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ABSTRACT

Background/aims To evaluate the efficacy of
antivascular endothelial growth factor (anti-VEGF)
agents pretreatment before vitrectomy for patients with
complicated proliferative diabetic retinopathy (PDR).
Methods The PubMed, Embase and the Cochrane
Central Register of Controlled Trials were searched up
to June 2017 to identify related studies. The Peferred
Reporting Items for Systematic Reviews and Meta-
Analysis guidelines were followed. The StataSE V.12.0
software was used to analyse the relevant data. The
weighted mean difference, relative risk and their 95%
Cls were used to assess the strength of the association.
Results 14 randomised controlled trials involving 613
patients were assessed, the anti-VEGF pretreatment
group included 289 patients and the control group
included 324 patients. Our analysis indicated that anti-
VEGF pretreatment before vitrectomy for complicated
PDR could facilitate much easier surgery regarding less
intraoperative bleeding, less endodiathermy, shorter
duration of surgery, less iatrogenic retinal breaks, less
frequency of using silicone oil and relaxing retinotomy
(P<0.05). Additionally, anti-VEGF pretreatment could
also achieve better postoperative best-corrected visual
acuity, less early recurrent vitreous haemorrhage (VH)
and quicker absorption of recurrent VH (P<0.05).
However, the incidence of late recurrent VH, recurrent
retinal detachment or related secondary surgery could
not be reduced (P>0.05).

Conclusion The pretreatment of anti-VEGF agents
before vitrectomy for patients with complicated PDR
might facilitate much easier surgery and better visual
rehabilitation, reduce the rate of early recurrent VH
and accelerate its absorption. Moreover, future better-
designed studies with larger sample sizes are required
to further evaluate the efficacy of different anti-VEGF
agents and reach a firmer conclusion.

INTRODUCTION

Despite all the important progress in the under-
standing and management of diabetes over the
recent years, diabetic retinopathy (DR) remains one
of the leading causes of legally blind in the work-
ing-age population worldwide.! The prevalence
of DR in diabetic patients was reported as high as
54% after 10-19 years of evolution.” Proliferative
diabetic retinopathy (PDR) is the severest stage of
DR, the formation of retinal neovascularisation
(RNV) in the vitreous—retinal interface usually lead

to serum leakage, haemorrhage and fibrovascular
proliferation. All these will further induce macular
oedema, vitreous haemorrhage (VH) and even trac-
tional retinal detachment (TRD), these complica-
tions may severely damage patient’s visual function
and need surgical intervention.

Pars plana vitrectomy (PPV) is widely regarded
as the milestone for the management for severe
complications of PDR like TRD and non-resolving
VH.? * However, serious events including intra-
ocular haemorrhage during surgery may prevent
the successful conclusions of diabetic vitrec-
tomy. Despite many manoeuvres such as elevating
infusion bottle and endodiathermy are always
employed, repeated bleeding from multiple retinal
sites may make the operation lengthy and tedious.
Additionally, excessive endodiathermy may induce
necrosis and shrinkage of the retina, thus aggra-
vating the postoperative inflammation. The oedema
of corneal epithelium, which always happens after
prolonged elevation of intraocular pressure, may
also hamper clear surgical visualisation. If bleeding
is not controlled properly, the removal of clotted
blood, the delamination and segmentation of epiret-
inal membrane may not only extend a pre-existing
retinal break but also create new iatrogenic retinal
damage, which increase the risk of secondary oper-
ation for recurrent intravitreal haemorrhage and
retinal detachment.® Therefore, any method that
can induce the regression of RNV and decrease the
intraoperative bleeding may facilitate a much easier
vitreoretinal surgery.

Angiogenesis is the fundamental mechanism
of PDR.® Studies have recently confirmed that
vascular endothelial growth factor (VEGF) is the
pivotal driver of the increase of vascular permea-
bility that results in diabetic macular oedema, of the
neovascularisation that can lead to VH and TRD.”®
Current clinical studies suggested that the regres-
sion of RNV could be induced by the inhibition of
VEGF receptors. Therefore, easier diabetic PPV
and fibrovascular membrane dissection could be
achieved with less risk of intraoperative bleeding. To
minimise the surgical complications and maximise
the surgical outcomes, intravitreal injection of anti-
VEGF agents before diabetic PPV has been widely
regarded as a necessary adjunctive therapy.” ™!

However, some controversies still exist. Some
authors reported that the use of anti-VEGF
agents would result in easier diabetic PPV, less
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surgical complications, improved postoperative best-corrected
visual acuity (BCVA), less postoperative VH and secondary
surgery.” "'™"> While other authors insisted that anti-VEGF agents
have no significant effect on facilitation of the surgery or the
postoperative course.'® Besides, the sample sizes of previous
studies were relatively small and may not detect the difference as
statistically significant.

