
of neovascularization and reduced
intraoperative bleeding, thus, making
the surgery easier, the plan to form a
random control group was abandoned.
The control group was made up of 23
individuals who underwent vitrectomy
due to PDR in 2012 before the study
start (21) and patients admitted to
hospital later who refused anty-VEGF
injection (2) because of possible
systemic adverse events. Sixty-nine
(69) patients received ranibizumab
as preliminary treatment before
vitrectomy; the injections were given:
1 day (14 patients), 3 days (35 patients)
and 5 or 7 days (20 patients) before
PPV. The duration of diabetes in the
study group was 5 years shorter than
in the control group.

Before enrollment, all patients
were informed in detail about planned
course of the study and gave their
informed consent to participate. The
study was approved by the Ethics
Committee at the Collegium Medicum
in Bydgoszcz. Patients’ general
condition was assessed on the basis
of medical records provided by each
patient, a questionnaire administered
to patients and a consultation
conducted by internal medicine
specialists and  anesthesiologists.
Every individuals had a detailed
ophthalmological examination
including: best corrected visual acuity
(BCVA), the evaluation of anterior eye
segment, stereoscopic assessment of
posterior eye segment, intraocular
pressure  (IOP) measurement. In
patients with sufficient visualization
we obtained eye fundus photograph,
OCT, and fluorescein angiography.

The patients in the study group
were divided into 3 subgroups.
Subjects in subgroup 1 were given
intravitreal ranibizumab injection
(IVR) 1 day before scheduled
vitrectomy, in subgroup 2 patients
were given IVR 3 days before PPV, and
in subgroup 3 patients were given IVR
5 or 7 days before PPV. All patients
underwent a prior or simultaneous
phacoemulsification. Vitrectomies
were performed by four experienced
surgeons. Each surgery was filmed and
the surgeon filled in a survey evaluating
the course of the surgery. Check-up
examinations were conducted on
postoperative day 1, and then 7 days,
2-3 weeks, 7-8 weeks, 3 months, 6
months and possibly 12 months
after the surgery. Visual acuity was
measured after performing refraction
using Snellen charts at 5m for distant
vision with best correction. Check-
up examination included also the
evaluation of anterior and posterior
segment, IOP, eye fundus photograph
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and OCT. An analysis of visual outcome
was undertaken with visual success
and visual loss defined as a gain or
reduction of 1 Snellen line. If visual
acuity (VA) was less than 20/200: no
light perception, light perception,
hand motions, count fingers, 1/50,
2/50, 3/50 VA improvement was
defined as one stage improvement.

The following were study endpoints:

BCVA improvement after 3 and 6
months.

Evaluation of the course of the sur-
gery (intraoperative bleeding assess-
ment). Intraoperative bleeding was as-
sessed based on the use of alternative
infusion and endodiathermy.

Preliminary  statistical  analysis
included the comparison of the
groups (the study group vs. the control
group) relative to baseline parameters
(Tab. 1). Qualitative variables were
compared using Fisher’s Exact Test
while quantitative variables were
compared  with ~ Mann-Whitney
Test. The aim of the main statistical
analysis was the identification of
risk factors (predictors) for study
endpoints. A series of univariate
and multivariate analyses (logistic
regression analysis) was performed
for the primary endpoint of the study,
where analyzed potential risk factors
for a BCVA improvement included
age, duration of diabetes, type of
diabetes, complications such as stroke,
myocardial infarction, renal failure and
baseline visual acuity.

RESULTS

There were differences in the
duration of diabetes between the
study group and the control group. The
duration of diabetes in the study group
was 5 years shorter than in the control
group (Tab. I). In the control group,
right eye was operated more frequently
than in the study group. Otherwise,
the differences between both groups
observed before the start of treatment
were not statistically significant.

The regression of pathological
vessels was observed in all subgroups
of patients who received IVR prior to
vitrectomy. Among patients operated
24 hours after IVR, 2 subjects (15%)
demonstrated only partial regression
of pathological vessels and in 11
subjects (85%) this regression was
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significant. All patients who received
IVR 3, 5 and 7 days before PPV had a
significant regression of pathological
vessels.

No significant differences were
observed in the occurrence of BCVA
improvement between the study group
and the control group 3 months after
vitrectomy (1ab. I).

Six months after the surgery,
among ranibizumab-treated patients,
BCVA improvement was achieved in
87% of patients while among control
patients, the BCVA improvement
occurred in 70% of subjects (Tab. 1II).
The BCVA improvement was also more
likely when excluding the effects of
age, diabetes duration, diabetes type
and baseline visual acuity (7ab. III).
Visual acuity was compared between
ranibizumab-treated patients and
those without, in the selected
subgroups: patients without ischemic
heart disease, patients without the
history of myocardial infarction,
patients without history of renal failure
and patients with type 2 diabetes
mellitus. In all these subgroups, BCVA
improvement after 6 months was
more likely in ranibizumab-treated
patients versus those without IVR.
Among patients without signs of renal
failure, ranibizumab-treated subjects
were nearly 4 times more likely to
experience BCVAimprovement (87%vs
62%; Tab. IV) than subjects without IVR.
Once the effect of diabetes duration
has been excluded in this group of
patients, BCVA improvement 6 months
after PPV was over 10 times more
likely in patients who received IVR
before vitrectomy (OR 10.81; p<0.050;
Tab. IVa). A similar correlation, at the
borderline of statistical significance
(p<0.071) was observed among
patients without history of myocardial
infarction — BCVA improvement in this
group of subjects who received IVR
prior to PPV was over 6 times more
likely (OR 6.80) than in subjects who
were not treated with ranibizumab
before PPV.

The occurrence of tractional retinal
detachment at baseline was associated
with statistically significant reduction
of chances for BCVA improvement 3
months after the surgery (47% vs 80%,
Tab. II) and 6 months after the surgery
(69% vs 91%, Tab. III).

Half of patients (50%) with
documented renal failure experienced
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vision improvement 3 months after
PPV, while the same was true about
78% of subjects without the diagnosis
of renal failure (p<0.043; Tab. II); the
levels of significance achieved indicate
statistically significant differences in
the occurrence visual improvement
resulting from co-existent renal failure.
This correlation was also statistically
significant once the effect of diabetes
duration (p<0.029; Tab. II) and
baseline visual acuity (p<0.042; Tab. II)
have been excluded. Once excluding
the effect of age (p<0.054; Tab. II) and
type of diabetes (p<0.065; Tab. II), the
correlation was at the borderline of
statistical significance. In the subgroup
of patients without ischemic heart
disease (p<0.037) and without history
of myocardial infarction (p<0.039),
the correlation between  visual
improvement observed 3 months
after vitrectomy and co-existent renal
failure is also statistically significant.
Six months after vitrectomy, the
association between VA improvement
and co-existent renal failure is not
statistically significant.

Three months after the surgery,
BCVA improvement was statistically
significantly more likely among
patients without hypertension than in
those with hypertension; the difference
was statistically significant (93% vs
62%; p<0.047; Tab. II). This correlation
was also observed once excluding the
effect of age (p<0.032; 7ab. II), diabetes
duration (p<0.032; Tab. II), diabetes
type (p<0.039; Tab. II) and baseline
visual acuity > 0.5 (p<0.056; Tab. II).
Six months after PPV, the correlation

between BCVA improvement and

coexistent hypertension was not
statistically significant.
DISCUSSION

As the number of patients

with advanced PDR 1is growing,

the establishment of optimum

management guidelines in such

patients is an issue of great importance.
No management standards have been
established so far.

