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A. Abstract

Introduction

Diabetic retinopathy is a leading cause of visual loss in the working population.
Pars plana vitrectomy has become the mainstream treatment option for severe
proliferative diabetic retinopathy. However, diabetic vitrectomy is quite a challenging
operation, especially in cases of tractional retinal detachment, requiring advanced micro-
surgical techniques. Adjuvant pre-operative use of intravitreal bevacizumab has been an
option widely employed, with promising results in terms of increasing the feasibility of

surgery and improving prognosis.

Aim
The aim of the present study is to assess the efficacy of pre-operative intravitreal

bevacizumab, by providing an overall estimate that shows its effectiveness in terms of

intraoperative complications and post-operative outcomes.

Methods

A meticulous literature search was conducted in the PubMed, COCHRANE and
ClinicalTrials.gov databases in order to identify all related studies published before
31/8/2020. Prespecified outcome measures were operation time needed, the number of
intraoperative iatrogenic retinal breaks occurred, best-corrected visual acuity in the last
follow-up visit, the presence of any post-operative vitreous hemorrhage and the need for
repeat vitrectomy. Evidence synthesis was performed using Fixed Effects of Random
Effects model, depending on the heterogeneity of the included studies. Heterogeneity
was assessed using Q-statistic and 12. Additional meta-regression models, subgroup

analyses and sensitivity analyses were performed when appropriate.

(1]
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Results

Thirteen randomized control trials studying 688 eyes undergoing diabetic
vitrectomy were included in this review. The comparison of the intraoperative
characteristics showed that bevacizumab reduces operation time (p<0.001), decreases
the iatrogenic retinal breaks (p<0.001), provides better long-term visual acuity outcomes
(p=0.005<0.05), and prevents vitreous hemorrhages (p<0.001) and repeated vitrectomies
(p=0.001<0.05). These findings presented robust in additional sensitivity and subgroup

analyses.

Conclusion

Pre-operative administration of bevacizumab is quite beneficial, as it reduces
intraoperative complications and provides better post-operative prognosis.

A. MepiAnwn

Eicaywyn

H diapnTikn ap@iBAnoTpocidotrddeia cival pia Kupla aitia atrwAgiog épaong oTn
pMéon nAikia. H ualocidektouny €xel €¢ehixBei wg n BepaTtreia ekKAoyAG TG COBapAg,
TTapaywyikng diapnTiking au@iBAnoTocidotrddelag. Qotdéoo, n  ualoeidektouy o€
TTAOXOVTEG aTTO dIaBNTIKA au@IBANCTPOEIOTTABEIO Eival PIa APKETA ATTAITNTIKA ETTEURAON,
eIdIKA 0g  TEPITITWOEIG  acBevwv  emTTAEYPéVEG HME  €AKTIKA)  atmokOAAnon
au@IBANOTPOEIdOUG,  ATTAITWVTAG  IDIQITEPEG  MIKPO-XEIPOUPYIKEG  TEXVIKEG. H
OUMPTTANPWHATIKA TTPOEYXEIPNTIKY EVOOUAAOEIBIKT Xopriynon UTTERACICOUNAUTING gival pia
EUPEWG XPNOILOTTOIOUMEVN TEXVIKH, ME EATTIOOQOPA ATTOTEAEOUATA OO0V aPOpPd TN

dIeyXeIPITIKA dleuKOAUvVON Kail TN BeATIwoN TG TTPOYVWONG.

(2]
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2T10)0I

2TOX0G TNG TTAPOUCAG PEAETNG €ival N ATTOTIMNON TNG ATTOTEAECUATIKOTNTAG TNG
TIPOEYXEIPNTIKNG  €VOOUAAOEIDIKAG  UTTEBACICOUNAUTING, TIAPEXOVTAG HIA  OUVOAIKN)
aTToTiMNON TG OpA0NG TNG GO0V APOPA TIG DIEYXEIPNTIKEG ETTITTAOKEG KAI T JETEYXEIPNTIKA

atroteAéopara.

MéBodoi

Mia oyxoAaoTikrp avalntnon BiBAloypagiag €yive oTiG PBiIBAI0BAKeG PubMed,
Cochrane kai ClinicalTrials.gov yia TNV aveUpeon OXETIKWV MEAETWV HE NUEPOMNVia
onuoaicuong Trpiv amo Tig 31/8/2020. Q¢ atmmoteAéouaTta opioTnKav €€’ apxns n dlapKeia
TOU XEIPOUPYEIOU, O aPIBUOG IATPOYEVWV PWYHWY au@IBANCTpoEIdoug, n dlopBwuévn
OTITIKI] OgUTNTA OTNV TEAEUTAIA ETTIOKEWN TOU METEYXEIPNTIKOU €AEyXOU, N TTApPOUTia
METEYXEIPNTIKNG EVOOUAAOEIDIKAG Aluoppayiag Kail n avaykn yia deutepn vahocidektour. H
oUVOEDN TWV ATTOTEAECHATWY EYIVE PE TO POVTEAO ZTaBepwyv EmMOpAcEwWY A TO HOVTEAO
Tuxaiwv Emdpadoewy, avaloya Pe TNV TTAPOUCIA ETEPOYEVEING AVANEDA OTIG ETTIMEPOUG
HeEAéTEG. H eTepoyéveia eAéyxBnke Xpnolyotrolwvtag Tn dokiyacio Q-statistic kai 1o 12,
EmmpdoBeta, peTa-TTOAIVOPOPNAOEIS, avAAuon avd UuTro-odddeg Kal  avaAuoE€lg

eualobnaoiag ekTeAéoTnkav OTTOU KPIiBNKe onuavTiko.