Several previous meta-analyses were performed to eval-
uate the intravitreal injection of anti-VEGF agents before vitrec-
tomy and concluded that preoperative use of anti-VEGF agents
in patients with complicated PDR could facilitate the surgery and
minimise the iatrogenic damage. Although they were scientific
and rigorous studies, some limitations still exist: (1) they only
included studies before 2014, the data from recent randomised
controlled trials (RCTs) were not pooled; and (2) other key
indices such as postoperative BCVA, postoperative VH, the inci-
dence of recurrent retinal detachment and secondary surgery
were not considered. Hence, we performed this meta-analysis,
which includes all the available data and considers all the pivotal
indices to re-evaluate the efficacy of intravitreal injection of anti-
VEGF agents before vitrectomy for complicated PDR in order to
provide a reference for the decision-making of ophthalmologists.

11-13

METHODS

This meta-analysis was performed strictly according to the guide-
lines, the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis statement. "’

Search strategy

RCTs were obtained through a literature search on PubMed,
Embase and the Cochrane Central Register of Controlled Trials
from their earliest entries through June 2017. The following
keywords or corresponding Medical Subject Headings (Mesh)
were used: ‘Diabetic Retinopathy’, ‘anti-VEGF’, ‘bevacizumab’,
‘ranibizumab’, ‘Randomized Controlled Trial’ and “Vitrec-
tomy’. The detailed electronic search strategy of PubMed was
((((((‘Diabetic Retinopathy’[Mesh]) OR ((proliferative diabetic
retinopathy [Title/Abstract]) OR PDR[Title/Abstract]))) AND
((((((random™*[Title/Abstract]) OR ‘Randomized Controlled
Trial’ [Publication Type]))))) AND ((‘Vitrectomy’[Mesh]) OR
Vitrectomy[Title/Abstract]))))) AND (((((((VEGF[Title/Abstract])
OR anti VEGF [Title/Abstract]) OR anti-VEGF [Title/Abstract])
OR lucentis[Title/Abstract]) OR bevacizumab[Title/Abstract])
OR ranibizumab [Title/Abstract]) OR aflibercept[Title/
Abstract]))))))). The searches started at 15 May 2017 and ended
at 6 June 2017. The reference lists of the relevant articles were
also manually examined to further identify potentially related
studies. No language restriction or time limits were imposed.

Inclusion criteria and exclusion criteria
Inclusion criteria were (1) participants: human with complicated
PDR like TRD or non-resolving VH requiring surgical inter-
vention; (2) intervention: diabetic PPV; (3) comparison: with
or without intravitreal injection of anti-VEGF agents before
surgery; (4) outcomes: at least one of the followings: BCVA (log
MAR scale); intraoperative parameters like duration of surgery,
endodiathermy application, number of iatrogenic retinal breaks,
bleeding score, surgical difficulty score, relaxing retinotomy and
silicone oil tamponade; postoperative parameters like postop-
erative VH, rate of recurrent retinal detachment and secondary
surgery; levels of VEGF; and (5) methodological criterion: RCTs.
Exclusion criteria were (1) patients with other intraocular
diseases that may affect the vitreoretinal surgery, such as uveitis,

proliferative vitreoretinopathy, retinal vascular disorders,
congenital vitreoretinopathies and traumatic retinal detachment;
(2) other differences between case group and control group
beside the preoperative injection of anti-VEGF agents; (3) insuf-
ficient data to estimate a relative risk (RR) or weighted mean
difference (WMD); (4) animal studies or cadaver subjects; and
(5) redundant publications.

Data extraction and assessment of methodological quality
After consecutive procedures of screening titles and abstracts,
obtaining the full text of each article and reviewing them, articles
that met the eligibility criteria and fail the exclusion criteria were
included. Two authors (X-yZ and SX) extracted and collated the
following data independently using a standardised data collec-
tion protocol: first author, publication year, design, group size,
patient age, gender ratio, details of anti-VEGF agent injection,
details of the surgical procedure, intraoperative and postopera-
tive evaluating parameters and follow-up periods. For updated
publications with the same cohort of patients of the previous
study, the data were extracted synthetically. The corresponding
authors of the included articles would be contacted if the essential
data were unavailable. Using 12-item scale,?® the methodological
quality of each included studies was assessed by two researchers
independently: a trial with a score of =7 was considered high
quality, >4 but no more than 7 was considered moderate quality,
and no more than 4 was considered low quality. Disagreements
were evaluated by kappa text, and agreement was achieved by a
discussion with the corresponding author (Y-xC).

Statistical methods
Statistical analyses were performed using StataSE V.12.0 soft-
ware. RR and its 95%CI were calculated for dichotomous
data, WMD and its 95% CI were counted for continuous data.
x> test and I* were used to assess the statistical heterogeneity.
Fixed-effect model would be used if heterogeneity was insig-
nificant (P>0.1, 1*°<50%). If heterogeneity was substantial
(P<0.1, I*>50%), both sensitivity analysis and subgroup anal-
yses (publication year >2010, different anti-VEGF agent) were
conducted to identify the source of the heterogeneity. If the
heterogeneity could not be eliminated, a random-effect model
would be used when the result of meta-analysis had clinical
homogeneity, or a descriptive analysis would be used.