Vitrectomy has been a recognized
treatment method for advanced
diabetic retinopathy practiced for
a few decades. It has been long
emphasized that early vitrectomy
has better outcomes and allows to
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Table |
Baseline Characteristics of Study Subjects
Tabauya |
XapaKTepMCTuKa nauneHToB A0 onepauuun
IVR before PPV Control group
;actor o pynna IVR go PPV o KoHTponbHas rpynna
axop X£SD /% X+SD /%
Right eye
Mpassii inas 69 435 % 23 69.6 % 0.053
neL:S;{;as 69 56.5 % 23 30.4 % 0.053
Visual acuity 0112
OcTpoTa 3peHus ’
<0.1 60.9 % 82.6 %
0.1-0.5 34.8 % 13.0 %
0.5 44 % b %
'OPSPE‘HQ) 61 15.8 + 43 19 16.1 + 49 0.786
Sm 67 30.0 + 6.1 18 28.4 | 57 0.302
TTVJ’; 11 gﬁ" 69 246 % 22 40.9 % 0.177
TTylf:zzgﬁ" 69 76.4 % 22 59.1 % 0.177
Do i U este] 67 17.1 + 9.7 21 22.2 + | 114 0.044
MpopomxutenbHoctb CA (roabl)
B(Q%de(igﬁbl) 69 56.5 " 11.8 23 55.7 + | 130 0.774
Oral antidiabetic drugs 45 489 % 12 25.0 % 0.195
lMpenapatbl npoTuBognabdeTnyeckme
Az 28 10.7 % 10 30.0 % 0310
AHTVIKOaryJ'IHHTbI
'“;‘;'gn”;:;sz/f:h 69 47.9 s 255 21 477 s | 251 0.971
:Eﬁ: g;‘; 39 77 . 1.2 4 9.9 s | 14
L du i 48 39.9 + 43.7 7 20.0 + | 167 0.242
JlazepoTtepanus (MecALbl)
LielbGife foi 68 23.5 % 22 9.1 % 0.221
Nuvabetunyeckas cTona
53‘;';3:;’;: 68 27.9 % 22 40.9 % 0.294
Elyes:;;';i:‘: 66 18.2 % 22 9.1 % 0.503
'::E:;:Z:Z‘;: 68 75.0 % 22 72.7 % 1.000
elhemiE I:‘;"’C” e 67 16.4 % 22 46 % 0.280
Myocardial infarction 67 9.0 % 29 0.0 % 0330
WHbapKT MMoKapaa
MS::;;; 66 10.6 % 23 4 % 0.675
m::gi:;p:;ﬁm 66 470 % 21 38.1 % 0.616

Abbreviations: IOP intraocular pressure, DM - diabetes mellitus.
Mpumeyanwue: BTl - BHyTpurnasHoe gasnequne, UMT - uHgekc maccol Tena, Cll- caxapHbiii anabet, HbA1 - rnukupoBaHHeiii remorno6ut, UBC - nwemnyeckas
GonesHb cepaua, PPV - Butpektomus pars plana, IVR - nibexkuyum pannbusymaba.
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Table II
Predicted improvement of visual acuity 3 months after PPV depending on different factors in all patients
and after excluding the influence of: age, diabetes duration, diabetes type and baseline visual acuity
Ta6nuya Il
MporHo3upoBaHue ynyuweHnA ocTPOTbI 3peHUA 3 Mec. nocae BUTPEKTOMUM
B 3aBUCMMOCTH OT MCCeAyeMbiX HaKTOPOB CpeAM BCeX NaLUNeHTOB NPN UCKAIOYEHUM BANAHUA N0 OYepean:
BO3pacTa, NPOAONKUTENbHOCTM caxapHoro Auaberta n MCXofHOM ocTpoThbl 3peHus (03)
VA Improvement Age DM duration DM type VA >0.5
ql;actor 03 zo onepayuu Bospacr CA MpogomkuTtenbHoCTb CA Tun 03>0.5
aKTo
P | OR | p OR p OR p OR | p OR p
Baseline VA:
WexopHana 03:
<0.1 79% 3.39 0.061 | 3.41 0.061 3.50 0.061 352 | 0.057 | 5.66 | 0.019
0.1-0.4 53% 1.00 1.00 1.00 1.00 1.00
0.5 33% 0.44 0534 | 0.48 | 0590 0.51 0.614 0.57 | 0677 | 0.16 | 0.255
IVR time:
IVR Bpems:
« G el o 82% | 1.93 | 0476 | 201 | 0451 2.16 0.431 3.04 | 0266 | 204 | 0.443
OHTpONbHaA rpynna
' fay bzjena [ 67% | 086 | 0.844 | 089 | 0884 0.79 0.760 1.04 | 0959 | 091 | 0902
neHb go PPV
B ek i 1Y 70% | 1.00 1.00 1.00 1.00 1.00
3 peHb go PPV
5gay5 L0 A 64% | 077 | 0726 | 084 | 0.820 0.72 0662 | 089 | 0874 | 083 | 0802
nHen go PPV
WG Gia I el 097 | 0.884 | 096 | 0832 0.98 0904 | 096 | 0.857 | 097 | 0901
IVR Bpems [1 aeHb]
Treatment:
JleyeHue:
« B el o 82% | 1.00 1.00 1.00 1.00 1.00
OHTpONbHaA rpynna
'VR'"ﬁfF:e‘j SHBB(pS 67% | 046 | 0356 | 046 | 0.354 0.40 0318 032 | 0206 | 045 | 0.346
-rpynna
DM type [2 vs 1]:
CA Tun [2 vs 1]:
Type 1 DM
Tun 1A 59% 1.00 1.00 1.00 1.00
TType ol 75% | 210 | 0226 | 2.10 | 0312 2.09 0.303 : 209 | 0233
un 2 CQ
. oI cln it [B72E 099 | 0612 | 099 | 0594 : 099 | 0936 | 099 | 0736
[l npoaomxuUTenbHOCTb [roabl]
Age [year] 102 | 0509 : 1.00 0458 | 1.01 | 0995 | 101 | 0.549
Bo3spacr (roabi)
Sex [W vs M]
Mon [X vs M]
Men 76% | 1.00 1.00 1.00 1.00 1.00
MYXYUHbI
een 61% | 048 | 0210 | 041 | 0.149 0.45 0.181 044 | 0176 | 048 | 0.221
KEeHLWNHbI
HbA1 before PPV [1%]
HbAT 20 PPV [19%] 1.16 0.609 | 1.19 0.535 1.35 0.346 1.19 | 0550 | 1.16 | 0.602
Renal failure
Hedponatua
78% 1.00 1.00 1.00 1.00 1.00
+ 50% 0.28 0.043 | 029 | 0054 0.25 0.029 0.31 | 0.065 | 028 | 0.042
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VA Improvement Age DM duration DM type VA >0.5
ql:actor 03 go onepauun Bo3spacr CJ, MpoAoNKNTENBHOCTb CA Tun 03>0.5
aKTo
P | orR | p OR p OR p oR | p OR p
Hypertension
Tneptensuna (Af)
= 93% 1.00 1.00 1.00 1.00 1.00
+ 62% 0.12 0.047 0.11 0.045 0.09 0.032 0.10 | 0.039 0.13 0.056
Ischemic heart disease
NBC
> 72% 1.00 1.00 1.00 1.00 1.00
+ 67% 0.78 0.785 0.63 0.626 0.80 0.810 0.62 | 0.612 0.79 0.802
Myocardial infarction
NHdapKT Mnokapaa
= 70% 1.00 1.00 1.00 1.00 1.00
+ 67% 0.84 0.892 0.76 0.831 0.95 0.968 0.64 | 0.731 0.97 0.978
Stroke
Wucynbt
s 71% 1.00 1.00 1.00 1.00 1.00
+ 50% 0.41 0.388 0.39 0.365 0.39 0.369 0.30 | 0.259 0.45 0.447
Tractional RD
TpakuoHHas OC
= 80% 1.00 1.00 1.00 1.00 1.00
+ 47% 0.22 0.020 0.22 0.020 0.17 0.015 0.19 | 0.014 0.23 0.024
Baseline VA
WNcxopHana 03:
<05 67% 1.00 1.00 1.00 1.00
>0.5 82% 2.18 0.356 | 2.120 0.375 2.150 0.370 2.160 | 0.365