ArmroreAéouara

AEKATPEIG TUXAIOTTOINMEVEG EAEYXOMEVEG KAIVIKEG OOKIUEG TTOU TTEPIAQUPBAvVOUV
OUVOAIKG 688 o0@BOaAPOUG TTOU ETTPOKEITO va UTTOOTOUV OlafNTIKI) UOGAOEIOEKTOUN
OUMTTEPIAAPONKaV oTnv avaokoétnon. H olykpion Twv SIEYXEIPNTIKWY XOPAKTNPIOTIKWY
£€0e1ge peiwon Tou Xpodvou xelpoupyeiou (p<0.001), peiwon TWV I0TPOYEVWV PWYHWV
au@IBANoTPOoEIdoUG (p<0.001), evw PETEYXEIPNTIKA TTAPEIXE KAAUTEPN OIOPOWHEVN OTITIKA
otutnTa (p=0.005<0.05), atroTpétmoviag UaAoEIBIKEG aigoppayieg (p<0.001) «kai
emavaAnyn Tng ualoeidektoung (p=0.001<0.05). Ta otroteAéopara  TTApEPEIVAV

(3]
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OTATIOTIKA CNPAVTIKA OTIG ETITTPO0OETEG AVOAUOEIG eualobnaiag Kal o€ avaAuoelig ava

UTTO-OJADEG.

2uuTTépaoua

H T1poeyxeipntikp  xopriynon  evdouaAocidikd  ptmeBaci{oupdutng  Eival
QTTOTEAEOUATIKI), KABWG HEIWVEL TIG OIEYXEIPNTIKEG ETTITTAOKEG Kal TTAPEXEl KAAUTEPN

METEYXEIPNTIKN TTPOYVWOT.

(4]
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B. Introduction

Diabetic retinopathy (DR) is a major cause of legal blindness in working-age
adults.'® According to the Wisconsin Epidemiologic Study of Diabetic Retinopathy
Cohort, 71%-90% of patients suffering from diabetes mellitus (DM) for more than 10 years
will have some degree of DR.* DR consists of two different clinical entities, non-
proliferative diabetic retinopathy (NPDR) and proliferative diabetic retinopathy (PDR). It
has been stated that 50% of patients suffering from advanced NPDR, consisting of inner
retinal hypoxia, intraretinal microvascular abnormalities and large areas of capillary non-

perfusion, will progress to PDR within 1 year, if left untreated.®

The differential characteristic of PDR compared to NPDR is the presence of
neovascularization either within 1 diameter of the optic disc (NVD) or elsewhere (NVE) in
the retina. These new vessels usually grow along the route of the least resistant path, like
the absence of an internal limiting membrane on the optic nerve head or even a shallow
posterior vitreous detachment (PVD). Moreover, connective tissue forms along the new
vessels. This connective tissue helps vitreous traction to be transmitted to the retina,
inducing tractional retinal detachment (TRD). NVE almost always forms in areas of retinal
ischemia, until PVD occurs. Then the abnormal vessels grow to the vitreous cavity.
Contraction of the vitreous and the connective tissue component of these vessels can

cause vitreous hemorrhage, TRD, retinoschisis and retinal tears.

Pars plana vitrectomy (PPV) plays a vital role in the management of complications
arising from PDR. Non clearing VH, macular involving or macular threatening TRD and
combined tractional-rhegmatogenous RD are the main indications.® The main objectives
of this operation is to remove the blood and vitreous gel from the vitreous cavity, to release
retinal traction and to perform laser endophotocoagulation. The very challenging nature
of this surgery, may be related with intraoperative complications like iatrogenic retinal
breaks, prolonged operation time and intraoperative bleeding, thus worsening the
prognosis.’® Furthermore, in about 10% of the patients, repeat vitrectomy is required due
to rhegmatogenous RD and recurrent VH.10

(5]
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Bevacizumab is a humanized monoclonal antibody against vascular endothelial
growth factor (VEGF). Bevacizumab is approved by the U.S. Food and Drug
Administration against cases of metastatic colorectal cancer. Off-label, Bevacizumab
1.25mg/0.05ml is also used intravitreally to halt the progression of PDR. The
administration of intravitreal bevacizumab (IVB) in patients with PDR, despite its proven
efficacy in the regression of neovascularization, is thought to induce contraction of the

fibrovascular tissue, thus leading to TRD or to an aggravation of an existing RD.11-13

The adjunctive use of preoperative IVB in patients undergoing vitrectomy for
severe PDR has been an interesting debate through the years in terms of balancing the
risk/benefit ratio.'* 1> However, despite its widespread use by retina specialists, there is
lack of evidence regarding the effect of preoperative IVB on intraoperative complications
during PPV, and on postoperative outcomes for these patients. The present review
attempts to evaluate the use of preoperative IVB in patients undergoing vitrectomy for

severe PDR.

C. Methods

Evidence acquisition

The present study has been conducted in accordance with the Cochrane
Handbook for Systematic Reviews of Interventions and is being reported in compliance
with the PRISMA Statement guidelines.*6 7

Eligibility criteria

Inclusion criteria

Studies included in the quantitative analysis were compliant with the following

criteria:

e Publication date was before August 31, 2020

(6]
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e They were designed as randomized control trials (RCT)

e The population under study was patients scheduled for vitrectomy for severe PDR

e Atleast one group in each RCT was randomized to receive IVB no more than one
month before the day of surgery was planned. The control group was randomized

to sham injection or no treatment.

Exclusion criteria

The following exclusion criteria were applied to our study:

e reports not published in English
e conference abstracts
e pilot trials

e retracted papers

Search method

A meticulous literature search was conducted in the PubMed, COCHRANE and
ClinicalTrials.gov databases in order to identify all related studies. Furthermore, for
studies retrieved, manual search in their references was performed to find possible
relevant reports. The search criteria included the terms “Diabetic Retinopathy [MeSH

Terms]”, “Bevacizumab [MeSH Terms]” and “Vitrectomy [MeSH Terms]".

All titles and abstracts retrieved, were reviewed for eligibility by a single author

(P.D). For titles and abstracts of possibly eligible studies, full texts were screened.

Quality Assessment

Risk of Bias (RoB) Cochrane Tool for Systematic Reviews of Interventions was
used to evaluate the retrieved RCTs.'® RoB assesses several domains of bias, in view of
trial design, conduct and reporting, as of low risk of bias, high risk of bias or unclear risk

of bias.

(7]
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Data extraction

The following data were retrieved from the included studies: author's name,
number of subjects enrolled, indication for vitrectomy, intervention groups and outcomes

measured. One independent author carried out RoB assessment and data extraction.

Outcome measures

The primary outcome measure of the present study was the intraoperative
characteristics/ complications of diabetic vitrectomy in terms of operation time and
iatrogenic intraoperative retinal break development. Secondary outcomes were logMAR
best corrected visual acuity (BCVA) at the last follow-up visit, the presence of

postoperative VH and the need for second vitrectomy regardless of the cause.

Statistical analysis

Review Manager (Review Manager (RevMan) [Computer program]. Version 5.4,
The Cochrane Collaboration, 2020) was used for all the statistical analyses. For
continuous data, mean differences (MDs) and their 95% confidence intervals (95% CIs)
were calculated for each time frame. For binary outcomes, Odds Ratios (ORs) and their
95% Cls were used. Fixed effects (FE) or random effects (RE) were used for data
synthesis. The weight of each study was calculated as the inverse variance of individual
effects. Heterogeneity among studies was tested with both the Q-statistic and 12.19
Heterogeneity was assumed if Po<0.1 or 1°>50%. If significant heterogeneity was found,
the result was based on the RE model and heterogeneity was explored with meta-
regression, sensitivity analyses and subgroup analyses. Otherwise FE model was used.
Publication bias was assessed with forest plot. In all comparisons, sensitivity analyses
were performed with the method of leave-one-out. For the exploration of any possible
heterogeneity present among studies, subgroup analyses and meta-regressions were

performed.

(8]

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 20:03:44 EEST - 18.224.33.223



D. Results

Study selection

The flow diagram of the study selection is presented in Table 1. Last literature
search was performed on September 15t 2020. Of the 154 potentially relevant studies
retrieved from electronic search and related references, 20 were excluded after searching
for duplicates. Afterwards, these 134 single records were meticulously scanned for
compliance with our eligibility criteria. Finally, 16 met all the predefined inclusion
criteria.?9-3% Of these studies, 3 were excluded from the quantitative analysis because
their results could not be pooled in any of the prespecified comparisons,33-3 so that 13
studies were included in the meta-analysis. Whenever it was possible, communication
was established with the corresponding authors to retrieve more data from the published

studies.

Records identified through
database searching

(n=154)
v
Records after duplicates removed
(n=134)
y
Records screened Records excluded based
n=134) | —* ontitle and/or abstract
l (n=33)
Full-text articl luded
Full-text articles assessed uii-iext articles exclude
for eligibility (22 Non-RCTs, 2
8 k_‘_‘“‘“b conference abstracts,

(n=41) 1 pilot study)

l (n=25)

Potentially relevant
studies meeting all the
eligibility criteria
(n=18)

Studies excluded due to
unusable outcome
(n=3)

Studies included in
quantitative synthesis
{meta-analysis)
(n=13)

Table 1 Flow diagram of the literature search

(9l
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Studies characteristics and Methodological quality assessment

There are 5 studies comparing pre-operative IVB versus sham injection,?0 22. 23 28,

31 and 8 studies comparing pre-operative IVB versus no treatment.?l: 2427, 29, 30, 32 A|

studies, except for one, included patients suffering not only from non-clearing VH but also

from TRD. The only exception was the study of Faisal et al. that analyzed patients

suffering exclusively from VH.?®> In one study, there are two different time frames

examined for pre-operative IVB administration.?> These two groups were combined in

the present study in order to avoid double counting bias.3¢ Moreover, in two studies IVB

was used in concentrations different from the standard 1.25/0.05ml.28 2° Details on

number of subjects enrolled, indication for vitrectomy, intervention groups and outcomes

measured are presented in Table 2.

Ahmadieh
2009

Ahn 2011

Arevalo
2019

Di Lauro
2010
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Non-clearing VH,
68 TRD, active or
progressive PDR

Non-clearing VH,
107 TRD, vitreoretinal

adhesions
TRD with or
214 without RRD, with
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72 VH, TRD

[10]
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— 1 week e Post-op VH
pre-op e BCVA
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week pre-op
IVB 1.25mg
—1-14 days e Post-op VH
pre-op e BCVA
IVB 1.25 mg e |Initial time of
— intra-op vitreous clearing
e NoIVB
e Intraoperative
bleeding
e latrogenic
retinal break
IVB 1.25mg « Post-op VH
— 3-5 days
e e BCVA
improvement
gham s e Central Retinal
ays pre-op Thickness
e Retinal
Redetachment
e Adverse events
IVB 1.25 mg e Intraoperative
— 1 week bleeding
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El-Batarny
2008

Faisal 2018

Farahvash
2011

Hernandez-
Da Mota
2010

Manabe
2015

30

56

35

40

66

e IVB 1.25mg
— 3 weeks
pre-op
e Sham -3
weeks pre-op

e |VB 1.25mg
— 5-7 days
pre-op
e NolIVB

VH, TRD

e 1VB1.25mg
— 7 days pre-
op
e NolIVB

VH

e IVB1.25mg
— 1 week
pre-op
e NoIVB

VH, TRD

e IVB1.25mg
Advanced PDR, — 2 days pre-
TRD op

e NolIVB

e IVBO0.16mg

Non-clearing VH, — 1 day pre-

op
ULID) e Sham-1

day pre-op
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e latrogenic
retinal break

e Relaxing
Retinotomy

Operation Time

e Post-op VH

Operation time
Intraoperative
bleeding
Endodiathermy
e latrogenic
retinal break
Retinotomies
Tamponade
e RD
e BCVA

e Post-op VH

Adverse events
Surgical time
e latrogenic
retinal break
Intraoperative
bleeding
IVB adverse
events
Retinotomies
Tamponade
Endodiathermy
e latrogenic
retinal breaks
e Score of
bleeding
e RD
Operation time
Intraoperative
bleeding
e Ocular
Hypertension
e RD
Neovascular
glaucoma
(NVG)
Post-op VH
Retinotomies

e VEGFin
vitreous
Endodiathermy



Modarres
2009

Rizzo 2008

Sohn 2012

Zaman
2013

Table 2 Studies Characteristics
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40

22

20

54

TRD

TRD, TRD with VH,
combined tractional
and
rhegmatogenous
RD
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tractional and
rhegmatogenous
RD

Non-clearing VH,
TRD, pre-macular
subhyaloid
bleeding
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The quality of the studies included has been assessed by using the RoB Cochrane

tool for Systematic Reviews of interventions and it is presented in Figure 1.

Unique ID Study 1D
Ahmadieh 200 Ahmadieh 2009
Ahn 2011 Ahn 2011
Arevale 2019 Arevalo 2019

di Laurc 2010 di Lauro 2010
El-Batarny 200 El-Batarny 2008
Faisal 2018 Faisal 2018
Farahvash 201 Farahvash 2011
Hernandez 201 Hernandez 2010
Manabe 2015 Manabe 2015
Maodares 2002 Modares 2009
Rizzo 2008 Rizzo 2008

Sochn 2012 Sohn 2012

Zaman 2013 Zaman 2013

Experimental Comparator
IVB 1.25mg/0.05 Sham
IVB 1.25mg/0.05 Mo injection
IVB 1.25mg/0.051 Sham
IVB 1.25mg/0.05 Sham
IVB 1.25mg/0.05r Mo injection
IVB 1.25mg/0.05r Mo injection
IVB 1.25mg/0.05r Mo injection
IVB 1.25mg/0.05r Mo injection
VB 0.16mg/0.05r Sham
IVB 2.5mg/0.1mL Mo injection
IVB 1.25mg/0.051 No injection
IVB 1.25mg/0.05r Sham

IVB 1.25mg/0.051 No injection

Outcome

Weight

1

- .. - . - . - .. - ..Handomizationprocess

~ ..... o . -~ .. =u  Deviations from intended interventions
00 - -0000000 - 0w

LY}

SR . B . . . . . . . . . Measurament of the outcome

........ ™ .. ™

= Selection of the reported result

0000000000000

. Low risk

?
Some concerns

. High risk

Figure 1 RoB assessment

A. Analysis per operation time

Eight studies with a total of 540 patients provided data for the comparison of total

operation time. The overall pooled difference between the examined study groups after

synthesizing the outcomes of the included studies revealed decreased total operation
time with IVB [RE MD=-20.22, 95% CI = (-26.25, -14.19), Po=0.004, 12=66% (Figure 2)].

[13]
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Pre-op VB No VB Mean Difference Mean Difference
Stucdly or Subgroup Mean SD_ Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Arevalo 2014 7.3 321 102 836 387 112 14.0% -12.30[21.80,-2.80]
di Lauro 2010 BY 1345 43 84 12 24 164%  -17.00[24.30,-9.70] —
El-Batarny 2008 G61.6 145 19 933 116 18 141% -3.70[41.10,-22.30] —
Faizal 2018 G4.1 10.35 28 805 1022 28 18.4% -16.40[21.79,-11.01] —
Hernandez-Da Maota 2010 62 kil 20 ek 35 20 B.2% -36.00[-56.49 -15.51]
Manabe 20145 49 20 a2 56 27 34 12.3% -F.00[18.42, 4.42] /T
Modarres 2009 G2 a7.3 22 9545 36 18 36% -33.50[62.65, -4.35]
Rizzo 2008 a7 g 11 a3 11 11 152% -26.00[-34.40,-17.60] —
Total (95% CI) 278 262 100.0% -20.22 [-26.25,-14.19] <D
Heterogeneity: Tau®= 43.84; Chi®= 20,61, df= 7 (F = 0.004); F = BE% 50 25 b 255 5’0
Testfor overall effect: £= 6.57 (P = 0.00001) Favours [pre-op WB] Favours [No IVB]

Figure 2 Analysis per operation time

The studies included in this analysis showed significant heterogeneity, thus RE
model was used. In order to explore this heterogeneity, subgroup analysis has been
performed. Studies including patients who received IVB less than 5 days pre-operatively
and studies including patients who received IVB 5-21 days pre-operatively were analyzed
separately. The beneficial effect of pre-operative IVB remained statistically significant in
all comparisons (Figures 3 and 4).

Pre-op VB No VB Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Hermandez-Dia Mata 2010 62 H 20 98 36 20 20.8% -36.00[-96.82 -19.18] e —
Manabe 2015 49 20 3z 56 27 34 3.0% -TO0[18.42, 4,47 — -
Modarres 2009 62 a7.3 22 955 36 18 14.0% -33.50[B2.65 -4.34]
Rizzo 2008 ar 9 11 I | 11 34.5% -26.00[-34.40,-17.60] -
Total (95% CI) 85 83 100.0% -23.20 [-36.74, -9.67] i
Heterogeneity, Tau®=119.74; Chi*=9.81, df= 3 (P= 0.02); F=69% =—1DD —SID y 1DD=
Testfor overall effect: Z=3.36 (P =0.0008) Favours [Pre-op IVB] Favours [No IVE]
Figure 3 Analysis per operation time in studies administering IVB less than 5 days pre-op
Pre-op VB No VB Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Arewalo 2019 1.3 321 102 838 387 112 1.8%  -12.30[-21.80,-2.800 e
di Lauro 2010 67 19.45 48 g4 12 24 261% -17.00[24.30,-9.70] —a—
El-Batarny 2008 B1.6 144 18 833 116 18 220% -31.70[41.10,-22.300 —
Faisal 2018 B4.1 1035 28 805 1022 28 300% -16.40[-21.79-11.01] ——
Total (95% CI) 193 179 100.0% -19.03 [-26.02, -12.04] -‘
Heterogeneity: Tau®= 3478, Chi*= 9.94, df= 3 {P =002, F=70% f } } }
Testfor overall effect; 2= 5.34 (P = 0.00001) -30 -25 v 25 50
: : : Favours [Pre-op VE] Favours [Mo [VE]

Figure 4 Analysis per operation time in studies administering IVB 5-21 days pre-op

Moreover, a meta-regression model including number of surgeons performing the
(p=0.30>0.05),

(p=0.421>0.05), the performance of combined phacovitrectomy vs. vitrectomy alone

operations the performance of delamination during surgery

(p=0.26>0.05) and the mean age of patients (p=0.57>0.05) showed no statistically
significant difference for the aforementioned factors.
(14]
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Thus, it can be assumed that the heterogeneity may be due to the different
experience and skills of surgeons among studies or may have to do with the surgical
equipment, the complexity of cases and the way surgical time was measured. However,
the fact that the same prespecified surgeons performed the operations in each study

separately suggests that our findings are robust.

B. Analysis per iatrogenic intraoperative retinal break

In order to compare the occurrence of iatrogenic intraoperative retinal breaks, data
from 6 studies, including 498 individuals, were synthesized. The pre-operative
administration of IVB was associated with significantly less breaks [FE OR=0.37, 95% CI
= (0.24, 0.58), Pq=0.22, 1°=29% (Figure 5)].

Pre-op WB No VB 0Odds Ratio 0Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CIl
Ahmadieh 2009 2 34 1 33 1.68% 194017, 22.46]
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Total (95% CI) 256 242 100.0%  0.37[0.24, 0.58] <D
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o - R I | | ]
Heterogeneity: Ch|==l TO3,df=8(F=022F=29% IIZI.D1 IZIT1 1IIZI 1IZIIZI'
Testfor overall effect £= 4.20 (P = 0.0001) Favours [Pre-op IVE] Favours [No IVE]

Figure 5 Analysis per iatrogenic intraoperative retinal break

C. Analysis per logMAR BCVA at the last follow-up visit

Regarding the comparison of logMAR BCVA prognosis between groups treated
with pre-operative IVB and patients not receiving pre-operative IVB, data from 6 studies

including 440 subjects were synthesized. A statistically significant better long-term BCVA
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was found in the groups treated with pre-operative IVB [FE MD=-0.13, 95% CI = (-0.22, -
0.04), Pq=0.37, I>=7% (Figure 6)].

Pre-op VB No VB Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight I, Fixed, 95% CI IV, Fixed, 95% CI
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Figure 6 Analysis per logMAR BCVA at the last follow-up visit

In order to examine whether the analysis of different time frames post-operatively
and the inclusion of patients with different baseline logMAR BCVA has introduced any
heterogeneity in this data synthesis, a meta-regression model was developed. Both the
time of last follow-up visit (p=0.55>0.05) and the baseline logMAR BCVA (p=0.26>0.05)
were not found statistically significant. When controlling for combined phacovitrectomy as
a confounder, a sensitivity analysis by excluding the only study (El-Batarny et al.?%) that
reported the performance of combined surgery provided statistically significant results.
(see Appendix)

D. Analysis per presence of post-operative VH

Data from 9 studies examining 654 patients were synthesized in this comparison.
The administration of pre-operative IVB was associated with statistically significantly less
post-operative VHs [RE OR=0.21, 95% CI = (0.11, 0.40), Po=0.03, 1°=53% (Figure 7)].

Pre-op VB No VB Odds Ratio Odds Ratio
Study or Subgroup Events Total Bvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
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Total (95% CI) 33 320 100.0% 0.21[0.11, 0.40] L 2
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Figure 7 Analysis per presence of post-operative VH
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The meta-regression model which analyzed total follow-up time (p=0.26>0.05) and
mean age of patients (p=0.35>0.05) was not found statistically significant.

E. Analysis of the need for second vitrectomy

The need for second vitrectomy between groups was analyzed combining data
from 8 studies including 568 subjects. The administration of pre-operative IVB was found
to be associated with a lower risk of post-operative second vitrectomy of any cause [FE
OR=0.34, 95% CI = (0.19, 0.59), Po=0.82, 1°=0% (Figure 8)].
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Figure 8 Analysis of the need for second vitrectomy

In order to increase the robustness of this comparison, we conducted subgroup
analyses examining separately the need for second vitrectomy by cause. Pre-operative
IVB proved to be of benefit for preventing second vitrectomy due to both RD [FE OR=0.44,
95% CI = (0.20, 0.96), Pg=0.93, 1°>=0%] and VH [FE OR=0.36, 95% CI = (0.16, 0.85),
Po=0.46, 1°>=0%)] (Figures 9 and 10).
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Study or Subgroup Events Total Ewvents Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
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Figure 9 Analysis of the need for second vitrectomy due to RD
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Figure 10 Analysis of the need for second vitrectomy due to VH

Sensitivity analyses

In order to improve the robustness of our findings, for every comparison done
additional sensitivity analyses were performed according to the leave-one-out method. All
of the comparisons proved to be statistically significant and in accordance with our initial
findings (see Appendix for analytic details).

Publication bias

Publication bias was assessed for each comparison separately using funnel plots.
All plots were symmetrical except for operation time. This asymmetry may be the result
of the imbalance in surgeons’ skills and different surgical equipment among studies (see
Appendix for plots).

E. Discussion

Advanced PDR treatment remains a surgical challenge, especially in cases of
TRD. Uncontrolled intraoperative bleeding increases surgical time and may lead to
intraoperative complications such as the development of iatrogenic retinal breaks
because of impaired retina view. Moreover, segmentation and delamination of
fibrovascular membranes represents one of the most challenging vitreoretinal steps with

increased risk or retinal tears or intraoperative bleeding. Intravitreal bevacizumab
(18]
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preoperatively has been used off-label to improve surgical outcomes for these patients.*°
Our results suggest that a single pre-operative dose of IVB is associated with decreased
mean surgical time and reduced number of iatrogenic retinal breaks. Additionally, patients
pre-treated with IVB were shown to have statistically significant better BCVA at their last
follow-up visit and fewer episodes of post-operative VHs. The reduction in post-operative
VHs is probably due to the more efficient release of traction in these patients, since
bevacizumab wears off post-operatively. Also, the need for second vitrectomy for any
cause was statistically significant smaller. These findings are of great value providing
evidence for the use by vitreoretinal surgeons of a very useful tool that may facilitate the
management of these challenging cases, which in their vast majority belong to the
working population. Vision loss in this group of patients can have a series of negative

personal and social consequences.3’

The first documented use of pre-operative IVB in diabetic vitrectomy was by Chen
et al. who administered a single IVB in a 27 year old patient reporting promising results.38
Since then, many studies have been conducted to test the effects of pre-operative IVB in

patients undergoing diabetic vitrectomy.

Regarding the effect of pre-operative IVB on surgical procedure, Yeh et al.
conducted a comparative case-control study where they alternately assigned diabetic
patients requiring vitrectomy either to a single IVB injection 1 week before surgery or no
pre-operative IVB.3° They concluded that IVB reduces intraoperative bleeding and helps
in quicker anatomic success. However, it cannot control recurrent hemorrhage and it may
increase vitreoretinal traction. These findings are in accordance with the study of Oshima
et al., who reported shorter surgical time and less intraoperative bleeding when
comparing IVB prior to microincision vitrectomy (25-g and 23-g) surgery versus
conventional (20-g) vitrectomy.*® The reduction of intra-operative bleeding was also
postulated by an institutional study measuring the number of erythrocytes in the fluid

retrieved from the vitrectomy cassette in people treated with IVB prior to vitrectomy.33

Considering the post-operative outcomes of a single pre-operative IVB, a
retrospective chart review performed by Gupta et al. as part of the Diabetic Retinopathy
In Various Ethnic Groups (DRIVE-UK) study reported that patients treated with IVB prior

[19]
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to vitrectomy had better long-term BCVA and developed statistically significantly less
post-operative VH.#! In a subgroup analysis of the DRIVE-UK study, pre-operative IVB
was found to have a protective effect on the development of diabetic macular edema post-
operatively at 12 months follow-up.#?> Pokroy et al. suggested that pre-operative IVB is
particularly advantageous in young patients regarding BCVA improvement and surgical
time reduction.** The reduction of post-operative VH has been analyzed in many
observational studies as well.** 4% In a retrospective chart review, Lo et al. raised concerns
about the favorable results of pre-operative IVB in post-operative VH.*® Nevertheless, the
two groups analyzed were quite heterogenous regarding age and surgical technique
used. Moreover, Yang et al. suggested that pre-operative IVB resulted in faster vitreous
clear up postoperatively in eyes undergoing diabetic vitrectomy with CsFs tamponade.*’
Regarding the need for repeat PPV, Hu et al. suggested that IVB prior to vitrectomy might
reduce the rate of reoperation in patients with VH alone, but they found a higher rate of
second vitrectomy in IVB patients with combined VH and TRD.*8 Lastly, the beneficial
effect of pre-operative IVB has been reported in East-African patients as well.#°

In order to find the optimal time frame for the administration of IVB, Castillo et al.
conducted an RCT, assigning patients to receive IVB either 5-10 days or 1-3 days before
surgery.® They found that the administration of IVB 5-10 days prior to vitrectomy had
statistically significantly better outcome regarding BCVA. However, there was no
difference between groups in intraoperative complications and surgical time, a result in
agreement with our subgroup analyses.

Regarding the required dose of IVB in order to provide its beneficial effect, Hattori
et al. reported that 0.16mg dose was as effective as 1.25mg in terms of reducing
intraoperative bleeding.>!

The benefits of pre-operative IVB have been also demonstrated at molecular level.
By analyzing neovascular membranes from subjects undergoing diabetic vitrectomy, Han
et al. concluded that patients pre-treated with VB had statistically significant less vascular
endothelial cells, expression of VEGF and hypoxia inducible factor-1a.3* Furthermore, the
reduction of vitreous VEGF levels has been shown by Sohn et al.3!

A Cochrane review by Smith et al. highlighted the beneficial effect of a single pre-

operative IVB injection in reducing early post-operative VH and post-operative RD,
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however the inclusion of a retracted paper might have influenced the results.>? Two
previous meta-analyses support the adjunctive use of pre-operative VB in diabetic
vitrectomy.>® >4 However, according to authors, the small number of studies included
could not provide robust conclusions, there were concerns about possible publication bias
and methodological flaws while the publication of more studies with larger sample size
recently provided additional evidence which is worthwhile reviewing systemically.

The present meta-analysis has several limitations in terms of included data. First
of all, the majority of the studies included analyze small samples (<100 subjects), thus
reducing their statistical power. Moreover, there is some diversity among studies about
the indication for diabetic vitrectomy and the type of PPV used. Furthermore, for this meta-
analysis only three electronic databases were searched to retrieve relevant studies.
However, by including PubMed and Cochrane, hardly any high-quality published study
was overlooked. Different follow-up times in each study were adjusted by conducting
additional meta-regression analyses. Regarding the quality of individual studies included
in the present meta-analysis, there is only a minor disparity. While Arevalo et al.
conducted a study with sufficient sample size, the multi-center nature of their research
induces a diversity in surgical techniques and equipment used.?? The double-masked
RCT of Ahmadieh et al. has a big drop-out rate from the calculated sample size, thus not
establishing significant statistical power.?° The lack of a pre-specified analysis plan of the
data combined with the execution of multiple analyses in the studies of Zaman et al.,
Hernandez-Da Mota et al. and Farahvash et al. makes them suspect for selective report
of the outcome.?® 27 32 |n the study of Di Lauro et al., baseline differences among
treatment groups may influence the results.??® The lack of sham injection, small baseline
differences between groups and no double-masking might affect the results in the study
of Ahn et al.?! The large range of follow-up times combined with lack of masking may
predispose to bias in the study of El-Batarny et al.?* The main sources of bias in the study
of Rizzo et al. is the relatively small sample size and the limited follow-up time.%° Limited
follow-up time was also an issue in the study of Manabe et al.?8 Possible yet unavoidable
lack of masking together with a questionable classification system for fibrovascular
proliferation in PDR are the main issues in the study of Modarres et al.?® Lack of masking
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is also a limitation in the study of Faisal et al.?® Finally, the very small sample size in the
study of Sohn et al. reduces its statistical power.3!

To the best of our knowledge the present study is the most comprehensive meta-
analysis performed assessing pre-operative use of IVB in patients undergoing diabetic
vitrectomy, having included all the recent trials published on this issue. The thorough
sensitivity and subgroup analyses are strengths of our study supporting the robustness
of our results.

In conclusion, based on the current evidence, the adjunctive use of pre-operative
bevacizumab in patients undergoing vitrectomy for PDR is quite beneficial as it improves
the feasibility of the operation by reducing the surgical time and the incidence of iatrogenic
retinal breaks; it also provides patients with better visual prognosis and less post-
operative VHs. Moreover, our results support the protective role of pre-operative VB
against the need for second vitrectomy. Studies comparing different treatment doses and
times for the pre-operative administration of IVB are necessary to further investigate this

issue.
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Appendix — Funnel plots and sensitivity analyses

A. Operation Time

(1]
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Testfor overall effect: Z= 6.26 (P =< 0.00001) Favours [pre-op IVB] Favours [No IVB]
Pre-op VB No VB Mean Difference Mean Difference

Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Arevalo 2019 713321 102 8B W7 112 166%  -1230[21.80,-2.80 —

di Laura 2010 67 1845 48 84 12 24 182% -17.002430,-970] i

El-Batarny 2008 B1E 145 15 933 116 15 167% -31.70[41.10,-22.30) —

Faisal 2018 641 1035 28 BOA 1022 28 215% -16.40[2178,-11.01] —_

Hernandez-Da Mota 2010 B2 N 20 gg 35 20 7.4% -36.00[-596.49,-1551] e

Manabe 2015 43 20 32 56 27 34 144% -700[-18.42,4.42] E———

Modarres 2009 B2 &73 22 954 36 18 43% -33.50[62.85 -4.35)

Rizo 2008 57 a il 83 1" i 00% -26.00[34.40,-17.60]

Total (95% CI) 267 251 100.0% -19.22[-25.87,-12.58] <

Heterageneity: Tau®= 46.01; Chi*= 17.57, df= B (P = 0.007), = 68% P rE—— v )

Test for overall effect Z=5.67 (P < 0.00001)
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B. Intraoperative iatrogenic retinal breaks
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Pre-op VB No VB

Study or Subgroup  Events Total Events Total

Odds Ratio
Weight M-H, Fixed, 95% CI

Odds

Ratio

M-H, Fixed, 95% CI

Ahmadieh 2009 2 35 1 33 00% 1.94[017, 22.46]
Arevalo 2019 35 102 66 112 BB2% 0.36[0.21, 0.63] —-
di Lauro 2010 1 43 4 24 84% 0.11[0.01,1.01]
Faisal 2018 2 28 3 28 11.9% 0.19[0.04,1.01] —
Manabe 2015 5 32 5 34 BE% 1.07 [0.28,4.13] e
Rizzo 2008 0 11 4 11 6.9% 0.07[0.00,1.55] +
Total (95% CI) 221 209 100.0%  0.35[0.22, 0.55] S -
Total events 43 ar
e e o
e . Favours [Pre-op IVB] Favours [Mo IVE]
Pre-op VB No VB 0Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ahmadieh 2009 2 35 1 33 44%  1.94 (017, 22.46]
Arevalo 2019 35 102 66 112 0.0% 0.36[0.21, 0.63]
di Lauro 2010 1 43 4 24 237% 011 001,101 — &
Faisal 2018 2 28 3 28 33T% 0.19[0.04,1.01] — &
Manabe 2015 5 32 5 34 186% 1.07 [0.28,4.13] —_—
Rizzo 2008 0 11 4 11 19.6% 0.07[0.00,1.55] +
Total (95% CI) 154 130 100.0%  0.39[0.18, 0.84] iR
Total events 10 22
!l—_let?;ogenemfl:l CQ| Tg?ﬁz if;;EPD:DgJ 43, F=43% i o A o0
estfor overall effect 2= 2.42 (P =0.02) Favours [Pre-op IVB] Favours [Mo IVE]
Pre-op VB No VB 0Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ahmadieh 2009 2 35 1 33 1.7%  1.94[017, 22.46]
Arevalo 2019 35 102 66 112 T11% 0.36[0.21, 0.63] ——
di Lauro 2010 1 43 4 24 0.0% 0.11[0.01,1.01]
Faisal 2018 2 28 3 28 128% 0.19[0.04,1.01] —
Manabe 2015 5 32 5 34 0% 1.07 [0.28,4.13] e
Rizzo 2008 0 11 4 11 T4% 0.07[0.00,1.55] +
Total (95% CI) 208 218 100.0%  0.40[0.25, 0.63] <@
Total events 44 84
Teetfor averal et 7— 38 (<0000} bor_ 0
e ’ Favours [Pre-op IVB]  Favours [Mo IVE]
Pre-op VB No VB 0Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ahmadieh 2009 2 35 1 33 1.7%  1.94[017, 22.46]
Arevalo 2019 35 102 B 112 739% 0.36 [0.21, 0.63] —-
di Lauro 2010 1 43 4 24 93% 0.11[0.01,1.01]
Faisal 2018 2 28 3 28 0.0% 0.19[0.04,1.01]
Manabe 2015 5 32 5 34 T3% 1.07 [0.28,4.13] e
Rizzo 2008 0 11 4 11 7% 0.07[0.00,1.55] +
Total (95% CI) 228 214 100.0%  0.40[0.25, 0.63] <@
Total events 43 a0
!l—_let?;ogenemfl:l CQ| Tgfﬂa gg:;EPD:Dg.0118); F=37% i o A o0
Batfor overall efisct 7= 3.86 (P = 0. ) Favours [Pre-op IVB]  Favours [Mo IVE]
Pre-op VB No VB 0Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ahmadieh 2009 2 35 1 33 1.6%  1.94 (017, 22.46]
Arevalo 2019 35 102 B 112 B9.7% 0.36[0.21, 0.63] ——
di Lauro 2010 1 43 4 24 88% 0.11[0.01,1.01]
Faisal 2018 2 28 3 28 125% 0.19[0.04,1.01] —
Manabe 2015 5 32 5 34 00% 1.07 [0.28,4.13]
Rizzo 2008 0 11 4 11 7.3% 0.07[0.00,1.55] +
Total (95% CI) 224 208 100.0%  0.32[0.20,0.53] -
Total events 40 a3
Batfor overall efisct 7= 4.58 { ’ ) Favours [Pre-op IVB]  Favours [Mo IVE]
Pre-op VB No VB 0Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ahmadieh 2009 2 35 1 33 1.6%  1.94 (017, 22.46]
Arevalo 2019 35 102 66 112 70.0% 0.36[0.21, 0.63] ——
di Lauro 2010 1 43 4 24 88% 0.11[0.01,1.01]
Faisal 2018 2 28 3 28 126% 0.19[0.04,1.01] —
Manabe 2015 5 32 5 34 B9% 1.07 [0.28,4.13] e
Rizzo 2008 0 11 4 11 0.0% 0.07 [0.00,1.55]
Total (95% CI) 245 231 100.0%  0.39[0.25, 0.62] <
Total events 45 a4
Heterogeneity: Chi*= 586, df=4 {(P=021); F=32% 'D.D1 Df1 T 1DD'

Testfor overall effect Z=3.98 (P = 0.0001}
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C. LogMAR BCVA at last follow up
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D. Post-operative VH

SE{log[OR])
0 »
LR
S
J'.l 1 l"\
) 1 %
¢ 1 %
E
F 1 5
!’J ! l"\
05+ / O
fal ! ~
I %
E 1 'a.l'
."é : D L'n
. ! 5
/ o)
£ 1
1+ / i
.f'r !
; o
F] 1
# 1
h 1
."r !
. i
! 1
16+ /! 0 o i
¢ 1
.frr :
1
/ ! \
.FI 1 ‘,t
i 1 !
2 I.‘r.I [ : [ 1 A I;I::IR
0.005 0.1 1 10 200
(7]

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 20:03:44 EEST - 18.224.33.223



(8]

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 20:03:44 EEST - 18.224.33.223



E. Second Vitrectomy
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