Begg’s funnel plot and the Egger’s linear regression test were
used to evaluate the publication bias.*! P<0.05 was considered
to indicate statistical significance.

RESULTS

Study characteristics

The search yielded 145 potentially relevant articles for the
meta-analysis. Among them, 100 duplicates were removed by
Endnote software. On review of titles and abstracts of the 45
remaining articles, the full text of 26 articles was retrieved.
Among them, another 12 studies were excluded because of unre-
lated data. Finally, 14 studies were selected for this meta-anal-
ysis.* 3 14718 22728 The cumulative sample size of 613 diabetic
vitrectomies for complicated PDR comprised 289 with preop-
erative anti-VEGF agent injection and 324 without it. The
demographic characteristics of the two groups were similar in
each study. The main characteristics of the included studies are
presented in table 1, and the literature-exclusion procedures
are described in figure 1. The methodological quality of the
included studies was assessed with the 12-item scale (table 2),
the average score for the quality of included studies was 9.71,

1078 Zhao X, et al. Br J Ophthalmol 2018;102:1077-1085. doi: 10.1136/bjophthalmol-2017-311344



[
%
c
()
%}
%}
©
%
(=
o

panunuod

"painbai

uaym pasn a1am uoie|nbeodojoyd Awopanin
suoijed1jdwod pue awiy dn-1eapd snoayA - Jasejopua pue Awiaylelpopu3 uondassIp al0jaq shepy|—| (7" L1F0°5S)
44 "HAIUSLINAI 'YADg dAe1adoIsod  SaUBIGUISW JB|NISBAOIGY YUM Add D €7 (Bwsz'l) anl /(5'6F0°LS) Ve9€ 0L 104 110t g/ 39 UYY
suoied|jdwod
‘HA JUBLIN23I “YAD g dAileladolsod
91035 fxa|dwod
|ea1buns ‘buipaajq aanesadoesiul jo
fanas ‘suonedijdde |10 suodijis pue "paiinbai
syealq |eui3al djusbourel ‘suoneddde uaym pasn a1am apeuuodwejopua Awopaninalopq  (F1yEFL8S) 104
4} fAuayperpopua Jo Jaquinu syt pue uone|nfeodojoydopu3 Add D07 skepz (Bwsz1) aAI /(1'vTFEBS) LL8L GE  pysew-s|qnoq 110z 11/€ 9 ysenyeleq
Pa123]|0d 3IaM
0]-4|H pue 493A sauelquiaw [eunauida ayj ‘uondassip Awopaninalopgq  (71'SFSTES)
VN SI[9 [e1[3Y10pU Je[ndSeA JO S[ana| Syl sauelquisW Jejndseroiql YuM Add  skepg (Buigz'l) GAI /(9°LFEE0S) 474! 174 104 710z ¢/® 12 UeH
snoanbe pue
SNO3JYIA BY} Ul S|9AJ| {D]) pue 493\
‘palinbas usaym pasn asem Awoyasus)
HA JUS.1IN231 pue buippnq [ei3)ds ‘speuuodwelopus
aAnesadoysod ‘suopedyjdde |10 auodi|is ‘uonye|nbeodojoydopuy "uondBSSIP Awopanin aiopaq 1Dy
4} pue buipaa|q aanesddoenul ‘YADE  SBuBIqWIBW JBINSBAOIGY YUM Add DOT  shep /—¢ (Bwig0) gl WN 6/01 6l  paysew-ajgnoq 7107 /@12 uyos
suonedljdwod
‘HA JUB1IN231 ‘YA dAineladolsod
91025 Ay1xa|dwod |ea1bins Junod
a1fo0uyifus !buipasiq aanesadoenul jo
Kyanas ‘suonedyjdde |10 auodijis pue ‘palinbal
Awoounal buixejal ‘syeaiq [eunal UaYM pasn aiem apeuuodwelopus
djuabouel ‘suoned)jdde Awiayieipopus pue uoie|nbeodojoydopu3 ‘uondISSIp Awopanin a10paq 104
4 Jo Jaquinu 3y} ‘A1abins jo uoneing  ssueiquIdW Je|NISeACI]l YUM Add D €7 skep / (Bwg'0) DAI VN 81/l 9¢  paysew-a|gnoq 9107 e ns
suoiedljdwod ‘swi} dn-1eapd snoasA
‘HA JULIN23I “YAD g dAleladolsod
‘palinbal
USYM pasn alem apeuuodwelopud
pue AdesayroA1 jeunas [essyduad
‘uofye|nbeodojoydopuy ‘uondBSSIP Awoyaninaiopq  (1£'8F79°6Y) DY
U Huipas|q anieladoesiul Jo A1UBASS  SaUBIGUIBW 1B[NISBACIGY YHM Add D €T skepe (Bwg'0) DAl /(FT'8FE9'8Y) £5/7S [0l p@isew-3jgnoq 9107 4230 buep
suoed|jdwod
‘HA JU1IN231 "'YADg dAneladolsod
9105 Ajxa|dwod
|ea1buns !buipas)q annesadoenul jo
fyianas ‘suopedyjdde |10 suodijis pue ‘palinbal usym pasn
syeauq [eunial dluaboszel ‘suonedidde  asam apeuuoduwelopus pue Axadounas
Awayyeipopus ‘ejnuued ysnjy-3peq ‘uojejnbeodojoydopu uondassIp Awoyanin a10jq (81F£°8Y) 1Y
4 Jo Jaquinu ayy ‘Aiabuns jo uoneing  SsueIGWIAW JBINISEAOIQL) YLIM Add D 0Z skep / (Bw g0) YAI JWLFL°LS) SL/SL 0f  paysew-3|gnoq 1102 o,/2 92 Uwo)
(s9am) spouad s191owesed bunenjens ainpadoid |ed164ns ayy jo sjielag uonaful Jusbe  josuod/ese) Jospuod/ase)  azis ajdwes ubisaq Jeak loyne jsii4
dn-mojjo4 annesadolsod pue annesadoesyu| 4D3A-1ue Jo sjieaQ uonedqngd

abe abelany (auaned) azis dnoin

S9IPN3S PapN[aUI 3y} JO SINSUBIRIRYD UIB|A

1 9|qeL

1079

10.1136/bjophthalmol-2017-311344

1077-1085. doi:

102:

1

Zhao X, et al. Br J Ophthalmol 2018



)
(9]
=
)
(54
(%]

©
(4
=

o

"abeyliowaey snoain ‘HA 1103} yimolb [eljay1opua Jejndsea 43, 's|et pajjoliuod pasiwopuel ‘| )y ‘Awopaiia euejdsied Add ‘a|gejieaeiou
‘YN ‘gewnziqiues jo uoidalul jeasinenul ‘Y| 1ded1aquod jo uondalul [ealiineaul “IA| ‘qewnzieasq Jo uoidalul jeaiiAeul ‘gA| 10 |-1013e) 3|qianpul-eixodAy 10 | -41H '1010) yimolb anssiiaAndBuu0d 49| ‘Aiinde [ensia pa1alind-1saq ‘YADE

suonedidwod pue yADg aAnesadolsod
‘buipas|q aaneladoenul

Jo Auanas ‘suonedijdde |10 auodijis
pue Awojounai buixe|al ‘syealq [eunal

‘palinbal
UaYM pasn a1am apeuuoduweiopus
pue Adesayyohn [eunai jessyduad

oluabouer ‘suonedrjdde Awiayyeipopus ‘uonjejnbeodojoydopu uondassIp Awoyanin a10jq (z179p)
44 4o Jaquinu ay) ‘Aiabins jo uoneing - saueIqUIBW JRNDSeACIGY YUM Add DET  SAep /-G (BuiGz'1) gAl [(LLFpp) Gl/sl 0€ 104 800C JAulereg-|3
suoneddwod pue yADg dAnesadolsod
Buipas|q
annesadorul o A1IBASS !SyeaIq [PUNAI "paiinbas
dluabourer ‘suonedijdde Awiayyeipopus UsYM pasn aiam apeuuodwelopua
‘sabueyxa 00} Jo saqunu 3y} ‘A1abuns jo pue uoie|nbeodojoydopug ‘uondISSIp Awoanin ai0paq
yz  uoneinp ‘2103s Aixajdwod annesadoald  saueIquBW B[NISEACIGY YHM Add D 0Z  SKep /-G (Buigz'L) gAl VN LU/l w 1Dy 8007 ol® 39 07214
‘palinbal
U3YM pasn a1am apeuuodurejopus
pue uopiejnbeodojoydopu uondssSIp Awoyanin a10j3q DY 12/® 39 _UBINT pue
- 1unod apoo1phig - seueiquIsul ejndserolql Yum Addd 9€Z  skepyl (Bwg'L) gAl N oL/l 07 paysew-3jgnog 6002 eg
suoied|jdwod
'HA JUSIN23 "YADg dAnesadolsod
Buipas|q anieladoesul pue "paiinbas usym A1znedopus Awoyaninaiopq  (7'0LF0L9S) DY
p Syealq [eunal d1uaboulel JO JaquInu ayy pue uonejnbeosojoydopud yum Add  skep/ (Bwigz'l) GAI /(L LLF69°ES) €E/SE 89  pa)jsew-s|jqnoq 600 97/ #9 UdIpEUIyY
suoied|jdwod
'HA JUaLIN23 "YADg dAnesadolsod
21005 Auxa|dwod
|ea16ans ‘buipas|q aanesadoenul jo
fanas ‘suonedijdde |10 suodijis pue "pasinbas usaym pasn
Awojoupnal buixe|al ‘syealq [euilal  d19Mm speuuodweiopus pue Awolounal
dluaboue; ‘suoneddde Awisyyeipopua ‘uonye|nbeodojoydopuy ‘uondBSsIp Awopanin aiopaq (L LLFTES) 1Dy
u Jo Jaquinu 3y} isbuns jo uoneing  ssuelquidW JeJNISEAOI]L UM Add DOZ  SAeps—€ (Bwigz) Al /(E7LLF8'SS) 81/7t Oy  paysew-uoabins 6002 5© 39 So1IepOIN
suoijed1|dwod
'HA JUSIN31 "YADg dAesadolsod
Buipas|q aniesadoesyul
Jo fanas ‘suonedijdde |10 suodi|i ‘palinbal
pue Awojounai buixe|al ‘syealq [eunal U3YM pasn a1am apeuuoduweiopus Awoanin
d1uabouer ‘suonedijdde Awisyieipopus pue uorne|nbeodojoydopus ‘uondassIp a10}aq skep oz 10
Z4 Jo Jaquinu ay) ‘Aisbuns jo uoneing - sauBIqUISW JeNDSeACIG ) YUM Add D 0T L (Bwgz'l) aAl VN vyt u 1oy 010t y2/€ 32 04neq Ip
suoijed1jdwod
'HA JUSIN231 "YADg dAesadolsod
"paiinbai
USYM pasn a19m speuuoduieiopus
buipas|q anneladoesiul pue uone|nbeodojoydopu uond8ssIp Awoyanin a10jq (V' LFLSS)
124 4o Ayanas ‘iabins Jo uoneing - seueiquidw JendseAoIql UM Add DEZ  sKepz (Bwigz L) gAl 1(6'6FL°SS) 07/0Z o 10 0107 5,20-Zapueuisy
(s>199m) sporrad s19)9wesed Bunenjeas ainpasoid |ea1bins ay) Jo sjielaq uoidaful Jusabe  josuod/ase) Jonuod/ase)  azis ajdwes ubisag 1eak Joyine isii4
dn-mojjo4 annesadolsod pue aaneladoesyul 49IN-BURJO SIRIRA e oA (tusned) oz1s dnoig uonedijqng
panunuod | ajqel

1077-1085. doi:10.1136/bjophthalmol-2017-311344

102:

i

Zhao X, et al. Br J Ophthalmol 2018

1080



Clinical science

J |

c
.g Records identified through Additional records identified
] database searching through other sources
£ (n=145) (n=0)
<
@
-
pr— Records after duplicates removed
(n= 45)
oo
£
v
e
@ Records screened Records excluded
(n=45) (n=19)
J
- !
Full-text articles assessed Full-text articles excluded,
Zz for eligibili without relevant or
3 (n=26) sufficient data
'gl (n=12)
i !
— Studies included in
qualitative synthesis
(n=14)
3 !
v
E]
S Studies included in
= quantitative synthesis
(meta-analysis)
(n=14)
_J
Figure 1  Flow chart depicting selection of included studies.

all of them were of high quality. Excellent inter-rater agreement
was achieved between the investigators regarding eligibility
(k=0.76).

Best-corrected visual acuity

Together, nine studies® '* 1% 1718 24226 28 iy lyded 223 patients
in the anti-VEGF pretreatment group and 190 patients in
the control group described preoperative and postoperative
BCVA in the final follow-up. The pooling results by random-ef-
fect model (P<0.1, I*>50%) showed no statistical difference of
preoperative BCVA between the two groups (WMD=-0.069,
95%CI —0.172 to +0.034, P=0.019), while patients in the anti-
VEGF group could achieve significantly better postoperative

Study %
ID WMD (95% CI) Weight
El-Batarny, AM (2008) —:-o—— -0.16 (-0.64, 0.32) 8.05
Ahn, J (2011) : —)-c—— 0.11(-0.16,0.38) 26.33
di Lauro, R (2010) —0-:—— -0.42(-1.11,0.27) 3.96
di Lauro, R (2010) —;—— -0.30 (-1.04, 0.44) 345
Hernandez-Da (2010) ———— : -1.31(-1.76,-0.86) 917
Modarres, M (2009) —;— -0.30 (-0.52,-0.08) 3983
Rizzo, S (2008) : -1.13(-1.97,-0.29) 269
Su, L (2016) —'—— -0.31(-0.85,0.23) 652
Overall (I-squared = 78.4%, p = 0.000) 0 -0.30 (-0.44,-0.16) 100.00
T T

-1.97 0

Figure 2 Comparison of the postoperative best-corrected visual
acuity (logarithm of the minimum angle of resolution scale) between
antivascular endothelial growth factor pretreatment group and control
group. WMD, weighted mean difference.

BCVA than those in the control group in the final follow-up
(WMD=-0.301, 95%CI —-0.438 to —0.164, P=0.001,
figure 2).

Intraoperative indices
The intraoperative indices are summarised in table 3. The forest
plots indicated that the pretreatment of anti-VEGF agents could
achieve significantly less intraoperative bleeding, less endo-
diathermy, less frequency of using silicone oil and relaxing
retinotomy (P<0.05).

For the incidence of intraoperative iatrogenic retinal breaks
and the duration of surgery, the results of these analyses appeared
heterogeneous (P<0.1, I*>50%). Sensitivity analysis detected
that the study of Comyn et al'® was the source of heterogeneity.
After excluding this study, we found that the heterogeneity
could be significantly eliminated (P>0.1, *<50%). Further

Table 2 Twelve-item scale critical appraisal scores

Twelve-item scale critical appraisal score

Author 1 2 3 5 6 7 8 9 10 1 12 Quality
Comyn et al'® Y Y Y Y Y Y Y Y Y Y Y Y High
Yang et al® N Y Y Y Y Y Y Y Y Y Y Y High
Suetal" N Y Y Y N Y Y Y Y Y Y Y High
Sohn et al*? N Y Y Y N Y Y Y Y Y Y Y High
Han et a/® N Y N N N Y Y Y Y Y Y Y High
Farahvash et al"’ N Y Y Y N Y Y Y Y Y Y Y High
Ahn et al'® Y Y N N N Y Y Y Y Y Y Y High
Hernandez-Da'® N Y N N N Y Y Y Y Y Y Y High
di Lauro et a/** N Y N N N Y Y Y Y Y Y Y High
Modarres et a/*® N Y N Y N Y Y Y Y Y Y Y High
Ahmadieh et al*® Y Y Y Y Y Y Y Y Y Y Y Y High
Da and Lucena et a/*’ Y Y Y Y N Y Y Y Y Y Y Y High
Rizzo et a*® Y Y Y N N Y Y Y Y Y Y Y High
El-Batarny* N Y N N N Y Y Y Y Y Y Y High

Twelve-item scale criteria: (1) method of randomisation; (2) concealed allocation; (3) patient blinding; (4) provider blinding; (5) outcome assessor blinding; (6) dropout rate;
(7) patient allocated as plan; (8) free of selective outcome reporting; (9) same baseline; (10) co-interventions avoided or similar; (11) acceptable compliance; (12) same time of

outcome assessment.

A trial with a score of =7 was considered high quality, >4 but no more than 7 was considered moderate quality, and no more than 4 was considered low quality.

Y, yes; n, no.
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Table 3 Summary of intraoperative indices

Sample size

P for overall effect

Selected model

P of 2
0.01
>0.1

I* (%)
90.20

WMD (Cl)

RR (Cl)

NA
NA
NA
NA

Anti-VEGF group  No anti-VEGF group

1M

Studies (n)

Intraoperative indices

0.001
<0.05
<0.05
>0.05

Random-effect
Fixed-effect
Fixed-effect
Fixed-effect

—18.277 (-29.287 to —7.267)
—23.858 (-28.198 t0 —19.518) 45.2

7 (overall) 107

Duration of surgery

74
18
15
145
165
128

78
18

5 (bevacizumab)
1 (conbercept)
1 (ranibizumab)

—10.000 (-15.916 to —4.084)
12.000 (4.038 to 19.962)

0.001
0.001

0.
<0.05

Random-effect
Fixed-effect

0.001
>0.1
0.02

92.2

NA

0.531 (0.440 to 0.642)

158
172
130

Intraoperative bleeding

<50
60.7

-1.297 (-1.590 to —1.004)

0.212 (0.126 to0 0.362)
0.422 (0.156 to 1.145)

10

Frequency of required endodiathermy

09

Random-effect
Fixed-effect
Fixed-effect
Fixed-effect
Fixed-effect

NA
NA
NA
NA
NA
NA

6 (overall)

Intraoperative iatrogenic retinal breaks

0.451

0.351 (0.149 to0 0.781)

95
18
15
104
128

97
18
15
104
134

4 (bevacizumab)
1 (conbercept)
1 (ranibizumab)

5
7

>0.05

0.143 (0.008 to 2.581)

>0.05

0.806 (0.613 to 1.060)

0.034
0.045

0.769
0.002

0.378 (0.154 t0 0.929)

Frequency of required relaxing retinotomy
Rate of endotamponade with silicone oil

Random-effect

69.1

0.430 (0.188 t0 0.981)

NA, not available; RR, relative risk; VEGF, vascular endothelial growth factor; WMD, weighted mean difference.
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Figure 3 Comparison of the incidence of intraoperative iatrogenic
retinal breaks between antivascular endothelial growth factor
pretreatment group and control group. IVB, intravitreal injection

of bevacizumab; IVC, intravitreal injection of conbercept; IVR,
intravitreal injection of ranibizumab; RR, relative risk.

analysis discovered that the anti-VEGF agent in Comyn’s study
was ranibizumab while others were conbercept or bevacizumab.
Therefore, we made subgroup analyses by this factor and the
fixed-effect model was selected. The pooling results manifested
that bevacizumab pretreatment could significantly reduce the
incidence of intraoperative iatrogenic retinal breaks (P<0.05,
figure 3), while no significant efficacy in ranibizumab or conber-
cept group (P>0.05, figure 3). For the duration of surgery, the
subgroup analyses showed that bevacizumab and conbercept
pretreatment could significantly reduce the duration of surgery
(P<0.05), while no significant difference in the ranibizumab
group (P>0.05).

As the sensitivity analysis failed to support the subgroup
factors like publication year and the heterogeneity of relative
subgroup analyses were significantly high, these subgroup anal-
yses were regarded as ineffective.

Postoperative indices

The postoperative indices are summed up in table 4. The results
of meta-analysis manifested that the anti-VEGF pretreatment
could significantly decrease the rate of recurrent RD, the rate
of required secondary surgery for recurrent RD and the vitreous
clear-up time of recurrent VH (P<0.05).

For the incidence of recurrent VH, the pooling result by
fixed-effect model (P=0.274, ’=19.7%) manifested that the
general incidence of postoperative VH in the case group was
significantly lower than the control group (RR=0.389, 95% CI
0.255 to 0.594, P=0.001). When dividing the postoperative
VH to early recurrent VH and late recurrent VH (4 weeks as
cutting point), the results of meta-analysis by fixed-effect model
(P>0.1, I*<50%) indicated that preoperative application of anti-
VEGF agents could significantly decrease the incidence of early
recurrent VH (RR=0.421, 95%CI 0.262 to 0.678, P=0.001,
figure 4), while there was no significant difference between case
group and control group for late recurrent VH (RR=0.657,
95%CI 0.315 to 1.372, P=0.264).

Publication bias
Using Begg’s test (P=0.89, continuity corrected) and Egger’s test
(P=0.345), publication bias was not found to be significant.
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Table 4 Summary of postoperative indices

Sample size

Anti-VEGF  No anti-VEGF P for overall
Intraoperative indices Studies (n) group group RR (CI) WMD (CI) 1 (%) Pof xz Selected model effect
General incidence of recurrent 7 134 128 0.389 (0.255 t0 0.594) NA 19.70  0.274 Fixed-effect 0.001
VH
Incidence of early recurrent VH 4 120 17 0.421 (0.262 t0 0.678) NA 5.7 0.365 Fixed-effect 0.001
(<4 weeks)
Incidence of early recurrent VH 4 120 17 0.657 (0.315 t0 1.372) NA 0 0.697 Fixed-effect 0.264
(>4 weeks)
Vitreous clear-up time of 2 90 87 NA -5.829 (-7.079t0 -4.579) 0 0.400 Fixed-effect 0.001
recurrent
The rate of recurrent RD 8 145 139 0.502 (0.200 to 1.260) NA 0 0.873 Fixed-effect 0.142
Required secondary surgery for 5 126 120 0.598 (0.245 t0 1.495) NA 0 0.978 Fixed-effect 0.259

recurrent RD

NA, not available; RD, retinal detachment; RR, relative risk; VEGF, vascular endothelial growth factor; VH, vitreous haemorrhage; WMD, weighted mean difference.

DISCUSSION

Our study found that the pretreatment of anti-VEGF agents
before vitrectomy for complicated PDR might facilitate much
easier surgery regarding less intraoperative bleeding, less endo-
diathermy, shorter duration of surgery, less iatrogenic retinal
breaks, lower frequency of using silicone oil and relaxing
retinotomy. Additionally, anti-VEGF pretreatment could achieve
better postoperative BCVA, less early recurrent VH and quicker
absorption of recurrent VH. However, the incidence of late
recurrent VH, recurrent RD or related secondary surgery could
not be reduced.

Preoperatively, some authors expressed their concerns about
the formation or aggravation of TRD associated with progres-
sive fibrosis of fibrovascular membrane following the pretreat-
ment of anti-VEGF agents.'” 27° The interval between injection
and diabetic vitrectomy of the included studies in our meta-anal-
ysis varied from 1 to 20 days, only one participant in each group
developed new TRD following injection. Besides, Comyn et al'®
used ultrasonography to investigate the impact of anti-VEGF
drugs on the extent of TRD prior to surgery, and they found
no difference in the progression of TRD between case group
and control group. Therefore, based on the current evidence,
we suggest that anti-VEGF pretreatment before vitrectomy for
complicated PDR is relatively safe and may not induce develop-
ment or progression of TRD.

Study %

ID RR (95% Cl) Weight

0.11(0.01,1.90) 1029

EVBatamy, AM (2008) é—————+—————

Ahn, J (2011) —:—*— 073(0.33,158) 2515
Yang, X (2016) —-— 0.34(0.18,0.66) 59.99
Comyn, 0 (2017) —"—— 0.50(0.05,494) 457
Overall (l-squared = 5.7%, p = 0.365) <> 0.42(0.26,0.68) 100.00
T T
0065 1 154

Figure 4 Comparison of the incidence of early recurrent vitreous
haemorrhage between antivascular endothelial growth factor
pretreatment group and control group. RR, relative risk.

Intraoperatively, routine diabetic vitrectomy for complicated
PDR has several drawbacks.'® Many previous studies had investi-
gated the efficacy of anti-VEGF pretreatment on diabetic vitrec-
tomy; however, many intraoperative evaluating indices still had
controversies.” 1¢ 18

The forest plots of intraoperative bleeding, frequency of
required relaxing retinotomy and endodiathermy in our
meta-analysis indicated that the anti-VEGF pretreatment could
significantly benefit the diabetic vitrectomy. Some meta-analyses
of these indices appeared heterogeneous, and sensitivity anal-
ysis and subgroup analyses failed to eliminate the heterogeneity.
However, regardless of the exclusion or inclusion of every study,
the results were all the same and had clinical agreement, so we
conducted these analyses by random-effect model for the reason
that all studies were of high quality.

For the incidence of intraoperative iatrogenic retinal breaks
and the duration of surgery, Comyn’s study'® was the source of
heterogeneity and the anti-VEGF agent in this study was ranibi-
zumab, while others were conbercept or bevacizumab. Although
Comyn’s study did not influence the final results of other indices
in our meta-analysis, we found that it was always the source of
heterogeneity. Until now, only this RCT investigated the ranibi-
zumab pretreatment before vitrectomy for complicated PDR.
Therefore, we suggest more RCTs are required to further inves-
tigate the efficacy of ranibizumab pretreatment.

Silicone endotamponade is always used in the cases of intra-
operative complications like severe bleeding, iatrogenic retina
breaks or retinotomy. It supports the retina after reattachment,
decreases the chance of postoperative VH, provides the longest
term tamponade and has additional benefit of non-critical
posturing.* 7 However, several disadvantages exist, including
the certainty of cataract formation and eventual oil removal
for visual rehabilitation. The pooling results in our meta-anal-
ysis indicated that anti-VEGF pretreatment could significantly
reduce the frequency of silicone oil application during vitrec-
tomy for complicated PDR, which partly implied anti-VEGF
pretreatment might facilitate easier diabetic vitrectomy and less
intraoperative complications.

Postoperatively, recurrent VH after PPV for PDR, which is a
major concern for both patients and surgeons, is one of the most
common adverse events, with a reported incidence up to 75%.%!
For patient’s side, expectations regarding visual improvement
are not achieved, and this is vital for monocular patients; for
surgeon’s side, recurrent VH prevents clear fundus examination,
detection of iatrogenic retinal breaks and further laser therapy.
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To reduce the incidence of recurrent VH, various medications
and surgical techniques have been used, but none of them has
been shown to be effective.*>** The source of early and late post-
operative recurrent VH was reported to be different, and early
recurrent VH was associated with dissection of fibrovascular
membranes, recurrent bleeding from initial bleeding site, surgi-
cally injured retinal tissue and increased vascular permeability;
while recurrent neovascularisation was believed to be the
crucial cause in late recurrent VH and postoperative recurrent
RD.’ ¥ 337 Our study indicated that anti-VEGF pretreatment
might reduce the incidence of early recurrent VH and achieve
shorter absorption of recurrent VH, while it has no significant
effect on late recurrent VH, recurrent RD or related secondary
surgery. These results suggested that anti-VEGF pretreatment
could induce the regression of neovascularisation, cessation of
haemorrhage from all potential bleeding sources and reintegra-
tion of retinal vascular tissue. However, as anti-VEGF agents
could only provide complete VEGF blockade for about 4 weeks
and almost all the amount of anti-VEGF agents injected preop-
eratively would be removed during vitrectomy,® *® panretinal
photocoagulation should be done adequately during and post
surgery to prevent recurrent neovascularisation and reduce the
incidence of late recurrent VH and postoperative recurrent RD.

Postoperative BCVA is determined by many factors such as
preoperative VA, intraoperative side injury and postoperative
complications. Our meta-analysis detected significant better
postoperative BCVA in the anti-VEGF pretreatment group,
while no statistical difference existed in preoperative BCVA,
which also suggests that anti-VEGF pretreatment might reduce
the intraoperative side injury and postoperative complications.

To our knowledge, this is the first meta-analysis which includes
all the available data of high quality and considers all the pivotal
indices to re-evaluate the efficacy of intravitreal injection of anti-
VEGF agents before vitrectomy for complicated PDR in order
to provide a reference for the decision-making of ophthalmol-
ogists. However, it has the following limitations: (1) the incon-
sistent interval between injection and diabetic vitrectomy, which
varies from 1day to 20 days, might potentially influence the
results of our study; (2) although we had pooled the data of all
the available studies to get the results through the most reliable
way, the final sample size was still relatively small, which means
more high-quality research should be carried out; and (3) there
were insufficient data to compare the efficacy of different anti-
VEGEF agents.

CONCLUSIONS
Based on the available evidence, pretreatment of anti-VEGF
agents before vitrectomy for complicated PDR could facilitate
much easier surgery and achieve better postoperative BCVA, less
early recurrent VH and quicker absorption of recurrent VH.
However, the incidence of late recurrent VH, recurrent RD or
related secondary surgery could not be reduced.

Moreover, better-designed studies with larger sample sizes are
required to further evaluate the efficacy of different anti-VEGF
agents and reach a firmer conclusion.
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