Abbreviations: VA visual acuity, IVR - intravitreal ranibizumab, RD retina detachment.
Mpumeyanue: CLl- caxapHbint guaber, HbA1 - rukupoBsaHHbii remorno6un, UBC - nwemunyeckas 6onesHs cepaua, OC - otcnoika cetyatku, PPV - Butpektomus
pars plana, IVR - uHbekuuu pannbusymaba.

maintain good visual acuity for longer
[3, 13, 19, 20]. The removal of vitreous
body and its replacement with BSS
solution with lower viscosity supports
oxygen transport to ischemic areas and
accelerates the clearance of cytokines
including VEGF from the vitreous cavity
[9, 17]. This results in the reduction of
edema and neovascularization at the
posterior pole. Endophotocoagulation
performed during vitrectomy causes a
further decrease in VEGF levels.

Many vitreoretinal surgeons have
been using anti-VEGF pretreatment
before PPV for more than 5 years.
Anti-VEGF pretreatment restricts the
number of pathological vessels [14,
15]. This finding was also confirmed
in our study. Significant regression
of pathological vessels was observed
in 100% of patients who received
IVR 3 and 5 days before PPV. On
the other hand, among patients
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operated one day after IVR, 11 (85%)
demonstrated significant regression
of pathological vessels and 2 (15%)
had partial regression. The regression
of pathological vessels allowed for
less traumatic and easier removal
of proliferative membranes, even
within the area of tractional retinal
detachment. Reduced bleeding from
pathological vessels of proliferative
membrane allowed for much better
visualization. Numerous literature
reports support the claim that the
administration of anti-VEGF before
vitrectomy reduces the duration of
surgery and improves its effectiveness
by stimulating the regression of
neovascularization and consequently,
reduced intraoperative bleeding makes
the surgery easier to perform [11, 16,
22,23].

In surgeries without anti-VEGF
pretreatment, bleeding often made the

removal of proliferative membranes
and traction release impossible.
When the bleeding was severe, the
coagulation of the vessel was very
difficult due to poor visualization. One
of the methods to restrict bleeding was
the use of high intraocular pressure,
but this method also limited blood
flow through normal vessels resulting
in retinal hypoxia what may cause
irreversible cell damage and have a
negative effect on the visual acuity [5].

All our patients had PPV not later
than 7 days after IVR. In patients
with tractional retinal detachment
prior to IVR the worsening of retinal
detachment was not observed in any
patient after ranibizumab injection
until vitrectomy. All vitreoretinal
surgeons taking part in this study
admitted that the removal of
proliferative membranes was easier
and more accurate in patients with
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Table Il

Predicted improvement of visual acuity 6 months after PPV depending on different factors in all patients
and after excluding the influence of: age, diabetes duration, diabetes type and baseline visual acuity

Tabnuya Il

MporHo3upoBaHme ynyylweHUs 0CTPOTLI 3peHUA 6 Mec. nocne BUTPEKTOMUM B 3aBUCUMOCTH
oT uccneayeMbix paKTOpPOB CPeAM BCEX NaLUEeHTOB NPU UCKAIOYEHUM BINAHUA NO 0YEpeam:
BO3pacTa, NPOAO/IKMUTENbHOCTN CaxapHOro AMaGeTa u MCXOAHOW OCTPOTbI 3peHUs

VA Impr % Age DM duration DM type VA =0.5
dl:actor 03 zo onepauumn % Bospacr CJ MpogomkuTenbHOCTb CA Tun 0320.5
aKTop
| OR | P OR P OR p OR P OR | P
Baseline VA:
WexopHana 03:
<0.1 91% | 387 | 0110 | 398 | 0.108 3.67 0.127 365 | 0.130 | 2.84 | 0.339
0.1-0.4 71% | 1.00 1.00 1.00 1.00 1.00
0.5 67% | 0.80 | 0870 | 1.07 | 0965 076 0.840 084 | 0903 | 032 | 0478
IVR time:
IVR Bpems:
Ko“f;g;f:f;ﬂ:?ﬂﬂ 70% | 072 | 0712 | 129 | 0.809 0.39 0.358 092 | 0940 | 042 | 0.459
11d;sz:£%r:§\7v 9% | 277 | 0396 | 473 | 0227 3.18 0344 | 380 | 0307 | 1.87 | 0.635
& gag';ie;‘;r:xv 76% | 1.00 1.00 1.00 1.00 1.00
5 days before PPV o » B __
5 aeHb go PPV 100%
|vlr\<”:;$: H 22{}'}]_ 130 | 0428 | 134 | 0400 1.32 0406 | 131 | 0421 | 1.38 | 0439
Treatment:
JleyeHue:
Lot 2l g0 70% | 1.00 1.00 1.00 1.00 1.00
KoHTponbHas rpynna
'VR'”I‘:/a;?rdp;‘;:gm“ps 87% | 291 | 0203 | 258 | 0271 5.00 0.101 325 | 0190 | 501 | 0.128
DM type [2 vs 1]
CA tun [2 vs 1]
e 11 CDE' 79% | 1.00 1.00 1.00 1.00
nyjsggﬂM 85% | 158 | 0572 | 1.03 | 0.976 2.28 0.401 . 362 | 0.194
e npon,l\:):)ll:;li:J?:H%/s::][ronbl] 101 | 0788 | 101 | 0864 . 098 | 0502 | 098 | 0643
Bo/:;?:c[Ty?for;];bl] 103 | 0322 . 1.04 0.278 107 | 0354 | 1.07 | 0.105
Sex [W vs M]
Mon X vs M]
My::f:w 80% | 1.00 1.00 1.00 1.00 1.00
)K\g:LIT::bI 89% | 1.92 | 0457 | 1.64 | 0581 1.97 0.444 199 | 0.435 | 251 | 0.435
Hm&’;e;gr;;’\sz/"] 044 | 0075 | 063 | 0287 0.45 0.097 049 | 0146 | 047 | 0.095
Renal failure
Hedponatus
N 81% | 1.00 1.00 1.00 1.00 1.00
91% | 233 | 0453 | 3.26 | 0309 2.30 0.463 3.05 | 0348 | 1.04 | 0977
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VA Impr % Age DM duration DM type VA >0.5
anCTor 03 o onepauun % Bospact C/J MpogomkuTtensHocTb CA Tun 0320.5
aKTo
P OR p OR P OR p OR p OR p
Hypertension
[MnepteHsus
= 83% 1.00 1.00 1.00 1.00 1.00
+ 83% 1.00 1.000 1.05 0.957 1.01 0.991 1.03 0.976 0.65 0.744
Ischemic heart disease
MNBC
- 82% 1.00 1.00 1.00 1.00 1.00
+ 88% 1.53 0.710 1.13 0916 1.51 0.722 1.38 0.780 0.55 0.635
Myocardial infarction
NHbapKT Mnokapaa
= 84% 1.00 1.00 1.00 1.00 1.00
+ 67% 0.37 0.440 0.27 0.324 0.33 0.405 0.30 0.363 0.24 0.297
Stroke
NHeynbt
- 83%
+ 100%
Tractional RD
TpakuunonHaa OC
= 91% 1.00 1.00 1.00 1.00 1.00
+ 69% 0.21 0.068 0.21 0.070 0.22 0.083 0.22 0.073 0.70 0.784
Baseline VA
NexopHaa 03
<0.5 87% 1.00 1.00 1.00 1.00
>0.5 88% 1.04 0.976 0.87 0.907 0.99 0.991 1.12 0.97

Abbreviations: VA visual acuity, IVR - intravitreal ranibizumab.
Mpumeyanue: Cll - caxapHblit Anabert, HbA1 - rankupoBaHHbiii remorno6un, UBC - nwemunyeckan GonesHb cepaua, OC - otcnoiika cetyatku, PPV - ButpektomMus
pars plana, IVR - uHbekuuu paHnbusymaba.

ranibizumab  pre-treatment.  This
observation is consistent with the
findings reported by other authors
[7, 15, 16]. There was no need for
alternative infusion (pressure 60
mmHg). Endodiathermy was used in
all control subjects, in 71% of cases in
IVL group 1 day before PPV and only
in 27% of cases in groups IVL 3 and 5
before PPV.

Three months after vitrectomy, no
statistically significant differences
were observed in the occurrence of
BCVA improvement between the
control group and ranibizumab-
treated group, while there was a
clear correlation between coexisting
renal failure or hypertension and the
chances for BCVA improvement. In
patients with normal renal function,
vision improvement was more
frequent 3 months after PPV than in
patients with the diagnosis of renal
failure (78% vs 50%), while patients
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without hypertension were statistically
significantly more likely to obtain
BCVA improvement than subjects
with hypertension (93% vs 62%).
On the other hand, 6 months after
vitrectomy, the correlation between
BCVA improvement and coexistent
renal failure as well as the correlation
between BCVA improvement and
coexistent hypertension were not
statistically significant.

Six months after vitrectomy, BCVA
improvement was more frequent
among  patients who  received
ranibizumab before PPV than in
the control group (87% vs 70%) but
this difference was not statistically
significant. BCVA improvement was
compared in patients with ranibizumab
pre-treatment and patients undergoing
vitrectomy without IVR in selected
subgroups: without ischemic heart
disease, without the history of
myocardial infarction, without renal

failure and with type 2 diabetes
mellitus. In the group of patients
without renal failure, subjects with IVR
before the surgery were 4 times more
likely to achieve BCVA improvement 6
months after the surgery than patients
from the control group (87% vs 62%).
When excluding the effect of diabetes
duration, patients with ranibizumab
pre-treatment were over 10 times more
likely to achieve BCVA improvement 6
months after PPV than patients without
IVR and this difference was statistically
significant (p<0.050). The study group
and the control group had different
baseline duration of diabetes, which
was 5 years shorter in the study group
than in the control group.

A question arises whether additional
factors worsening therapy outcomes
occur in patients with renal failure.
Kidney insufficiency considerably
increases the risk of cardiovascular
diseases. Apart from classic risk factors
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Predicted improvement of visual acuity 6 months after PPV depending on different factors in patients
without renal failure and after excluding the influence of: age, diabetes duration,
diabetes type and baseline visual acuity

MporHo3upoBaHue ynyyleHUa ocTpoThl 3peHUA 6 Mec. nocne BUTPEKTOMUM B 3aBUCUMOCTH
oT uccnepyeMbix paKTOpoB CPeAM NaLMeHToB 6e3 N0YeYHO HeA0CTaTOYHOCTH PN UCKAIOYEHWUU BANAHUA N0 04epesm:
BO3pacTa, NPoA0/IKMTENIbHOCTH caxapHoro aua6era u ncxopHom octpotbl 3peHus (03)

Table IV

Tabauya IV

VA impr %

Age

DM duration

DM type

Factor 03 po onepauuu % BO3pacT C/Ji MpogomkuTenbHOCTb CA tvn V20,5
®akTop
OR P OR P OR p OR p OR p
Baseline VA:
NcxopHas 03
<0.1 88% 329 | 0198 | 377 | 0.167 2.97 0.256 | 3.46 | 0193 | 1.37 | 0.811
0.1-0.5 70% 1.00 1.00 1.00 1.00 1.00
>0.5 50% 043 | 0590 | 068 | 0818 0.39 0563 | 053 | 0701 | 0.14 | 0.278
IVR time:
NBP Bpema
KOHEEE;L‘L";‘;:EHM 63% 061 | 0592 1.35 0.798 0.14 0.153 | 036 | 0509 | 035 | 0.382
1 day before PPV o
1 paeHb po PPV it
. g?esHte;f())r;F?VPV 73% 1.00 1.00 1.00 1.00 1.00
5 days before PPV o
5 neHb ao PPV Jeigrs
|v|F\</F;;:::Hi2i]b]- 112 [ 0759 | 109 | 0824 113 0753 | 110 | 0809 | 122 | 0.737
Treatment:
JleyeHue:
Sl 0] 62% 1.00 1.00 1.00 1.00 1.00
KoHTtponbHas rpynna
'VR't[/IQSLe_‘:p?;:%“’”pS 87% 390 | 0133 | 315 | 0.234 10.81 0.050 | 879 | 0.101 | 806 | 0.076
DM type [2 vs 1]
CA tvn [2 vs 1]
tTy;’: 11 CDE 75% 1.00 1.00 1.00 1.00 1.00
?ﬁﬁggﬁ" 83% 160 | 0622 | 090 | 0928 331 0357 | 3.76 376 | 0.239
cﬂzrozz;wﬂﬂe;&b” 1.01 | 0711 1.01 0.751 099 | 0394 | 099 | 0789
Boﬁﬁzc[ffﬁf,lb.] 104 | 0.258 1.05 0.204 | 1.09 | 0253 | 1.09 | 0.071
Sex [W vs M]
Mon [ vs M]
Men 79%
My)K"IVIHbI
M?:L[Ln::bl 86% 158 | 0618 1.37 0736 1.65 0586 | 167 | 0577 | 1.69 | 0.674
0
HZ”E:A?"‘;?;;:F’]E/])]A’] 000 | 0544 | 002 | 0741 0.00 0.586 | 0.00 | 0694 | 000 | 0553
Renal failure: 81%
Hedponatusa -
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VA impr % Age DM duration DM type V0.5
Factor 03 po onepauun % BO3pacT CA MpoAOMKNTENBHOCTD CA tvn -
®akTop
OR P OR P OR p OR p OR p
Hypertension:
runepTeHsns
82% 1.00 1.00 1.00 1.00 1.00
+ 81% 0.93 0.941 0.88 0.890 0.95 0.953 | 0.90 0.905 0.48 0.650
Ischemic heart disease
NBC
81% 1.00 1.00 1.00 1.00 1.00
+ 80% 0.96 0.973 0.59 0.686 0.93 0.952 | 0.80 | 0.858 0.33 0.424
Myocardial infarction
WHdapKT MMoKkapaa
82% 1.00 1.00 1.00 1.00 1.00
+ 67% 0.43 0.516 0.32 0.397 0.37 0.459 0.36 | 0.450 0.20 0.261
Tractional RD
TpakumnonHas 0C
92% 1.00 1.00 1.00 1.00 1.00
+ 64% 0.15 0.046 0.15 0.050 0.16 0.063 0.15 | 0.053 0.38 0511
Baseline VA
TpakuunonHaa OC
<0.5 88% 1.00 1.00 1.00 1.00
>0.5 83% 0.68 0.761 0.35 0.462 0.65 0.735 0.55 0.651

Abbreviations: VA visual acuity, IVR - intravitreal ranibizumab.
Mpumeyanue: CJl - caxapHbiit anabet, HbA1 - raukupoBaHHbiii remorno6uH, UBC - nwemnyeckas 6onesub cepaua, OC - otenoiika cetyatku, PPV - Butpektomus

pars plana, IVR - uHbekumn paHnbusymaba.

for cardiovascular diseases (such as age,
male sex, hypertension, left ventricular
hypertrophy, smoking, diabetes and
lipid disorders), the role of the so-called
new risk factors is being underlined
more and more often. The latter include
inflammatory reaction, oxidative stress,
endothelial cell dysfunction, protein
loss, activation of sympathetic system
and insulin resistance [12]. Patients
with renal failure have endothelial cell
dysfunction which increases while the
impairment of renal function becomes
more severe, oxidative stress markers
are present in serum and higher activity
of proinflammatory factors is observed,
particularly in patients on dialyses
[18]. Oxidative stress, endothelial cell
dysfunction, insulin resistance and
increased activity of proinflammatory
factors promote the progression of
diabetic retinopathy [4, 8]. Therefore,
patients with renal failure should be
considered at higher risk of diabetic
retinopathy progression.

In our patients, the presence of
tractional retinal detachment was
associated with statistically significant
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reduction of the chances for BCVA
improvement: by 78% 3 months after PPV
and by 79% 6 months after PPV and these
results are at the borderline of statistical
significance. This correlation occurs
particularly when detachment involves
the posterior pole. In the detached retina,
apoptosis of photoreceptors takes place
as a consequence of the separation
of neurosensory retina from RPE and
choroidal capillaries which results in
irreversible functional deterioration, also
after retinal re-attachment 2, 6, 10, 21].

An important issue is the effect
of anti-VEGFs on the development
and  progression of  tractional
retinal detachment. In a multicenter
study of 211 patients with PDR
who received bevacizumab  prior
to vitrectomy, Arevalo et al. found
the development or progression
of tractional retinal detachment in
5.2% of patients [1]. These authors
emphasized that the natural course
of proliferative retinopathy involved
cycles of neovascular proliferation
and regression, the proliferation
of fibrous tissue co-occurring with

pathological vessels as a consequence
of these processes, traction occurs
between fibrovascular membranes
and posterior hyaloid membrane on
the one hand, and retina on the other.
Thus, the development of tractional
retinal detachment in patients with
advanced proliferative retinopathy may
be the result of both rapid regression of
pathological vascularization coexisting
with increased fibrosis and the
shrinkage of proliferative membranes
and posterior hyaloid membrane as
well as natural course of the disease.
The authors conclude that the benefits
associated with anti-VEGF pretreatment
may save more eyes with advanced
PDR. Vitrectomy should be preferably
performed after full antiangiogenic
effect had been achieved and fibrotic
processes are still not very intense.

CONCLUSIONS

Our findings are not conclusive as
to the optimum time of ranibizumab
injection before surgery. The surgeons
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admitted that visualization of the
patches of adhesions between the
proliferative membrane and retina
was very difficult due to bleeding in
control group. On the first day after
IVR, eye fundus assessment showed
considerable restriction of pathological
vessels in the majority of cases. In some
neovascular vessels, blood flow was
maintained and they had to be closed
with endodiathermy which was still
much easier to perform than in patients
without ranibizumab pre-treatment
due to better visualization. Three
days after the injection, pathological
vessels with blood flow were rare. The
intensification of tractional retinal
detachment was not observed among
patients who underwent PPV. However,
we cannot exclude the expansion of
areas with no or limited perfusion.
As mentioned before, many systemic
factorsassociated with diabetes severity
contribute to BCVA improvement. The
identification of optimum time interval
between ranibizumab injection and
vitrectomy requires further research.
The experience gathered so far seems
to support day 1 and day 3 after the
injection.

Our findings clearly show that
patient’s general status has an
enormous effect on the development
and progression of retinopathy as
well as on treatment outcomes. It
is important to remember about
persisting effect of previous poor
glycemic control (metabolic memory)
on the development of chronic

complications of diabetes, therefore
good visual acuity after surgery may
be achieved and maintained only with
close cooperation between patient,
diabetologist and ophthalmologist.
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