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ABSTRACT

Background

Age-related macular degeneration (AMD)is one of the leading causes of permanent blindness worldwide. The current mainstay of
treatment for neovascular AMD (nAMD)is intravitreal injection of anti-vascular endothelial growth factor (anti-VEGF) agents: aflibercept,
ranibizumab,andoff-label bevacizumab.Injections can be given monthly, every two orthree months(‘extended-fixed'), or as needed (pro
re nata (PRN)). A variant of PRNis 'treat-and-extend' wherebyinjections are resumed if recurrence is detected and then delivered with
increasing intervals. Currently, injection frequency varies amongpractitioners, which underscores the need to characterize an optimized
approach to nAMD management.

Objectives

To investigate the effects of monthly versus non-monthly intravitreous injection of an anti-VEGF agentin people with newly diagnosed
nAMD.

Search methods

We searched CENTRAL, MEDLINE, Embase,LILACS,and three trials registers from 2004 to October 2019; checked references; handsearched
conference abstracts; and contacted pharmaceutical companies to identify additionalstudies.

Selection criteria

Weincluded randomized controlled trials (RCTs) that compared different treatment regimensfor anti-VEGF agents in people with newly
diagnosed nAMD.Weconsidered standard doses only (ranibizumab 0.5 mg, bevacizumab 1.25 mg,aflibercept 2.0 mg, or a combination
of these).

Data collection and analysis

We used standard Cochrane methodsfortrial selection, data extraction, and analysis.
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Mainresults

 

Weincluded 15 RCTs. Thetotal numberofparticipantswas 7732, rangingfrom 37to 2457in eachtrial. Thetrialswere conducted worldwide.
Of these,six trials exclusively took place in the US, and three included centers from more than one country.Eight trials were at high risk of
bias for at least one domain andall trials had at least one domainatunclearrisk of bias.

Seventrials (3525 participants) compared a PRN regimen with a monthly injection regimen,of whichfive trials delivered four to eight
injections using standard PRN andthree delivered nine or 10 injections using a treat-and-extend regimenin thefirst year. The overall
meanchangein best-corrected visual acuity (BCVA) at one year was+8.8letters in the monthly injection group. Compared to the monthly
injection, there was moderate-certainty evidence that the meandifference (MD) in BCVA changeatone yearforthe standard PRN subgroup
was-1.7 letters (95% confidenceinterval(Cl) -2.8 to -0.6; 4 trials, 2299 participants), favoring monthly injections. There was low-certainty
evidence of a similar BCVA changewith the treat-and-extend subgroup(0.5 letters, 95% Cl -3.1 to 4.2; 3 trials, 1226 participants).

Compared to monthly injection, there was low-certainty evidence that fewerparticipants gained 15 or morelines of vision with standard
PRN treatmentat oneyear(risk ratio (RR) 0.87, 95% Cl 0.76 to 0.99;4 trials, 2299 participants) and low-certainty evidenceofa similar gain
with treat-and-extend versus monthly regimens (RR 1.11, 95% Cl 0.91 to 1.36; 3 trials, 1169 participants).

The meanchangein centralretinal thickness was a decrease of -166 um in the monthlyinjection group; the MD compared with standard
PRN was21 um (95% Cl6to 32;4 trials, 2215 participants; moderate-certainty evidence) and with treat-and extend was 22 um (95% Cl 37 to
-81 um;2 trials, 635 participants; low-certainty evidence), in favor of monthlyinjection. Only onetrial (498 participants) measured quality
of life and reported no evidence ofa difference between regimens, but data could not be extracted (low-certainty evidence).

Both PRN regimens(standard and'treat-and-extend') used fewerinjectionsthan monthly regimens(standard PRN: MD -4.6injections, 95%
Cl -5.4 to -3.8; 4 trials, 2336 participants; treat-and-extend: -2.4 injections, 95% Cl -2.7 to -2.1 injections; moderate-certainty evidence
for both comparisons). Twotrials provided cost data (1105 participants, trials conducted in the US and the UK). They found that cost
differences between regimens were reduced if bevacizumabratherthanaflibercept or ranibizumab were used, since bevacizumab was
less costly (low-certainty evidence).

PRN regimenswere associated with a reduced risk of endophthalmitis compared with monthly injections (Peto oddsratio (OR) 0.13, 95%
Cl 0.04 to 0.46; 6 RCTs, 3175 participants; moderate-certainty evidence). Using data from alltrials included in this review, we estimated
the risk of endophthalmitis with monthly injections to be 8 in every 1000 peopleperyear. The correspondingrisk for people receiving PRN
regimenswas1 in every 1000 people peryear (95% Cl 0 to 4).

Three trials (1439 participants) compared an extended-fixed regimen (numberof injections reported in only onelargetrial: 7.5 in one
year) with monthly injections. There was moderate-certainty evidence that BCVAat one yearwassimilar for extended-fixed and monthly
injections (MD in BCVA change compared to extended-fixed group:-1.3 letters, 95% Cl -3.9 to 1.3; RR of gaining 15 letters or more: 0.94,
95% CI 0.80 to 1.10). The changein centralretinal thickness wasadecrease of 137 um in the monthly group; the MDwith theextended-fixed
group was8 um (95% Cl -11 to 27; low-certainty evidence). The frequency of endophthalmitis was lower in the extended-fixed regimen
compared to the monthly group,but this estimate was imprecise (RR 0.19, 95% CI 0.03 to 1.11; low-certainty evidence).If we assumed a
risk of 8 cases of endophthalmitis in 1000 people receiving monthly injections over one year, then the correspondingrisk with extended-
fixed regimen was 2 in 1000 people (95% CI0 to 9).

Other evidence comparingdifferent extended-fixed or PRN regimensyielded inconclusiveresults.

Authors' conclusions

Wefoundthat, atoneyear, monthly regimensareprobably more effective than PRN regimensusingsevenoreightinjectionsin thefirstyear,
but the difference is small and clinically insignificant. Endophthalmitis is probably more commonwith monthlyinjections and differences
in costs between regimensare higherif aflibercept or ranibizumab are used compared to bevacizumab.

This evidence only applies to settings in which regimens are implemented as describedin thetrials, whereas undertreatmentis likely to
be commoninreal-world settings. There are no data from RCTs on long-term effects of different treatment regimens.

PLAIN LANGUAGE SUMMARY

Comparingdifferent injection frequencies for neovascular age-related macular degeneration

Whatwasthe aim ofthis review?

The aim ofthis Cochrane Review wastofind outifanti-vascularendothelial grownfactor(anti-VEGF) injections for neovascular age-related
macular degeneration (nAMD)can be given less frequently than every month.

Key messages
This review found that people receiving monthly injections hadslightly better vision (one or twoletters more on a vision test chart, less
than half-line of vision) at one year compared with peoplereceiving injections 'as needed' (average: seven injections), but there was no
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difference with a modified 'as needed’ regimencalled treat-and-extend (average:nine injections). People receiving monthlyinjections had
moreinjections andthis increased the risk ofrare, but severe side effects suchasinfections.

 

What wasstudied in this review?

Neovascular age-related macular degeneration occurs in older people andaffects the central part of vision. In nAMD, new blood vessels
growat the backofthe eye.

Peoplewith nAMDcanbenefit from injections of medicines into the eye. These ‘anti-VEGF’ medicines blockthegrowth of new bloodvessels.
Currently, there is variation in how often these injections are given. A greater numberof injections mayresult in better vision but also
increase harm,such asendophthalmitis, a sight-threatening infectionofthe eye. More injections are also more costlyforthe health service.

Whatwere the mainresults ofthe review?

Cochraneresearchers identified 15 studies (7732 participants) comparing non-monthly and monthly injections. Six out of 15 studies were
funded by drug manufacturers.

The review found:

People whohadless frequent anti-VEGF injections may havehadslightly worse vision at one year compared with people having monthly
injections wheninjections (seven on average) are delivered 'as needed’. This wasa difference of 1 or 2 more letters read on a vision test
chart and an approximate 10% increased chanceofgaining 15 or moreletters ofvision with monthly injections. There was no evidence of
difference between monthly injections and treat-and-extend (nine injections on average).

There wasanincreased chanceofendophthalmitis with monthly injections. Endophthalmitis is rare, occurring in approximately 8 in 1000
people having monthlyinjections for one year, and in approximately 1 per 1000 people (range0 to 4) having less than monthlyinjections
‘as needed’.

How up-to-date wasthis review?
The search wasupdated on 18 October 2019.
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SUMMARY OF FINDINGS

Summary of findings 1. As needed compared to monthly injections for administration of anti-vascular endothelial growth factor agents for
neovascularage-related macular degeneration

PRN compared to monthlyinjections for administration of anti-vascular endothelial growth factor agents for neovascular age-related macular degeneration

Aseaqry©auesyr0KF
Patient or population: people with neovascular age-related macular degeneration

Setting: eye services delivering intravitreal injections of anti-vascular endothelial growth factor agents

Intervention: PRNinjections “yy]eeyseyneg *SUOISDApPaUUosu| a2UapiAapaysniy
Comparison: monthly injections

Outcomes Anticipated absolute effects* (95% Cl) Relative ef- N¢ ofpartici- Certaintyof|Comments
$Afect pants the evidence

Risk with monthly injections—_Risk with PRN (95% Cl) (studies) (GRADE)

Changein BCVA at 1 year The meanchangein BCVA at 1 Standard PRN _ 2299 ®86O Test for sub-
(ETDRSletters score, the year was+8.8 letters (4 RCTs) Moderate 2 groupdiffer-
higherthe score the better) MD1.68 letters lower ences

(-2.81 to -0.55)
P=0.26

Treat-and-extend — 1226 600

Low a,b
MD 0.51 higher(-3.14 to 4.16) (3 RCTs)

Gain of 2 15letters visual 294 per 1000 Standard PRN RR 0.87 2299 S600 Test for sub-
acuity at 1 year (4 RCTs) Low 4,¢ groupdiffer-

256 per 1000 (0.76 to 0.99) ences
(223 to 291)

P=0.04

Treat-and-extend RR1.11 1169 ®6O0 °

Low 2.¢ 8
326 per 1000 (0.91 to 1.36) (3 RCTs) o

(268 to 400) 2og
a

Changein centralretinal The mean changein central Standard PRN _ 2215 ®BeO Test for sub- o
thicknessat 1 year (um, the retinal thickness at 1 yearwas — . (4 RCTs) Moderate 27 groupdiffer- S
thinner the better on average) 165.5um MD20.8 um higher ences g

(5.8 to 35.9) a

P=0.97 3
Treat-and-extend = 635 ®8O0 =

Low 4.c ®
MD 22.0 pm higher (2) =

5
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(-37.2 to -81.1)

Changein Qolscores at 1 Data could not be extracted. Author reported that measures of QoL
year(higherwasbetter) (median EuroQoL EQ-5D)did not differ to a significant degree be-

tween monthly and PRNat1 year.

Numberof injections at 1 The mean numberof injections Standard PRN
year at 1 year was 11.3

MD 4.57 lower

(-5.38 to -3.76 lower)

Treat-and extend

MD2.42 lower

(-2.71 to -2.14)

Cost of treatmentperper- We could not estimatethedifference in meancost oftreatment per
son at lyear personat1 yearfor different regimens. Differences betweenregi-

menswerereduced if bevacizumabwasused.

Endophthalmitis (ocularad- 8 per 1000 1 per 1000

verse event) a coal‘04per

Peto OR 0.13

(0.04 to 0.46)

498

(1 RCT)

2336

(4 RCTs)

1232

(3 RCTs)

1105

(2 RCTs)

3175

(6 RCTs)

Low 2.¢

e860

Moderate 2

@8SO

Moderate 2

Low 4

e880

Moderate 7

31)
a8
a>
95

Test for sub- < g
groupdiffer- o
ences

oss
P<0.01 Soe

238>of

sa2
Fae72.98

*The risk in the intervention group(and its 95% confidenceinterval) is based on the assumed risk in the comparison group and therelative effect of the intervention (and
its 95% Cl).

BCVA:best-corrected visual acuity; Cl: confidence interval; ETDRS: Early TreatmentDiabetic Retinopathy Study; MD: meandifference; OR: oddsratio; PRN: as needed;
QoL:quality of life; RCT: randomized controlled trial; RR:risk ratio.

GRADEWorking Groupgradesofevidence
High-certainty: weare very confidentthatthe trueeffect lies close to that of the estimateof the effect.
Moderate-certainty: we are moderately confident in the effect estimate: the true effectis likely to be close to the estimate of the effect, but there is a possibility thatit is
substantially different.
Low-certainty: our confidencein the effect estimateis limited: the true effect may be substantially different from the estimateofthe effect.
Very low-certainty: we havevery little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate ofeffect.

9Downgradedonelevel for potential risk of bias as more than half were 'unclear' or ‘high.’
bDowngraded onelevelfor inconsistency due to heterogeneity in the treat-and-extend subgroup
Downgraded onelevelfor imprecision as no quantitative data could be extracted: "no difference" reported butthe precision of this statement wasunclear.
dDowngraded twolevels for indirectness as drug cost data available from two studies (CATT 2011; IVAN 2012b), and a full economic evaluation available from one study (!VAN
2012b): data available from two countries (US and UK), not including measures of variation in total cost per regimen, with unknownapplicability to other settings. smalnay29ewWaysfsJoaseqe}egauesYyI0>
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Summary offindings 2. Extended-fixed compared to monthly injections for administration of anti-vascular endothelial growth factor agents for
neovascularage-related macular degeneration

Extended-fixed compared to monthly injections for administration of anti-vascular endothelial growth factor agents for neovascular age-related macular degener-
ation

Patient or population: people with neovascular age-related macular degeneration

Setting: eye services delivering intravitrealinjections of anti-vascular endothelial growth factor agents

Intervention: extended-fixed injections, such as injections every 2 or 3 months

Comparison: monthly injections

Outcomes

Change in BCVA at 1
year(ETDRSletters
score, the higher the
score the better)

Gain of > 15 letters vi-

sualacuity at 1 year

Changein centralreti-
nal thicknessat 1 year
(um,the thinnerthe bet-

ter on average)

Changein Qolscore at
1 year (measured with
NEI VFQ-25 question-
naire; the higher score
the better)

Numberofinjections at
lyear

Cost of treatment per
person at 1 year

Anticipated absolute effects* (95% Cl)

Risk with monthly injections

The mean changein BCVAat 1 year
was9 letters' improvement

Risk with extended-fixed

MD 1.32 letters lower

(-3.93 to 1.29)

 

300 per 1000

The meanchangecentralretinal
thickness at 1 year was -137 pm

280 per 1000
(240 to 330)

MD8.16 higher
(-11.07 to 27.40)

 

The meanchangein QoLscore at 1
year was an improvementofabout 5

MD 0.59 lower

(-2.22 to 1.04)

Relative effect

(95% Cl)

RR0.94

(0.80 to 1.10)

Ne of partici-
pants
(studies)

1439

(3 RCTs)

1441

(3 RCTs)

1439

(3 RCTs)

1220

(1 RCT)

Only 1 trial (1220 participants) comparing an extended (bimonthly) with a monthly regimen:7.5 injections
with the extended-fixed regimen (scheduled for 8 injections), 12.3 in the monthly regimen (scheduled for 13
injections); no measures of variation reported andlimited variation in the numberofinjections within each
arm expected.

Noneofthe trials in this comparison category measured treatmentcost.

Certainty of
the evidence

(GRADE)

S860

Moderate 7

eeeO

Moderate 7

@B00

Low a,b

®8soO

Moderate 7

Notapplica-
ble

Notapplica-
ble

Aseaqry©auesyr0KF
“yyeaysaneg *SUOISDApPaUUosu| *a2uapiAapaysnay

Comments

smalnay29ewWaysfsJoaseqe}egauesYyI0>
SamsungBioepis Exhibit 1034 - Page 9

Biocon Exhibit 1034 - Page 9



“Pd‘suos°9Aay1MUYorAqpaysi|qnd‘uonesoge}}ODauesyI09AY!0207@IYy8uUAdo
(mataay)UoNesauazap

Je}Newpazejas-adese]NIsEAOAUJOYSJUaTe10}De}YIMOIT}eI]}aYyJOPUAJe}NSeA-1QUEJOUON1}sUIWIpeJO}SUdUIZadJUSARAL]  
Endophthalmitis (ocu- 8 per 1000 2 per 1000 RR0.19(0.03to 1132 S600 — fr:
lar adverse event) 1.12) Low a,b J

(0 to 9) (3 RCTs)

ats
*Therisk in the intervention group(and its 95% confidenceinterval) is based on the assumed risk in the comparison groupandtherelative effect of the intervention (and cS
its 95% Cl). 95
BCVA: best-corrected visual acuity; Cl: confidence interval; ETDRS: Early TreatmentDiabetic Retinopathy Study; MD: mean difference; NE! VFQ-25 : NationalEye Institute < g
25-Item Visual Functioning Questionnaire; QoL: quality of life; RCT: randomized controlled trial; RR:risk ratio. ©

GRADEWorking Groupgradesofevidence esr
High-certainty: weare very confidentthatthe trueeffect lies close to that of the estimateof theeffect. & § =
Moderate-certainty: we are moderately confident in the effect estimate: the true effectis likely to be close to the estimate of the effect, but there is a possibility thatit is go 2
substantially different. gee
Low-certainty: our confidencein the effect estimateis limited: the true effect may be substantially different from the estimate of the effect. _ 3
Very low-certainty: we havevery little confidencein the effect estimate: the true effect is likely to be substantially different from the estimate ofeffect. a

2Downgraded onelevel for potential risk of bias as more than half were ‘unclear’ or ‘high.’
bDowngraded onelevel for imprecision due to wide confidence intervals aroundestimate.
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BACKGROUND its efficacy and safety, ANCHOR and MARINA (ANCHOR 2009;

Description of the condition

Age-related macular degeneration (AMD) is a_ progressive,
degenerative disease of the central retina, known as the macula,
that can result in central vision loss. It is the leading cause of
irreversible vision loss in industrialized countries and the third

major causeof blindness globally (Bourne 2014; WHO 2016). The
mainrisk factor for AMDis age (Klein 1992; Leibowitz 1980); other
risk factors include cigarette smoking, white race, and genetic
variation (Christen 1996; Evans 2005; Friedman 1999; Friedman
2004; Miller 2013; Seddon 1996; Swaroop 2007). Therearetwo main
forms of AMD: non-neovascular, knownas'dry' or 'non-exudative,’
and neovascular, knownas'wet'or ‘exudative,’ types.

This review focused on neovascular AMD (nAMD). Approximately
20% of dry AMD cases transform to exudative disease through
developmentofchoroidal neovascularization (CNV), the abnormal
proliferation of blood vessels in the inner choroid layer (Harper
2010). Defects in Bruch's membrane and theretinal pigment
epithelium (RPE) enable extension of choroidal blood vessels into
the subpigment epithelial space and eventually the subretinal
space. Leakageor bleeding from these vessels causes exudative or
hemorrhagic retinal detachments,triggering fibrosis. The resulting
scarred retina has significantly decreased visual capacity (Harper
2010; Solomon 2014).

Fluorescein angiography (FA) findings are the gold standard for
diagnosing CNV. Fluorescein dyeis injected into a vein and travels
into the eye; characteristic patterns of hyperfluorescence and
hypofluorescence outline pathology. CNV diagnosis is supported by
hyperfluorescent lesions in the macula that increase in intensity
andsize within a few minutes. Over the years, spectrum-domain
optical coherence tomography (SD-OCT) has emerged as the main
tool for monitoring disease and evaluating treatment response.
OCT provides cross-sectionalviewsof the layers of the retina (AAO
2015), and it can be obtained quickly and non-invasively. Since
2014, OCT angiography has becomeavailable to evaluate AMD
lesions non-invasively, although its use is limited by additional cost
and somechallenges to properly obtain and interpret the images.

CNV represents pathologic angiogenesis, the developmentof new
capillaries, in the choroid. In nAMD,chronic exposure to hypoxia,
ischemia, inflammation, ora combinationofthese tips the balance
betweenangioinhibitors and angioactivators toward the formation
of new blood vessels (Bressler 2009; Gunda 2013). The natural
progression of nAMDwithouteffective treatmenteventually results
in an end-stage subretinal disciform scar andloss ofvision.

Description of the intervention

The current mainstaytreatmentfor nAMDis intravitreousinjections
of anti-vascular endothelial growth factor (anti-VEGF) agents.
VEGFis an endothelialcell-specific mitogen that promotes the
proliferation of new vessels and increased vascular permeability
(Ferrara 2004). It is upregulated in nAMDandis a key factorin
the pathogenesis of CNV. Anti-VEGF agents, including ranibizumab,
bevacizumab,and aflibercept, target this angioactivator in their
treatment of nAMD(Bressler 2009; Ferrara 2004; Gunda 2013).

Ranibizumab, a monoclonal antibody fragment against VEGF-A,
wasapproved by the US Food and Drug Administration (FDA) for
the treatment of nAMD in 2006. Twopivotal trials demonstrated

MARINA2006). Bevacizumab,a monoclonalantibody against VEGF-
A, has been used alongside ranibizumabas a cheaperanti-VEGF
alternative. Although it is FDA approved only for the treatment
of colorectal cancer, non-small cell lung cancer, cervical cancer,
glioblastoma,and renalcell carcinoma,it is used off-label to treat
nAMD. Several trials have demonstrated comparable efficacies
and safeties between these two anti-VEGF agents (CATT 2012;
GEFAL 2013; IVAN 2012a; MANTA 2013; Moja 2014; Solomon 2014).
However, the marketed dosage of bevacizumabis toolarge for use
in the eye. The appropriate dose of bevacizumabforintravitreous
injection has to be compounded bypharmacies, which introduces
contamination risk. Its use in the eye is not regulated by the
FDA. The FDA approvedathird anti-VEGF intravitreous agent,
aflibercept, in 2011 forthe treatment of nAMD.It is a decoy receptor
that blocks VEGF-A, VEGF-B, and placental growthfactor. VIEW 1
and VIEW 2 trials (VIEW 2012) demonstrated the non-inferiority of
aflibercept efficacy when compared to ranibizumab (Sarwar2016).

Thefirst FDA approved anti-VEGF drug, pegaptanib (VISION 2006),
is no longerin use because ofthe bettervisualacuity results from
ranibizumab, bevacizumab,andaflibercept (Sarwar 2016; Solomon
2014). Photodynamic therapy (PDT) decreases rates of visual loss
from subfoveal nAMDandstill hasclinical application in rare cases
(TAP 2001; VIP 2001; Wormald 2007; Yonekawa 2015). Our review
focused on treatment regimensusing ranibizumab, bevacizumab,
and aflibercept intravitreousinjections.

There is currently no standard regimen for injection frequency
after the initial three monthly loading doses. Ophthalmologists
administer anti-VEGF injections at frequencies that vary based
on physician practice and individual cases after the first
three injections of anti-VEGF agents. Intravitreous injections
of ranibizumab were administered monthly in the MARINA
and ANCHORtrials (ANCHOR 2009; MARINA 2006). With a

higher binding affinity and thus longer therapy window than
ranibizumab,aflibercept's non-inferior effects were demonstrated
with injections everytwo monthsafterthree initial monthly loading
doses (VIEW 2012).

Additional studies have investigated ranibizumab, bevacizumab,
and afliberceptefficacy using a variety of monthly and non-monthly
injection regimens. Non-monthly dosing has included: loading
doses (monthlyforthe first three months) followed by as needed
(or pro re nata [PRN]), every eight weeks, quarterly, crossover
from monthly to PRN,or formula-based (suchas treat-and-extend
protocol) (Abedi 2014; CATT 2012; CLEAR-IT 2 2011a; HARBOR
2014; IVAN 2012a; PIER 2010; PrONTO 2009; Schmidt-Erfurth 2011;
SECURE 2013; SUSTAIN 2011; VIEW 2012). PRN is a reactive scheme

in which injections are administered wheneverdisease activity is
detected with OCT, commonly asintraretinal or subretinalfluid, or
whenvisualloss is associated with clinical signs of CNV recurrence,
such as subretinal hemorrhageorexudation. The treat-and-extend
regimenisalso reactive, since an injection is given when recurrence
is observed, but further injections are delivered extending their
interval (generally by two weeks) evenifno recurrence is observed;
if recurrence is observed, then further treatment is administered

shorteningthefollowinginterval (e.g. by two weeks). In this review,
weincluded the treat-and-extend regimen in the PRN category
givenits reactive characteristics, but we acknowledgethata larger
numberofinjections are expected. Althoughall investigations have
supported theuse of anti-VEGFagents,it is unclear which regimen 
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is superior with respect to efficacy and safety to 'standard' PRN,the
terms wewill use here in subgroup analyses of PRN regimens.

The ideal treatment protocol would minimize the number of
injections to decrease adverse effects and maximize therapeutic
outcomes. The potential adverse effects are rare but may have
serious consequences for vision from the procedure and the
drug itself. Serious risks from the injection process include
endophthalmitis, retinal hemorrhage, retinal detachment, RPE
detachment, retinal edema, and vitreous detachment (CATT 2012;
CLEAR-IT 2 2011a). Potential adverse drug events include systemic
arterial thromboembolic events such as myocardialinfarction and
cerebral vascular accident (CATT 2012). Although Solomon and
colleagues found the occurrence of systemic adverse events to
be comparableacross anti-VEGF and control groups and between
ranibizumab and bevacizumab when given the sameinjections
regimens, the numberof participants in the trials included in their
review wasinsufficient to detect meaningful differences in rare
adverse events (Solomon 2014). Furthermore, their review did not

compare dosing regimens. Inclusion of more trials in our review
mayreveal other adverse systemic effects of individual anti-VEGF
agents in addition to those risks posed bythe injection procedure.

Delivering injections more frequently than therapeutically required
also imposes an unnecessary cost burden on individuals and
national healthcare systems.

Howtheintervention might work

Pivotal anti-VEGF trials followed monthly injection regimens to
investigate drug efficacy.Initial trials of ranibizumab, bevacizumab,
andaflibercept used monthly administration ofthedrugs (ANCHOR
2009; CATT 2012; CLEAR-IT 2 2011a; IVAN 2012a; MARINA 2006).
Mean change of best-corrected visual acuity (BCVA) after two
years was +8.1 for monthly ranibizumab 0.5 mg, +7.8 for monthly
bevacizumab 1.25 mg, and +9 for monthly aflibercept 2.0 mg
(ANCHOR2009; CATT 2012; CLEAR-IT 2 2011a).

Subsequenttrials have investigated ranibizumab, bevacizumab,
andafliberceptefficacyusinga variety ofmonthly and non-monthly
injection regimens. The VIEW trials compared monthly injections
with bimonthly injection of aflibercept 2.0 mg after three initial
monthly doses. Results demonstrated comparable effects on BCVA
due to aflibercept's longer therapy window than ranibizumab
(CLEAR-IT 2 2011la; VIEW 2012; Yonekawa 2015). Trials also have

investigated PRN, quarterly, crossover from monthly to PRN, and
formula-based (i.e. treat-and-extend protocol) regimens. Effects on
BCVAfrom these trials have been mixed (Abedi 2014; CATT 2012;
CLEAR-IT 2 2011a; HARBOR2014; IVAN 2012a; PIER 2010; PrONTO
2009; Schmidt-Erfurth 2011; SECURE 2013; SUSTAIN 2011; VIEW
2012). Schmuckerand colleagues performed a systematic review
and meta-analysis of PRN injections versus monthly injections of
anti-VEGF in 2015; the review and meta-analysis, which included
reports from threetrials of more than 2000 participants (CATT 2012;
HARBOR2014;IVAN 2012a), found that thoseon PRN treatmenthad
slightly but statistically significantly worse BCVA and anincreased
risk of systemic adverse events compared to those given monthly
injections (Schmucker 2015). As their findings were based on only
three trials, it was not known which injection regimen satisfied
therapeutic standards while minimizing injection frequency to
eliminate unnecessary risk of adverse events and to control cost.

Whyit is importantto do this review

Although nAMDisless prevalent than non-exudative disease,it
accounts for 80% of severe vision loss due to AMD (worse than
20/200 Snellen acuity) (Leibowitz 1980). Risk factors for conversion
from non-exudative AMD to nAMDinclude a decrease in visual

acuity to 75 or fewer Early Treatment Diabetic Retinopathy Study
(ETDRS)letters from a baseline of more than 85 letters and older
age (Friberg 2012).

As global populations age, the numberof people affected by AMD
is expected to rise. Approximately 1.25 million people with nAMD
were reported in the USA in 2004. By 2020, the prevalence of nAMD
in the USA is expected to increase to an estimated 1.875 million
cases (Friedman 2004). AMD imposes a significant decrement in
people's quality oflife, with the impact from severe AMD likened
to that of end-stage cancerora stroke requiring constant nursing
care (Brown 2006). Several studies have suggested AMDasa risk
factor for depression, a major cause of disability (Casten 2004).
Thirty percent of people with AMD have depression, compared
with 15% of adults aged 65 years and older whohaveclinically
significant depressive symptomsin the USA and internationally
(Casten 2004; Fiske 2009). nAMD notonly has negative effects on
individual patients, but also has negative social and economic
consequences. Usingutility analysis, researchers have estimated a
gross domestic product cost of USD 5.396 billion peryeardue to lost
productivity (Brown 2005).

Previous Cochrane Reviewshaveinvestigated and demonstrated
the efficacy and safety of intravitreous anti-VEGF agents for
the treatment of nAMD (Solomon 2014). However, ever-growing
burdensonthe patient and healthcare systems necessitate cost-
effective therapies for nAMD andconsiderationofthe lowercost of
bevacizumabversusranibizumabandaflibercept (CATT 2011; IVAN
2012b). It remains unknown which treatment regimen is optimal
whenbalancingefficacy, safety, and cost.

OBJECTIVES

To investigate the effects of monthly versus non-monthly
intravitreous injection of an anti-VEGF agent in people with newly
diagnosed nAMD.

METHODS

Criteria for considering studies for this review

Typesofstudies

Weincluded only randomized controlled trials (RCTs).

Typesofparticipants

Weincluded trials in which participants had a diagnosis of nAMD as
defined by studyinvestigators.

Typesof interventions

Intervention (main): non-monthly intravitreousinjectionofan anti-
VEGFagent, including loading doses (monthlyforfirst three months
followed by PRN, every eight weeks, quarterly, crossover from
monthly to PRN,or treat-and-extend protocol).

Comparison: monthlyintravitreous injection ofan anti-VEGF agent.
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Weonly included trials that utilized a standard anti-VEGF dose
(ranibizumab 0.5 mg, bevacizumab 1.25 mg, and aflibercept 2.0
mg).

As explained in the Description of the intervention section, we
grouped thetreat-and-extend regimen with PRN regimens, in
whichinjections are prescribed when CNV recurrence is detected
clinically, typically because of exudation with OCT or hemorrhage
detection. However, in the treat-and-extend regimen, further
injections are prescribed at increasing intervals evenifthe macula
is dry. Thus, this regimen is moreintensive than 'standard' PRN (no
treatment algorithm, such as in treat-and-extend protocols) and
is favored by manyclinicians. Therefore, we decided post hoc to
conduct subgroup analyses to compare standard PRN andtreat-
and-extend with monthly regimens. We also decided post hoc to
includetrials directly comparing different non-monthly regimens
becausethisis also very relevantto clinicians.

Types of outcome measures

Primaryoutcomes

« BCVAmeasured in ETDRS letters on a logMARchart and analyzed
as mean changeof BCVA from baseline to one yearoffollow-up.

Secondary outcomes

« Mean change of BCVA measured in ETDRS letters on a logMAR
chart from baseline to two years of follow-up.

¢ Proportion of participants with an improvementof BCVA by 15
ETDRS letters (0.3 logMARor3 Snellen lines) or more at one and
twoyears of follow-up.

* Mean change in optical coherence tomography (OCT) central
subfovealretinal thickness (CRT) in micrometers from baseline

to one and twoyears offollow-up.

« Meanchangeinquality oflife from baselineto one and two years
of follow-up using any validated questionnaire.

« Useof resources: numberof injectionsin thefirstyearand within
twoyears andtheir cost estimates.

Adverse events

We compared systemic adverse events (e.g. all-cause death,
serious systemic adverse events) within thefirst year of treatment
and follow-up. For ocular adverse events, we focused on
endophthalmitis because it is the most devastating ocular
complication and maybe related to the numberofinjections.

We considered outcomesat '12 months' to be any observation
between nine and 15 months. If change in outcome measures
between baseline and one- and two-year follow-up was not
reported or calculable, we collected data at the last follow-up.

Search methodsforidentification of studies

Electronic searches

The Cochrane Eyes andVision Information Specialist conducted
systematic searchesin the following databases for RCTs. The search
excluded trials initiated prior to 2004 becauseintravitreous anti-
VEGFagents were introduced after 2004. There were no language
restrictions in this search. The date of the search was 18 October
2019.

« Cochrane Central Register ofControlled Trials (CENTRAL), which
contains the Cochrane Eyes and Vision Trials Register (2019,
Issue 10; Appendix 1).

« MEDLINEOvid (from January 1946 to 18 October 2019; Appendix
2).

+ Embase Ovid (from January 1980 to 18 October 2019; Appendix
3).

« LILACS (Latin American and Caribbean Health Sciences

Literature Database;from 1982 to 18 October 2019; Appendix 4).

« ISRCTN registry (www.isrctn.com/editAdvancedSearch:
searched 18 October 2019; Appendix5).

« US National Institutes of Health Ongoing Trials Register
ClinicalTrials.gov (www.clinicaltrials.gov: searched 18 October
2019; Appendix6).

« World Health Organization InternationalClinical Trials Registry
Platform (ICTRP; www.who.int/ictrp; searched 18 October2019;
Appendix7).

Searching other resources

We reviewed the reference lists of included trial reports and
related systematic reviews to identify additional relevanttrials.
Wecontacted pharmaceutical companies that sponsored studies
on anti-VEGF drugs for information about any ongoing or
completed clinical trials for which findings have not been
published. We searched abstracts from the annual meetings of
the Association for Researchin Vision and Ophthalmology (ARVO),
the European VitreoRetinal Society, the Macula Society, the Retina
Society, subspecialty meetings from the American Academy of
Ophthalmology, and the American Society of Retinal Surgeons for
ongoingtrials from 2004 to 29 October 2019.

Data collection and analysis

Selection of studies

Two review authors independently screened the titles and
abstracts resulting from the searches using web-based software
(Covidence). We resolved disagreements by discussion. Citations
considered irrelevant at this stage were not documented in the
review other than to note the numberof these in a flow chart.

Weobtainedfull-text copies of reports from potentially relevant
records.

Two review authors independently assessed the full-text reports
for inclusion according to the Criteria for considering studies for
this review. We resolved disagreements by discussion with a third
review author. We corresponded with investigators to clarify trial
eligibility, as appropriate. We were not masked to the namesofthe
authors,institutions, orjournal publication when we reviewed full-
text reports.

Welisted all studies excluded after review of full-text reports and
provided a brief justification for exclusion in the Characteristics of
excluded studiestable.

For potentially eligible studies identified from trials registers, we
proceeded asfollows.

« Ifthe study had a completion date more than twoyears earlier
than our search date, we looked for publications from the
study and contacted the investigators as necessary to obtain
published or unpublished data from thetrial.Ifeligible, the trial 
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wasincluded in the review irrespective of whether we could
identify a publication.

+ If the study had a completion date within two years later than
thedateofoursearchorin the future, we documented the study
in the Characteristics of ongoing studiestable.

Data extraction and management

Tworeview authors independently extracted study characteristics
including study methods,participants, interventions, outcomes,
and funding sources. We contacted the authors of trial reports
for data on primary and secondary outcomes in the individual
trials when the information was not clearly presented or not
available from the full-text reports. We extracted data on BCVA,
adverse events, and other relevant outcomes. We extracted data
from figures published in the trial reports when applicable and
communicated with the authors to verify extracted data. One
review author entered data into Review Manager 5 (Review
Manager2014), and a second review authorverified the data entry.

Assessmentofrisk of bias in included studies

Wespecifically considered and reported on the following sources
of bias.

« Selection bias (random sequence generation, allocation
concealment before randomization): was the sequence of
allocation generated using a random procedure and wasthe
allocation concealed to people recruiting/enrolling participants
and to participants before randomization?

« Performance bias (masking of participants and researchers):
were the recipients of care unaware of their assigned
intervention? Were people providing care unaware of the
assigned intervention? This judgment concerned all outcomes.

+ Detection bias (masking of outcome assessors): were people
evaluating outcomes unaware of the assigned intervention?
This judgment concerned all outcomes.

¢ Attrition bias: werethe rates offollow-up and compliance similar
in the trial treatment groups? Wastheanalysis by intention-to-
treat (ITT)? Were there any postrandomization exclusions?

« Selective outcomereporting bias: was there any evidencethat
outcomes that were measured had not been reported?

Wegraded eachtrial for each domainatlowrisk of bias, high risk
of bias, or unclear risk of bias (lack of information or uncertainty
of potential for bias), as described in Chapter 8 of the Cochrane
Handbookfor Systematic Reviews of Interventions (Higgins 2019).
We contacted trial investigators for clarification of parameters
graded as ‘unclear’ and proceeded withavailable information when
they did not respond.

Measuresoftreatmenteffect

Wecalculated the mean difference (MD) and 95% confidence

interval(Cl) forthefollowing continuous outcomes: mean change in
BCVA, mean changein CRT, and numberofinjections. We calculated
the risk ratio (RR) and 95% Cl for the following dichotomous
outcomes: proportion of participants with an improvement of
BCVA, andincidence of adverse events.

Wherepossible, we checked for the skewness of continuous data
by considering the ratio of the meanto the standard deviation for

continuousvariables with a natural ceiling, such as BCVAorretinal
thickness.

We planned to use the standardized mean difference (SMD)
with 95% Cl whenevertrials measured a continuous outcome

on different scales, such as quality of life scores from different
questionnaires. The SMD expressesthe size of the intervention
effect in eachtrial relative to the variability observed in thattrial.
If one scale increased with severity while another decreased with
severity, we ensured thatall the scales measured improvementin
the samedirection, either by multiplying the meanvalues oftrials
using onetype ofscale by -1 or by subtracting the mean from the
maximum possible valuefor the scale.

Unit of analysis issues

Weanticipated unit of analysis issues with respect to eyes in few
trials because most trials of treatment of nAMD designated one
eye of a participant as the study eye. Therefore, participants were
randomized to treatmentofone eye perparticipant and outcomes
reported for study eyes. Nonetheless, we planned that, if trials
included more than 10% of participants with both eyes in the
analysis, regardless of whetherthe twoeyes of a participant were
assigned to the sameora different injection regimen, we would
conduct a sensitivity analysis which excluded these trials. In the
current versionof this review, one eye perparticipant was the unit
of analysisinalltrials.

Whenstudies had more than two treatment arms, we only used
those with treatment regimens meeting our inclusion criteria
for each comparison. If similar regimens were used (e.g. with
both bevacizumabandranibizumab), we pooled these armsusing
standard Cochraneformulas.

Dealing with missing data

Whenever possible, we conducted an ITT analysis. We used
outcome data imputed by the trial investigators whenever
appropriate, but we did not impute missing data ourselves.

WhenITT outcomedata werenotavailable, we did an available-
case analysis. This approach assumes that data are missing at
random. We assessed whetherthis assumption was reasonable
by collecting data from each included trial on the numberof
participants excluded orlost to follow-up and reasonsfor loss to
follow-up by treatment group, whenreported.

Assessmentofheterogeneity

Weexamined theoverall characteristics of the trials, in particular
the type of participants and typesof interventions, to assess the
extent to which thetrials were similar enough to make pooling
outcomedata sensible.

We looked at the forest plots of outcome estimates to see how
consistentthe results of the trials were, with particular attention to
the size and direction of effects and overlapofCls.

Wecalculated I2 statistics, whichisthe percentage ofthevariability
in effectestimatesthat is dueto heterogeneity ratherthan sampling
error(i.e. chance; Higgins 2002). We considered |? values over 50%
to indicate substantial statistical heterogeneity and considered the
Chi2 test. As the Chi2 test has low powerto identify heterogeneity
whenthe numberoftrials is small, we considered P less than 0.1 to

indicate statistical significance. 
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Assessmentof reporting biases

We assessed selective outcome reporting for each trial by
comparing the outcomes specified in a protocol, research plan, or
clinical trial registry with the outcomes reported. When there was
no prepublication documentavailable, we compared theoutcomes
specified in the design and methodssectionsoftrial reports to the
outcomes reported. Whenthere were 10 or more trials included in
a meta-analysis, we planned to useafunnelplot to assess potential
publication bias.

Data synthesis

We combined data using a random-effects model in Review
Manager5 (Review Manager2014). Whenevertherewere fewerthan
three trials in a comparison, we used a fixed-effect model.

If there was inconsistency between studyresults (e.g. the effects
werein different directionsorthe I2 value was more than 50% and

the Chi2 P value wasless than 0.1), we did not combine the data
but described the pattern ofthe individual study estimates.Ifthere
wasstatistical heterogeneity but all the effect estimates were in
the samedirection such that a pooled estimate provided a good
summary ofthe individualtrial results, we elected to combined the
data.

Subgroupanalysis and investigation of heterogeneity

Our primary analysis compared the monthly injection arm ofall
trials with all the reduced frequency regimenssimultaneously.If
there weresufficient trials and outcome data, we compared the
effect of treatment regimensin the following subgroups:

« different anti-VEGF agents (this analysis wasnot possible);

+ different decision-making criteria, for example visual acuity
based versus OCT based (this analysis was notpossible);

« ‘standard’ PRN versustreat-and-extend regimens.

We had enough data only to investigate the comparison of
‘standard’ PRNversustreat-and-extend regimens.

Sensitivity analysis

We plannedto perform the following sensitivity analyses on the
primary outcome:

« excludingtrials at high risk of bias in one or more domains;

« excluding trials with more than 10% ofparticipants with both
eyesin primary analyses;

* comparing fixed-effect and random-effect models (if three or
moretrials).

‘Summary offindings' tables

We prepared ‘Summary offindings’ tables to present estimated
relative and absolute risks. Two review authors independently
graded the overall certainty of the evidence for each outcome
using the GRADEclassification (GRADEpro GDT). We included the
following outcomes in the 'Summary offindings’tables.

« Mean change in BCVA measured ona logMAR chartfrom baseline
to oneyearoffollow-up.

« Proportion of participants with an improvement of BCVA by 15
ETDRSletters (0.3 logMARor3 Snellenlines) or more at one and
twoyears of follow-up.

« Mean change in OCT CRT in micrometers from baseline to one
yearoffollow-up.

« Mean changein quality oflife from baseline to one and twoyears
of follow-up using any validated questionnaire.

« Useof resources: numberofinjectionsin thefirstyearand within
two years andtheir cost estimates.

« Ocular and systemic adverseeffects.

RESULTS

Description of studies

Results of the search

The electronic database searchesof this review, last conducted on
29 October 2019, yielded 4227 records (Figure 1). We removed 507
duplicates and screened thetitle and abstracts of 3720 records. We
selected 99 recordsforfull-text review. Weclassified four records

as awaiting classification because only conference abstracts were
available, and one record as an ongoing trial. We excluded 26
reports of21 studies, two studies thatwere not RCTs and 19 studies
in which the intervention or comparatordid not meet oureligibility
criteria. Overall, we included 15 trials (reported in 68 records)
for qualitative analysis and 14 trials for meta-analysis of our
primary outcome. Fewer RCTs wereincludedin the meta-analyses
of secondary outcomes and the numberofstudies included in each
varied.
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Figure 1. Study flow diagram.
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Acronyms used to refer to thetrials in this review are listed
underthe Included studies section. Descriptions are available in
the Characteristics of included studies, Characteristics of excluded

studies, Characteristics of studies awaiting classification, and
Characteristics of ongoing studies sections.

Included studies

Typesofparticipants

This review included 7732 participants randomized in 15 RCTs,
ranging from 37 to 2457 participants within each trial, with a
median ageof 77.5 years (ranging from 68 to 80 years). All 15 trials
randomized one eye per participant. The trials were conducted
worldwide: six trials exclusively took place in the US (Barikian
2015a; CATT 2011; CLEAR-IT 2 2011b; HARBOR 2013; Sarraf 2013;
TREX-AMD 2015), three in the UK(BeMOc 2013; GMAN 2015; IVAN
2012b), one in the Netherlands (Lushchyk 2013), one in China
(NATTB 2012), onein both France and Lebanon(El-Mollayess 2012),

 3621 records excludedafter title

and abstract screening

26 reports of 21 studies excluded,
with reasons

1 report of 1 ongoing study

4 reports of 4 studies awaiting
classification

one in Canada (CANTREAT 2019), and twowith centers across many
countries (TREND 2017; VIEW 2012).

Thirteen trials used a predefined BCVA criterion to determine
participationeligibility and generally excluded people with near-
normalor very low BCVA, whoarestill treated in clinical practice
(Barikian 2015a; CANTREAT 2019; CATT 2011; CLEAR-IT 2 2011b;El-

Mollayess 2012; GMAN 2015; HARBOR 2013; IVAN 2012b; Lushchyk
2013; NATTB 2012; Sarraf 2013; TREX-AMD 2015; VIEW 2012).

Ten trials included participants who had never received any
treatment in the study eye at time of enrollment (Barikian 2015a;
CANTREAT 2019; CATT 2011; CLEAR-IT 2 2011b; HARBOR 2013;

IVAN 2012b; Lushchyk 2013; NATTB 2012; TREX-AMD 2015; VIEW
2012), meaning that our results were based onthefirst treatment
year. Twotrials did not describe the treatment history in their
inclusion and exclusion criteria (El-Mollayess 2012; GMAN 2015).
Investigators of Sarraf 2013 excluded people who hadreceivedanti-
VEGF therapy within 30 daysof enrollment, greater than three prior
anti-VEGF injections, more than one PDTsession, and anyprior 
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AMDtreatmentaside from vitamins and minerals. Investigators of
TREND 2017 excluded participants treated by anti-VEGFs within the
six monthsleading upto the study.

Additional details about the participants in eachtrial are available
in the Characteristics of included studiestable.

Typesofinterventions

The interventions evaluated in each trial are available in the

Characteristics of included studies table. Overall, the trials
evaluated monthly versus non-monthly injection regimens. Most
trials assessed participants every four weeks to monitor and
evaluate the need for retreatment whenapplicable.

Seven trials started with at least three consecutive monthly
loading injections in any intervention group (CANTREAT 2019;
GMAN 2015; HARBOR 2013; IVAN 2012b; Sarraf 2013; TREX-AMD

2015; VIEW 2012). This was followed by monthly versus PRN,
including treat-and-extend injections in CANTREAT 2019, HARBOR
2013, IVAN 2012b, Sarraf 2013, and TREX-AMD 2015. VIEW 2012

evaluated monthly versus extended-fixed injections, and GMAN
2015 compared extended-fixed and PRNinjections. The treat-and-
extend protocolwas considered a subgroupofthe PRNasexplained
in the Description of the intervention section (CANTREAT 2019;
TREND 2017; TREX-AMD 2015).

Thetrials utilized three most prescribed anti-VEGF agents at their
accepted dosages:aflibercept 2.0 mg, bevacizumab 1.25 mg, and
ranibizumab0.5 mg.

The specific criteria for injection in PRN groups varied across
trials, though all the protocols required retreatment based on
a specified decrease in BCVA, new macularfluid, an increase in
CRT, or evidence of new CNV onFA, or a combination of these

criteria. Seventrials initiated retreatment in the presence of new
macular hemorrhage (Barikian 2015a; CANTREAT 2019; CATT 2011;
El-Mollayess 2012; GMAN 2015; IVAN 2012b; Sarraf 2013). Three
trials initiated retreatment when there was an increase in CNV

lesion size (Barikian 2015a; El-Mollayess 2012; GMAN 2015). In two
trials, new, persistent, or enlarging pigmentepithelial detachment
wasanindication for retreatment (Barikian 2015a; Sarraf 2013).
In two trials, new classic CNV wasanindication for retreatment
(Barikian 2015a; El-Mollayess 2012).

Although a few studies allowed clinicians to reduce follow-
up intervals or administer additional injections when deemed
appropriate, or both, the treat-and-extend protocol in CANTREAT
2019, TREND 2017, and TREX-AMD 2015 encompassed
predesignated algorithms that customized follow-up and dosing
frequency. In CANTREAT 2019, on achievementofdiseasestability,
the interval between each subsequent injection was extended
by two weeks (intervals of 6 weeks, 8 weeks, 10 weeks, and a
maximum of 12 weeks) until clinical or diagnostic evidence of
disease instability was observed based on OCT findings, ETDRS
BCVA, or both. In TREND 2017, participants received monthly
injections until resolutionoffluid on OCT. At that point, the follow-
up visit was extended to six weeks. Treatment intervals were
extended by two weeks at each evaluation where there was no
disease activity, as defined by the absenceof fluid on OCT. If there
wasreturn offluid, the follow-up interval was decreased by two
weeks until the participant was backto a four-weekinterval. There
wasroomin thetrial design to allow for modifications based on

the investigators’ judgment. In TREX-AMD 2015,follow-up intervals
were no more frequent than four weeks or less frequent than
12 weeks. Uponresolution of macularfluid, the interval between
visits was lengthened by two-week increments. When there was
recurrentfluid, the interval between visits was reduced by two-
week increments until the eye cycled back to no fluid. If this
happened,the interval between visits was extended byonly one-
week increments until fluid recurred, at which time the interval

betweenvisits was reduced by only one-weekincrements until dry.
At this point, the same follow-up interval was maintained for one
morevisit before extending the interval by one-week increments
so long as the macula wasdry. In participants who developed
three recurrences of macularfluid, the interval was continued for

three consecutive visits no matter thefluid status, followed by re-
initiation ofthe treat-and-extend protocol. Participants received an
injection at every visit.

Types ofoutcome measures

Sarraf 2013 was a small trial aiming to investigate factors that
predicted RPEtears and did not provide data to compare regimens,
despite the fact that 37 participants were randomized to four
groups, of which two were ranibizumab0.5 mg receiving PRN or
monthly injections; thus, 14 trials were includedin the analysis.

Visualacuity

Thirteen of the 15 trials based their primary outcome on BCVA
(BeMOc 2013; CANTREAT2019; CATT 2011; El-Mollayess 2012; GMAN
2015; HARBOR 2013; IVAN 2012b; Lushchyk 2013; NATTB 2012;
Sarraf 2013; TREND 2017; TREX-AMD 2015; VIEW 2012). The primary
outcome of our review, mean change in BCVA from baseline to
one yearof follow-up, was the main outcome measurefor eight
of the included trials (CANTREAT 2019; CATT 2011; El-Mollayess
2012; HARBOR 2013; NATTB 2012; Sarraf 2013; TREND 2017; TREX-
AMD 2015). It was a secondary outcomein fourtrials (Barikian
2015a; CLEAR-IT 2 2011b; GMAN 2015; VIEW 2012). Twotrials used
proportion ofparticipants maintaining vision at week 52 (defined
as loss offewerthan 15letters on the ETDRSchart) as their primary
outcomes (BeMOc 2013; VIEW 2012).

Central subfovealretinal thickness

Oneof the secondary outcomes of our review was change in OCT
CRT in micrometersfrom baseline to one or twoyears offollow-up.
This was the primary outcome measuredby investigators in CLEAR-
IT 2 2011b andthebasis for a secondary outcome measured in 13
of the remaining 14trials (Barikian 2015a; BeMOc 2013; CANTREAT
2019; CATT 2011; El-Mollayess 2012; GMAN 2015; HARBOR 2013;
IVAN 2012b; Lushchyk 2013; NATTB 2012; TREND 2017; TREX-AMD
2015; VIEW 2012). The primary outcome measured in Barikian
2015a wasthe meaninitial centralfluid-free interval after induction

period.

Otherfunctional measures and quality oflife

In IVAN 2012b, authors utilized additional clinical quantifiers of
visual function: the Pelli-Robson chart for measuring contrast
sensitivity, the Bailey-Lovie near reading card for evaluation of
near visual acuity, and the Belfast reading chart to measure
reading speed. Theyalso investigated health-related quality oflife
and participant treatmentsatisfaction using EQ-5D, the published
EuroQol Group quality of life assessment tool (EuroQol 1990).
Investigators in BeMOc 2013 and VIEW 2012 used the National Eye
Institute 25-Item Visual Functioning Questionnaire to assess vision- 
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related quality oflife (NE! VFQ-25), but these results have not been
published yet.

Adverse events

All 15 trials reported ocular adverse events upto at least one year
of follow-up.All but onetrial (Sarraf 2013), also disclosed systemic
events. Sarraf 2013 reported the incidences of postinjection RPE
tears and postinjection retinal epithelial detachments.

Economic considerations

Severaltrials provided data and analysis of cost considerations in
nAMDtreatmentusing anti-VEGFinjections. Seventrials reported
the numberofinjections utilized in each group (CANTREAT 2019;
CATT 2011; El-Mollayess 2012; HARBOR 2013; IVAN 2012b; TREX-
AMD 2015; VIEW 2012); twotrials discussed annualdrug cost (CATT
2011; NATTB 2012); and onetrial provided evaluation ofcumulative
resource use,cost, and cost effectiveness (IVAN 2012b).

Excluded studies

We excluded 21 studies after full-text assessment for reasons

provided in the Characteristics of excluded studiestable. Nineteen
studieswere excluded because intervention and/orcomparatordid
not meet oureligibility criteria and two studies were not RCTs.

Fourstudieswere ongoing,ofwhich threewere conference abstract
and one was unpublished (Characteristics of studies awaiting
classification). Onetrial is awaiting classification since the trial
has been completed butis unpublished (Characteristics of ongoing
studies).

Risk of bias in included studies

The risk of bias assessment for each trial appears in the
Characteristics of included studies table and in Figure 2 and Figure
3.

Figure 2. Risk of bias graph: review authors' judgments about eachrisk of bias item presented as percentages
acrossallincluded studies.
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Figure 3. Risk of bias summary: review authors' judgments abouteachrisk of bias item for each included study.
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Allocation

Five of the 15 studies provided adequate description of both
random sequence generation and allocation concealment to
indicate low risk of selection bias (CANTREAT 2019; CATT 2011;
GMAN2015; IVAN 2012b; HARBOR2013). Three trials were unclear
for either sequence generation or allocation concealment (El-
Mollayess 2012; TREX-AMD 2015; VIEW 2012), and seventrials were
unclear for both (Barikian 2015a; BeMOc 2013; CLEAR-IT 2 2011b;
Lushchyk 2013; NATTB 2012; Sarraf 2013; TREND 2017).

 |@|2|0|5|@[@||@/@|5|@/@[@[4/4}selectivereporting(reportingbias)   
Blinding

Twotrials had a low risk of performance bias as they masked
participants and personnel(IVAN 2012b; VIEW 2012); seventrials
wereathighrisk of bias due to lack of masking (CANTREAT 2019;
CATT 2011; El-Mollayess 2012; GMAN 2015; Lushchyk 2013; NATTB
2012; Sarraf 2013), and the others did not give enough details
(unclear risk of bias). Eight trials masked outcomeassessors at
least regarding BCVA, our primary outcome (CATT 2011; CLEAR-
IT 2 2011b; El-Mollayess 2012; GMAN 2015; IVAN 2012b; NATTB 
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2012; TREND 2017; VIEW 2012), twotrials were at high risk of bias
(Lushchyk 2013; Sarraf 2013), and the othertrials were at unclear
risk of bias.

Incomplete outcome data

Overall, the risk of attrition bias was low acrossthetrials included

in our review. In the 10 trials at low risk, six reported missing
data less than 5% (Barikian 2015a; BeMOc 2013; CLEAR-IT 2 2011b;

El-Mollayess 2012; Sarraf 2013; TREX-AMD 2015), six reported
losses to follow-up that were balanced with similar reasons in
the comparison groups (CATT 2011; GMAN 2015; HARBOR 2013;
IVAN 2012b; TREND 2017; VIEW 2012). NATTB 2012 lost about
13% of participants in each arm but did not report reasons for
missing data and was at unclear risk of bias. Lushchyk 2013
reported an imbalanceoflosses in the two armsand wasat high
risk of bias (28.1% in the bevacizumab every four weeks group,
9.5% in the bevacizumab every six weeks group, and 15.6% in
the bevacizumabevery eight weeks group). CANTREAT 2019 also
reported an imbalance inlosses to follow-up (6.3% in the treat-and-
extend arm and 12.3% in the monthly arm) with no reasonsgiven
(unclearrisk).

Selective reporting

There waslowrisk of selective reporting in eight of the 15trials,
six had unclear risk, and one had high risk (TREND 2017). The
seven trials with low reporting bias presented outcomes that
were consistent with those foundin their registered clinicaltrial
protocols (CATT 2011; CLEAR-IT 2 2011b; GMAN 2015; HARBOR
2013; Lushchyk 2013; NATTB 2012; VIEW 2012). