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Abstract

Background: 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 (PDR) associated with significant vitreous haemorrhage and/or tractional
retinal detachment. Despite the advances in surgical equipment, diabetic vitrectomy remains
a challenging operation, requiring advanced microsurgical skills, especially in the presence
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Diabetic Retinopathy Study proved the efficacy
of retinal photocoagulation in the treatment of
established PDR.4

Proliferative diabetic retinopathy is defined by the
presence of neovascularization, either within 1
diameter of the optic disc (NVD) or elsewhere
(NVE) in the retina. Connective tissue forms
around these new vessels and into the vitreous,
causing vitreous traction to be transmitted to
both the new vessels themselves and adjacent ret-
ina. These can induce vitreous haemorrhage
(VH) and tractional retinal detachment (TRD)>
which can be vision-threatening, if not treated
appropriately.5’ Pars plana vitrectomy (PPV)
plays pivotal role in the management of PDR
complications. Non clearing VH, diabetic macu-
lar oedema mainly due to macular traction, mac-
ular involving or macular threatening TRD and
combined tractional-rhegmatogenous RD are the
main indications.8? Surgery aims to remove blood
and vitreous from the vitreous cavity, relieving
retinal traction and allowing laser endophotoco-
agulation. Despite the challenging nature of this
surgery, recent advances in surgical equipment
with the introduction of minimally invasive vit-
rectomy techniques using small gauge instru-
ments, high-speed cutters and the ability to
perform intraoperative laser endophotocoagula-
tion lowered the threshold for surgical treatment,
reduced complications and improved out-
comes.!%11 However, a variety of intra- and post-
operative complications are still described.® These
include iatrogenic retinal breaks, prolonged oper-
ation time, intraoperative bleeding, postoperative
VH, rubeotic glaucoma and RD.!>15 In at least
10% of patients, reoperation is required due to
rhegmatogenous RD, recurrent traction, and
VH.16 All the above can affect the final visual
function and quality of life in these patients.

Bevacizumab is a humanized monoclonal anti-
body against vascular endothelial growth factor
(VEGF). Off-label, bevacizumab 1.25 mg/0.05
mL is used intravitreally to halt the progression of
PDR.!7 Despite its proven efficacy in inhibiting
neovascularization, intravitreal bevacizumab
(IVB) in patients with PDR is thought to induce
fibrovascular contraction, leading to TRD or
aggravating preexisting RD.!7-19 This is mediated
by a reported profibrotic switch following the first
few days after IVB administration, with a signifi-
cant reduction in the neovascular component,
but accompanied by a marked increase in the

contractile elements (smooth muscle actin and
collagen).20

The risk-benefit of preoperative IVB for vitrec-
tomy in severe PDR has been debated.?%2! In a
few observational studies, preoperative IVB has
been reported to reduce surgical time and intra-
operative bleeding, hasten anatomic resolution,
provide better long-term visual acuity, and reduce
the rate of reoperation.22-28 Despite its wide-
spread use, there is lack of a consensus regarding
the effect of preoperative IVB on intraoperative
complications during PPV, and on postoperative
outcomes. Previous systematic reviews have eval-
uated its efficacy.?9-3! However, since then, sev-
eral new trials have been published allowing
improved meta-analysis of results, particularly for
IVB the commonest anti VEGF agent used for
this indication globally. The present study
attempts to evaluate the use of preoperative IVB
in patients undergoing vitrectomy for severe
PDR, in terms of intraoperative and postopera-
tive complications, by reviewing all the current
literature.

Methods

Evidence acquisition

This 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 guide-
lines.32:33 The review protocol was submitted and
published on Prospero (Registration number:
CRD42021219280).

Eligibility criteria

Inclusion criteria. Studies included in the quanti-
tative analysis were compliant with the following
criteria:

e Publication date was between 1/1/2006 and
31/10/2020

e They were designed as randomized control
trials (RCT)

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

e At least one group in each RCT was rand-
omized to receive IVB no more than 1
month before surgery. Control group was
randomized to sham injection or no
treatment.
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Exclusion criteria. The following exclusion crite-
ria were applied to our study:

e Studies without quantitative reporting of
outcomes

Reports not published in English
Conference abstracts

Pilot trials

Retracted papers

The use of other anti VEGF agents

Search method

A literature search was conducted using the
PubMed, Cochrane and ClinicalTrials.gov data-
bases in order to identify all related studies.
Furthermore, for studies retrieved, a manual
search of their references was performed to find
possible relevant reports. 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 two independent authors (P.D.,
N.D.). In case of disagreement, a third author
(P.V.) was consulted to reach consensus. For
titles and abstracts of possibly eligible studies, full
texts were screened by two independent review
authors (P.D., N.D.).

Quality assessment

Risk of Bias (RoB) Cochrane Tool for Systematic
Reviews of Interventions was used to evaluate the
retrieved RCTs.3* RoB assesses several domains
of bias, with respect to trial design, conduct and
reporting, into low risk, high risk or unclear risk
of bias.

Data extraction

Relevant data were extracted into an electronic
database. If data were missing, the corresponding
authors for published articles were contacted
directly to request the data. The following data
were retrieved from the included studies: author’s
name, number of subjects enrolled, indication for
vitrectomy, intervention groups and outcomes
measured. Two independent authors (P.D.,
N.D.) carried out RoB assessment and data
extraction. In case of disagreement, a third author
(P.V.) acted as an arbitrator.

Outcome measures

Primary outcome measures were operation time
and iatrogenic intraoperative retinal break occur-
rence. Secondary outcomes were logMAR best
corrected visual acuity (BCVA) on last follow-up
visit, occurrence of postoperative vitreous cavity
haemorrhage (POVCH) at any time post-opera-
tively and the need for second vitrectomy regard-
less of cause.

Statistical analysis

Review Manager (Review Manager (RevMan)
[Computer programme]. Version 5.4, The Cochrane
Collaboration, 2020) was used for all statistical
analyses. For continuous data, mean differences
(MDs) and 95% confidence intervals (95% CIs)
were calculated for each time frame. For binary
outcomes, odds ratios (ORs) and 95% CIs were
used. Fixed effects (FE) or random effects (RE)
were employed for data synthesis. Each study’s
weight was determined as the inverse variance of
individual effects. Heterogeneity among studies
was tested with both the Q-statistic and I?35 and
assumed if P5<<0.1 or I2>50%. In case of het-
erogeneity, results were subject to the RE model
and heterogeneity was further explored with
meta-regression, sensitivity analyses and sub-
group analyses. Otherwise, a FE model was
applied. Publication bias was assessed with forest
plots. In all comparisons, sensitivity analyses were
performed with the method of ‘leave-one-out’.

Results

Study selection

The study selection flow chart is presented in Table 1.
The last literature search was performed on
November 1, 2020. Of the 154 potentially relevant
studies retrieved from electronic search and related
references, 20 were ruled out for duplicity. The
remaining 134 records were scanned for eligibility.
Finally, 16 met all the predefined inclusion crite-
ria.22:36-50 Of these, 3 studies were excluded from
the analysis because results could not be pooled in
any of the pre-specified comparisons?24950 leaving
13 studies for inclusion in the meta-analysis.

Studies description and quality assessment
Five studies compared preoperative IVB versus
sham injection,36-38:39:4447 and 8 studies compared
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Table 1. Retrieved studies selection flow-chart.
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RCT, randomized control trials.

preoperative IVB versus no treatment.37:40-43,45,46,48
All but one of the studies included patients suffer-
ing not only from non-clearing VH but also from
TRD, the exception being the study of Faisal
et al. with patients suffering exclusively from
VH.# In another study, there were two different
time frames for preoperative IVB administra-
tion.3® These two groups were combined in the
present study in order to avoid double counting
bias.5! Moreover, in two other studies IVB con-
centration used was different than the standard
1.25/0.05 mL.**%5 Details on number of cases,
indication for vitrectomy, intervention groups
and measured outcomes are presented in Table 2.

Studies quality with the RoB Cochrane tool for
Systematic Reviews of interventions is presented
in Figure 1.

Operation time. Eight studies with a total of 540
patients provided data for the comparison of total
operation time. The overall pooled difference
among groups after outcome synthesis revealed

decreased total operation time with IVB (RE
MD =-20.22 minutes, 95% CI=(-26.25, -14.19),
P, =0.004, I?= 66% (Figure 2)).

Included studies showed significant heterogene-
ity, requiring RE model analysis. Subgroup analy-
sis was used for heterogeneity exploration. Studies
including patients who received IVB less than 5
days preoperatively and 5 to 21 days preopera-
tively were analysed separately. Five days was
used as a limit because of VH resorption and sig-
nificant regression of neovascularization being
reported the first few days after IVB administra-
tion.30-40:46 Benefits of preoperative IVB remained
statistically significant in all comparisons (Figures
3 and 4), although the studies administering IVB
more than 5 days preoperatively were found to
reduce operation time slightly more. More spe-
cifically, in the less than 5 days subgroup, IVB
reduced operation time by 17.90 minutes (RE
MD = -17.90 minutes, 95% CI = (-30.14, -5.67),
P, =0.06,1>=60% (Figure 3)), while in the 5-21
days subgroup IVB reduced operation time by
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Table 2. Included studies characteristics

STUDY CASES INDICATION FOR INTERVENTION GROUPS OUTCOMES MEASURED
VITRECTOMY
Ahmadieh 2009 68 Non-clearing VH, TRD, e |VB 1.25mg - 1 week pre-op e Post-op VH
active or progressive PDR ¢ Sham - 1 week pre-op e BCVA
e Adverse events
Ahn 2011 107 Non-clearing VH, TRD, e |VB1.25mg - 1-14 days pre-op ¢ Post-op VH
vitreoretinal adhesions e |VB 1.25 mg - intra-op e BCVA
e NolIVB e Initial time of vitreous
clearing
Arevalo 2019 214 TRD with or without RRD, e [VB 1.25 mg - 3-5 days pre-op e Intraoperative bleeding
with or without VH e Sham - 3-5 days pre-op e latrogenic retinal break
e Post-op VH
e BCVA improvement
e Central Retinal Thickness
¢ Retinal Redetachment
e Adverse events
Di Lauro 2010 72 VH, TRD e |VB 1.25 mg - 1 week pre-op e Intraoperative bleeding
e |VB 1.25 mg - 3 weeks pre-op e Endodiathermy
e Sham - 3 weeks pre-op e latrogenic retinal break
¢ Relaxing Retinotomy
e Operation Time
e Post-op VH
El-Batarny 2008 30 VH, TRD e |VB 1.25 mg - 5-7 days pre-op e Operation time
e NolIVB e Intraoperative bleeding
e Endodiathermy
e latrogenic retinal break
e Retinotomies
e Tamponade
e RD
e BCVA
e Post-op VH
e Adverse events
Faisal 2018 56 VH e |VB 1.25 mg - 7 days pre-op e Surgical time
e No VB e latrogenic retinal break
e Intraoperative bleeding
Farahvash 2011 35 VH, TRD e IVB1.25mg - 1 week pre-op IVB adverse events

Hernandez-Da 40
Mota 2010

Advanced PDR, TRD

e NolVB

e [VB 1.25 mg - 2 days pre-op
e NoIVB

Retinotomies
Tamponade
Endodiathermy
latrogenic retinal breaks
Score of bleeding

RD

Opeartion time
Intraoperative bleeding
Ocular Hypertension
RD

Neovascular glaucoma
(NVG)

Post-op VH

e Retinotomies

(Continued)
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Table 2. (Continued)

STUDY CASES INDICATION FOR INTERVENTION GROUPS OUTCOMES MEASURED

VITRECTOMY

Manabe 2015

Modarres 2009

Rizzo 2008

Sohn 2012

Zaman 2013

66 Non-clearing VH, TRD o

40 TRD o
e NolVB

22 TRD, TRD with VH, o
combined tractional and .
rhegmatogenous RD

No IVB

20 TRD, combined tractional .
and rhegmatogenous RD o

54 Non-clearing VH, TRD, .
pre-macular subhyaloid o
bleeding

No IVB

IVB 0.16 mg - 1 day pre-op
e Sham -1 day pre-op

IVB 2.5 mg - 3-5 days pre-op

IVB 1.25 mg - 5-7 days pre-op

IVB 1.25 mg - 3-7 days pre-op
Sham - 3-7 days pre-op

IVB 1.25 mg - 1 week

VEGF in vitreous
Endodiathermy
latrogenic retinal breaks
Endotamponade
Operational time
Post-op VH
Elevation of IOP
NVG

BCVA

Second Vitrectomy
Adverse events

BCVA
Endodiathermy
Endotamponade
Operation time
Post-op VH

RD

Second Vitrectomy

Operation time
Intraoperative bleeding
Endodiathermy
Intraoperative retinal
breaks

e Post-op anatomic
attachment

Vitreous VEGF
Vitreous CTGF
Intraoperative bleeding
Post-op BCVA
Endotamponade

BCVA

Post-op VH
Rubeosis iridis
Hyphaema

BCVA, best corrected visual acuity; CTGF, connective tissue growth factor; 0P, intraocular pressure; IVB, intravitreal bevacizumab; PDR,
proliferative diabetic retinopathy; RRD, rhegmatogenous retinal detachment; TRD, tractional retinal detachment; VEGF, vascular endothelial growth
factor; VH, vitreous haemorrhage.

22.09 minutes (RE MD =-22.09 minutes, 95%
CI=(-28.96, -15.22), P45=0.02, I>=71%
(Figure 4)). The overlap of the confidence inter-
vals suggests that this difference was not statisti-
cally different (Figure 5).

Meta-regression models exploring the number of
surgeons performing the operations (p = 0.30),
the performance of delamination during surgery
(p=0.42), the performance of combined phaco-
vitrectomy versus vitrectomy alone (p=0.26),

and the mean age of patients (p =0.57) showed
no statistically significant differences for these
factors.

Thus, it can be assumed that heterogeneity is due
to the different surgeons’ experience and skills
among studies, surgical equipment, case com-
plexity, and surgical time measuring method.
However, operations being performed by the
same pre-specified surgeons in each study sepa-
rately adds to result validation, by decreasing
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Unique ID Study ID
Ahmadich 200 Ahmadieh 2009
Ahn 2011 Ahn 2011
Arevalo 2019 Arevalo 2019

di Lauro 2010 di Lauro 2010
El-Batarny 20C El-Batarny 2008
Faisal 2018 Faisal 2018
Farahvash 201 Farahvash 2011
Hernandez 201 Hernandez 2010

Manabe 2015 Manabe 2015

Zaman 2013 Zaman 2013

Experimental Comparator
V8 1.25mg/0.05 Sham
IVB 1.25mg/0.05 No injection
V8 1.25mg/0.051 Sham
V8 1.25mg/0.05 Sham
IV8 1.25mg/0.051 No injection
IVB 1.25mg/0.05¢ No injection
IV8 1.25mg/0.051 No injection
IV8 1.25mg/0.051 No injection

IVB 0.16mg/0.05r Sham

Modares 2009 Modares 2009 V8 2.5mg/0.1mL No injection
Rizzo 2008 Rizzo 2008 IVB 1.25mg/0.051 No injection
Sohn 2012 Sohn 2012 V8 1.25mg/0.05! Sham

IVB 1.25mg/0.051 No injection

Outcome

Weight
‘ Low risk

Some concerns

?
‘ Migh risk

- ‘ -~ . . . . . . . . ‘ Measurement of the outcome

~ W . . . . . -~ . -~ . . v  Deviations from intended interventions
. . . ' . . . . ~ . . ~ v Selection of the reported result

-
-~ .. -~ . -~ . -~ .. -~ ..Rmdomuauonpla:cr.
00--0000000 - 0w

0000000000 @O

Figure 1. Risk of Bias assessment of included studies.

Pre-op IVB No IVB Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand: 95% CI IV, Rand! 95% CI
Arevalo 2019 71.3 321 102 836 387 112 140% -12.30[21.80,-2.80]
di Lauro 2010 67 1945 48 84 12 24 164% -17.00[24.30,-9.70] —
El-Batarny 2008 616 145 15 933 16 15 141% -31.70[41.10,-22.30] —
Faisal 2018 641 1035 28 805 1022 28 184% -16.40[21.79,-11.01] —
Hemandez-Da Mota 2010 62 31 20 93 35 20 6.2% -36.00[56.49,-15.51]
Manahe 2015 49 20 32 56 27 34 12.2% -7.00[18.42, 4.42] T
Modarres 2009 62 573 22 955 36 18  36% -33.50[62.65,-4.35]
Rizzo 2008 57 3 1 33 11 11 15.2% -26.00[-34.40,-17.60] —
Total (95% CI) 278 262 100.0% -20.22[-26.25,-14.19] R
Heterogeneity: Tau®= 43.94, Chi*= 2061, df=7 (P = 0.004), F= 66% t t

Test for overall effect: Z= 6.57 (P < 0.00001)

-50 -25 0 2 50

5
Favours [pre-op IVB] Favours [No IVB]

Figure 2. Overall estimate of preoperative VB effect on operation time.

heterogeneity in each study’s results and increas-
ing its internal validity.

latrogenic intraoperative retinal break. In order to
compare the occurrence of iatrogenic intraopera-
tive retinal breaks, data from 6 studies, including
498 individuals, were synthesized. Preoperative
administration of IVB was associated with signifi-
cantly less breaks (FE OR = 0.37,95% CI = (0.24,
0.58), P =0.22, I? = 29% (Figure 6)).

BCVA at the last follow-up visit. For comparing log-
MAR BCVA prognosis among groups receiving

preoperative IVB or not, data from 6 studies
including 440 subjects were synthesized. A statisti-
cally, significantly better long-term BCVA was
found in the groups treated with preoperative IVB
(FE MD=-0.13 logMAR, 95% CI=(-0.22,
-0.04), P, =0.37, I = 7% (Figure 7)).

In order to examine whether the analysis of differ-
ent time frames postoperatively and the inclusion
of patients with different baseline logMAR BCVA
introduced any heterogeneity, a meta-regression
model was applied. Neither the time of last follow-
up visit (p=0.55) nor baseline logMAR BCVA
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Pre-op VB No IVB Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Arevalo 2019 71.3 321 102 836 387 112 354% -12.30[-21.80,-2.80] —a—
Hernandez-Da Mota 2010 62 AN 20 98 36 20 195% -36.00[-56.82,-15.18] —
Manabe 2015 43 20 32 56 27 34 324% -7.00[-18.42, 4.42] —-
Modarres 2009 62 57.3 22 955 36 18 127% -33.50[-62.65,-4.35] e E—
Total (95% Cl) 176 184 100.0% -17.90[-30.14, -5.67] -
Heterogeneity: Tau®= 86.49; Chi*= 7.57, df= 3 (P = 0.06); F= 60% {

Test for overall effect: Z= 2.87 (P = 0.004)

100

-50
Favours [Pre-op IVB] Favours [No IVB]

0 50 100

Figure 3. Overall estimate of the effect of IVB administered less than 5 days preoperatively on operation time.

Pre-op IVB No IVB Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Random, 95% CI
di Lauro 2010 67 19.45 43 84 12 24 256% -17.00[-24.30,-9.70] —
El-Batarny 2008 61.6 145 15 933 116 15 21.5% -31.70[-41.10,-22.30] —
Faisal 2018 64.1 10.35 28 805 1022 28 295% -16.40[-21.79,-11.01] ——
Rizzo 2008 57 ] 11 83 11 11 23.4% -26.00[-34.40,-17.60] —
Total (95% CI) 102 78 100.0% -22.09 [-28.96,-15.22] -

Fras 2 . 2= - - SR = + } } }
Heterogeneity: Tau®= 3415, Chi*=10.21, df=3{P=0.02); F=71% 20 35 o 75 50

Testfor overall effect: Z= 6.30 (P < 0.00001)

Favours [Pre-op IVB]

Favours [No IVB]

Figure 4. Overall estimate of the effect of IVB administered 5-21 days preoperatively on operation time.

-35,00 -30,00 -25,00 -20,00 -15,00 -10,00 -5.00
1 . |
] ‘ |
1 1
I I
1 I
Lessthan 5 days' } X d !
1 ; 1
1 . I
1 i [
1 : [
1 J 1
1 i |
1 . |
1 5 1
g : | | |
° Combined-]
[ . | : | !
1 . |
1 : |
1 1
1 |
1 1
1 |
1 1
1 1
| | I
5-21 days
1 | 1
1 1
1 1
1 1
1 I
1 . 1
1 1
T T ¥ T T T L
-35,00 -30,00 -25,00 -20,00 -15,00 -10,00 -5,00

Mean Difference (minutes)

1 95% Cl Lower and Upper Limit
©O Random Effects Mean Difference

Figure 5. Comparison of confidence intervals regarding operation time among primary analysis and subgroup

analyses.
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Pre-op IVB No IVB Odds 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 1.5% 1.94[0.17, 22.46]
Arevalo 2019 35 102 66 112 65.2% 0.36 [0.21, 0.63] ——
di Lauro 2010 1 48 4 24 8.2% 0.11[0.01,1.01]
Faisal 2018 2 28 8 28 11.7% 0.19[0.04,1.01]
Manabe 2015 5 32 5 34 6.5% 1.07[0.28,4.13] I co—
Rizo 2008 0 11 4 11 6.8% 0.07 [0.00,1.55] 4
Total (95% CI) 256 242 100.0%  0.37 [0.24, 0.58] <
Total events 45 as
Heterogeneity: Chi*= 7.03, df= 5 (P = 0.22); F= 20% :U 0 011 150 100:

Testfor overall effect: Z= 4.30 (P =< 0.0001)

Favours [Pre-op IVB] Favours [No IVB]

Figure 6. Overall estimate of preoperative IVB effect on iatrogenic intraoperative retinal breaks occurrence.

Pre-op IVB No IVB Mean Difference Mean Difference

Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
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Figure 7. Overall estimate of preoperative

Favours [Pre-op IVB] Favours [No IVB]

IVB effect on best-corrected visual acuity at the last follow-up visit
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Arevalo 2019 06 048 102 07 031 112 66.8% -010[0.21,001] -
di Lauro 2010 084 1.09 48 1.2 1.4 24 2.0% -0.36[1.00,0.28]
El-Batarny 2008 0.75 0.68 15 081 067 15 0.0% -0.16[-0.64,6032]
Manahe 2015 046 0.54 32 043 048 34 131% 0.03[0.22, 028] s
Modarres 2009 11 04 22 1.4 03 18 17.0% -0.30[-0.52,-0.08] —
Sohn 2012 1.04 082 9 1.49 083 9 1.2% -0.45[-1.26,0.36] 4
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Test for overall effect: Z= 2.77 (P = 0.006)
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Figure 8. Sensitivity analysis of the effect of preoperative IVB on best corrected visual acuity for patients
undergoing vitrectomy alone.

(p = 0.26) were statistically significant. When con-
trolling for combined phacovitrectomy as a con-
founder, a sensitivity analysis by excluding the
only study (El-Batarny)#° that reported the perfor-
mance of combined surgery showed very similar
results(FE MD =-0.13, 95% CI= (-0.22, -0.04),
Py, =0.25, I=25% (Figure 8)).

POVCH. Data from 9 studies examining 654
patients were synthesized for this comparison.
Preoperative IVB administration was associated

with statistically significantly less POVCH (RE
OR=0.21, 95% CI=(0.11, 0.40), Py=0.03,
12 =53% (Figure 9)).

Meta-regression models analysing total follow-up
time (p=0.26) and patients’ mean age (p = 0.35)
were not statistically significant. The fact that
follow-up time did not affect the presence of
POVCH, suggested that preoperative IVB
reduced the incidence of both early and late
POVCH.
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Figure 9. Overall estimate of preoperative |IVB effect on postoperative vitreous cavity haemorrhage.
Pre-op IVB No IVB 0Odds Ratio 0Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ahmadieh 2009 9 35 26 33 34.0% 0.09[0.03, 0.29] —a—
Ahn 2011 13 36 18 34 38.0% 0.50[0.19,1.31] —a
Arevalo 2019 29 102 48 112 0.0% 0.53[0.30, 0.94]
di Lauro 2010 3 48 6 24 00% 0.20[0.05, 0.89]
El-Batarny 2008 0 15 4 15 0.0% 0.08[0.00, 1.69]
Hernandez-Da Mota 2010 4 20 8 20 28.0% 0.38[0.09, 1.54] ——
Manabe 2015 1 32 8 34 00% 0.10[0.01, 0.89]
Modarres 2009 0 22 718 0.0% 0.03 [0.00, 0.65]
Zaman 2013 3 24 20 30 0.0% 0.07 [0.02, 0.30]
Total (95% CI) 91 87 100.0% 0.26 [0.09, 0.77] et
Total events 26 52
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Figure 10. Sensitivity analysis of the effect of preoperative IVB on postoperative vitreous cavity haemorrhage
for patients undergoing vitrectomy without silicone oil tamponade.

In order to examine for the confounding effect of
silicone oil tamponade on the occurrence of
POVCH in patients pretreated with IVB, a sensi-
tivity analysis was performed by excluding the
studies of Arevalo et al., Di Lauro et al., El
Batarny et al., Manabe et al., Modarres et al., and
Zaman et al. all of which included patients treated
with silicone oil. This analysis provided similar
results (RE OR=0.26, 95% CI=(0.09, 0.77),
P, =0.07,I2=62% (Figure 10)).

Requirement for revision vitrectomy. The need for
revision vitrectomy was analysed by combining
data from 8 studies including 589 subjects. Preop-
erative IVB was associated with a lower risk of revi-
sion vitrectomy for any cause (FE OR=0.32,95%
CI=(0.18,0.57), P, = 0.88,1*= 0% (Figure 11)).

In order to increase validity, subgroup analyses
examined separately the need for revision vitrec-
tomy by cause. Preoperative IVB was beneficial in

preventing revision vitrectomy due to both RD
(FEOR =0.41,95% CI=(0.19,0.87), P4 = 0.94,
I2=0%) and POVCH (FE OR=0.36, 95%
CI=(0.16, 0.85), P, =0.46, I>=0%) (Figures 12
and 13).

Regarding the effect of preoperative administra-
tion of intravitreal IVB on recurrent retinal trac-
tion, data from 4 studies including 272 patients
were combined. Patients who received IVB pre-
operatively benefitted from statistically significant
less chances to develop recurrent retinal traction
postoperatively (FE OR=0.42, 95% CI=(0.18,
0.98), PQ =10.88, 12 = 0% (Figure 14)).

Sensitivity analyses

For every comparison, additional sensitivity analy-
ses were performed according to the leave-one-out
method. All of the comparisons were in accord-
ance with our initial findings (Figures 15-19).
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Figure 11. Overall estimate of preoperative IVB effect on requirement for revision vitrectomy.

Pre-op IVB No IVB Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Arevalo 2019 6 102 14 112 555% 0.44[0.16,1.19] ——
El-Batarny 2008 1 15 2 15 8.2% 0.46 [0.04,5.75]
Farahvash 2011 1 18 1 17 4.3% 0.94[0.05, 16.35]
Hernandez-Da Mota 2010 1 20 4 20 16.8% 0.21[0.02,2.08]
Modarres 2009 1 22 1 18 46% 0.81([0.05 13.92]
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Figure 12. Overall estimate of preoperative IVB effect on requirement for revision vitrectomy due to retinal detachment.

Pre-op IVB No IVB Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ahn 2011 3 36 3 34 146% 0.94[0.18, 5.01] S
Arevalo 2019 3 102 14 112 B7.0% 0.21 [0.06, 0.76] ——
di Lauro 2010 1 48 2 24 135% 0.23[0.02,2.72]
Manahe 2015 1 32 1 34 49% 1.06[0.06,17.77]
Total (95% CI) 218 204 100.0%  0.36 [0.16, 0.85] e
Total events 8 20
Heterogeneity: Chi*= 2.60, df= 3 (P = 0.46); F= 0% 50 0 051 150 1005
Test for overall effect: Z= 2.34 (P=0.02) " Favours [Pre-op IVB] Favours [No IVB]

Figure 13. Overall estimate of preoperative IVB effect on requirement for revision vitrectomy due to
postoperative vitreous cavity haemorrhage.

Pre-op IVB No IVB Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Arevalo 2019 6 102 14 112 705%  0.44[0.16,1.19] —l—
El-Batarny 2008 1 12 2 10 11.2% 0.36 [0.03, 4.74]
Farahvash 2011 1 7 1 7 48% 1.00([0.05,19.96]
Rizzo 2008 0 1 2 11 13.4% 0.17[0.01,3.88]) ¢
Total (95% CI) 132 140 100.0% 0.42[0.18, 0.98] ’
Total events 8 19
Heterogeneity: Chi*= 0.68, df=3 (P = 0.88); F=0% 50 0 051 150 1005
Test for overall effect: Z=2.02 (P=0.04) : Favours' [Pre-op IVB] Favours [No IVB]

Figure 14. Overall estimate of preoperative IVB effect on recurrent retinal traction.
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Regarding the mean operation time, evidence
from 8 studies was pooled. Except for the study of

Figure 15. Sensitivity analyses of preoperative IVB effect on operation time
according to the leave-one-out method.
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Figure 16. Sensitivity analyses of preoperative IVB effect on iatrogenic intraoperative retinal breaks
occurrence according to the leave-one-out method.
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El-Batarny 2008 0.75 068 16 091 067 16 34% -0.16[-0.64,032) —
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Heterogeneity: Chi*= 4.76, df= 4 (P = 0.31); I*= 16% 1 0 5 5 055 ‘i

Testfor overall effect: Z= 2.74 (P = 0.006)

Favours [Pre-op IVB] Favours [No IVB]

Figure 17. Sensitivity analyses of preoperative IVB effect on best-corrected visual acuity at the last follow-up

visit.
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Figure 18. Sensitivity analyses of preoperative IVB effect on postoperative vitreous cavity haemorrhage.
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Figure 19. Sensitivity analyses of preoperative IVB
effect on requirement for revision vitrectomy.

Manabe et al., which reported a statistically insig-
nificant reduction in surgical time from preopera-
tive IVB, all other studies showed a beneficial
effect of IVB. Our analysis provides an overall
estimate of the magnitude of preoperative IVB in
reducing surgical time. This finding may be the
result of the regression of neovascularization,
reducing intraoperative bleeding, allowing
improved visualization of the surgical field and
easier surgical manipulations. These results are in
accordance with the findings of previous observa-
tional studies.’* Aiming 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 signifi-
cantly better outcome regarding BCVA. However,
there was no difference between groups in intra-
operative complications and surgical time, a result
compatible with our subgroup analyses.

Concerning the effect of preoperative IVB on the
occurrence of iatrogenic intraoperative retinal
breaks, data from 6 RCTs were included in this
review. The present analysis suggests that preop-
erative IVB reduces the occurrence of retinal
breaks intraoperatively. Again, this may be related
with better retina view intraoperatively, allowing
for easier segmentation and delamination of
fibrovascular membranes, and thus reducing the
risk of intraoperative complications. This finding
is corroborated by the results of an observational
study reporting less intraoperative bleeding in
patients receiving preoperative IVB.27

This review suggests that preoperative IVB pro-
vides better BCVA in the long term. However,
this comparison may be subject to substantial
heterogeneity. Diverse factors including lens
opacities, macular edema, retinal comorbidities
and optic nerve status may all affect visual acuity,
as well as the duration of the follow-up. However,
when controlling for baseline visual acuity, the
performance of combined phacovitrectomy ver-
sus vitrectomy alone and the time of the last fol-
low-up visit, no statistically significant correlation
was found. Better visual outcomes in patients
receiving preoperative IVB were also reported in
a subgroup analysis of the DRIVE-UK study.
The authors were also able to show that preop-
erative IVB had a protective effect on the devel-
opment of diabetic macular edema at 12 months
postoperatively.23-56
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Pre-op IVB No IVB Mean Difference Mean Difference
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Figure 20. Sensitivity analysis of the effect of preoperative IVB 1.25 mg/0.05 mL on operation time.

Pre-op IVB No IVB Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
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Total events 40 83
Heterogeneity: Chi*= 4.46, df= 4 (P = 0.35); F=10% :U 0 011 150 1005

Testfor overall effect: Z= 4.58 (P =< 0.00001)
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Figure 21. Sensitivity analysis of the effect of preoperative IVB 1.25 mg/0.05 mL on iatrogenic intraoperative

retinal breaks.

Pre-op IVB No IVB Mean Difference Mean Difference

Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Arevalo 2019 06 048 102 07 031 112 91.0% -010[0.21,001]
di Lauro 2010 0.84 1.09 43 1.2 14 24 27% -0.36[-1.00,028]
El-Batarny 2008 0.75 0.68 15 091 067 15 47% -0.16[-064, 032 B
Manabe 2015 0.46 0.54 32 043 048 34 00% 003022028
Modarres 2009 11 04 22 14 03 18  0.0% -0.30[-052,-0.08]
Sohn 2012 1.04 082 9 149 0893 9 1.7% -0.45[1.26,0.36) ¢
Total (95% CI) 174 160 100.0% -0.12[-0.22,-0.01] 8

— _ _ — , ) y ,
Heterogeneity: Chi*=1.33,df=3{P=0.72); F=0% R 5 ) 05 7

Testfor overall effect: Z=2.17 (P = 0.03)
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Figure 22. Sensitivity analysis of the effect of preoperative IVB 1.25 mg/0.05 mL on best-corrected visual

acuity at the last follow-up visit.

Nine studies were used to assess the effect of pre-
operative IVB on postoperative VH. Preoperative
IVB was proven to be effective in reducing the
incidence of postoperative VH. The use of sili-
cone oil tamponade in the studies of Arevalo
et al., Di Lauro et al., El Batarny et al., Manabe
et al., Modarres et al., and Zaman et al., may have
inf the results, by masking the effect of recurrent
VH.57 However, a sensitivity analysis, with these
studies excluded showed the same effect. The

protective effect of preoperative IVB on recurrent
VH has been recognized in the literature.24:25,28:58,59
In a previous Cochrane review, it was reported
that preoperative IVB was effective in reducing
early VH but not late.?° However, our results sug-
gest that IVB may protect from recurrent VH
regardless of time. The perhaps paradoxical
reduction in late recurrent VH we report may be
due to more effective traction release during
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Pre-op VB No IVB Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
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Figure 23. Sensitivity analysis of the effect of preoperative VB 1.25 mg/0.05 mL on postoperative vitreous

cavity haemorrhage.

Pre-op IVB No IVB Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
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El-Batarny 2008 1 15 2 15 4.8% 0.46[0.04,5.75]
Farahvash 2011 1 18 1 17 25% 0.94[0.05 16.35)
Hernandez-Da Mota 2010 1 20 4 20 9.8% 0.21[0.02,2.08]
Manahe 2015 1 32 7 34 0.0% 0.12[0.01,1.08]
Modarres 2009 1 22 1 18 0.0% 0.81[0.0513.92)
Rizo 2008 0 11 2 11 6.2% 0.17[0.01,3.88) ¢
Total (95% CI) 250 233 100.0% 0.34[0.19, 0.63] ’
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Figure 24. Sensitivity analysis of the effect of preoperative VB 1.25 mg/0.05 mL on requirement for revision

vitrectomy.
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Figure 25. Funnel plot assessing publication bias in operation time

assessment.

surgery, reducing the occurrence of late tractional
related haemorrhages.%0

Finally, eight studies commented on the effect of
preoperative IVB on the need for revision vitrec-
tomy. All the analyses performed demonstrated the
beneficial effect of IVB in reducing reoperation rates,
regardless the cause and including tractional compli-
cations corroborating our hypothesis regarding late.

Concerning the dose of IVB, Hattori et al. reported
that 0.16 mg dose was as effective as 1.25 mg in
terms of reducing intraoperative bleeding.®! In
another RCT by Castillo-Velazquez et al., which
assessed three different doses, no statistically sig-
nificant difference was found in terms of final
BCVA and postoperative complications.%?
However, they suggested that patients receiving
the minimum dose for efficacy (0.625 mg) had a
lower incidence of TRD compared with the other
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two groups (1.25 mg and 2.5 mg). Our sensitivity
analyses, including doses of 0.16 mg, 1.25 mg and
2.5 mg, also suggest that the beneficial effect of
preoperative IVB is independent of dose. However,
concerning the findings of Castillo-Velazquez
et al., doses of IVB should be kept to a minimum
efficient concentration in order to prevent TRD.

Three other systematic reviews have been published
on this topic including a Cochrane review which
primarily assessed the effect on POVCH.29-3!
Nevertheless, the publication of two new stud-
ies,3%41 one of which is the largest in this subject, a
retracted paper in the previous meta-analysis
(Elwan_MM, Ghanem_AA, Abousamra_WA.
Outcome of a single intravitreal bevacizumab injec-
tion on the visual acuity and course of pars plana
vitrectomy in proliferative diabetic retinopathy.
Current Eye Research 2013 Sep 27) and the neces-
sity to investigate other post- and intraoperative out-
comes warranted an up to date and more
comprehensive review restricted to the most com-
monly used agent, Bevacizumab alone.

This review presents some key strengths. The
sensitivity and subgroup analyses, meta-regres-
sion models and the risk of bias assessment of the
included studies, corroborate the internal validity
of the results. Moreover, the inclusion of studies
concerning different surgeons, with variable sur-
gical experience and equipment and involving
patients from different countries raises the exter-
nal validity and applicability of the results.

We accept, however, that the present meta-analy-
sis has several limitations. First, the majority of
included studies are small (<100 subjects), thus
reducing their statistical significance. Moreover,
there is some diversity among studies about the
indication for diabetic vitrectomy. Third, only
three electronic databases were searched to retrieve
relevant studies, which may mean other relevant
studies were missed. The studies had variable fol-
low-up but to adjust for this additional meta-
regression analyses were carried out. Disparity in
the quality of individual studies was relatively
minor. The study by Arevalo et al. had an adequate
sample size but was multicentric, which implies
potential diversity in surgical techniques and
equipment, although equally well suggests broad
applicability.3® The high drop-out rate in the dou-
ble-masked RCT by Ahmadieh et al. compromises
its statistical significance.3¢ The studies by Zaman
et al., Hernandez-Da Mota et al. and Farahvash
et al. lacked pre-specified analysis plans risking
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Figure 26. Funnel plot assessing publication bias in iatrogenic
intraoperative retinal breaks.
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Figure 27. Funnel plot assessing publication bias in best-corrected visual

acuity at the last follow-up visit.

selective reporting.4243:48 In the study by Di Lauro
et al., baseline differences between groups may
have influenced results.?® Similarly, baseline differ-
ences among groups and the lack of sham injec-
tions and double-masking might have affected the
results in the study by Ahn et al.3” The study by
El-Batarny et al. was subject to bias due to the vari-
able follow-up and lack of masking.%? In the study
by Rizzo et al., the main sources of potential biases
were the relatively small sample size and the lim-
ited follow-up time.4 A relatively short follow-up
was also an issue in the study by Manabe et al.,** as
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Figure 28. Funnel plot assessing publication bias in postoperative vitreous
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Figure 29. Funnel plot assessing publication bias in requirement for

revision vitrectomy.

well Possible yet unavoidable lack of masking was
the main risk of bias in the study by Modarres
et al.#> No masking is also a limitation in the study
by Faisal et al.¥! Finally, the small sample size
reduces statistical significance in the study by Sohn
et al.¥’

Based on current evidence, the adjunctive use of
preoperative bevacizumab in patients undergoing
vitrectomy for PDR improves surgical feasibility by
reducing operation time and the occurrence of iatro-
genic retinal breaks. Besides reducing postoperative

VHs and the need for a second vitrectomy, it is asso-
ciated with better visual outcomes. Studies compar-
ing different doses and timing of IVB prior to surgery
would be useful additions to the evidence base.
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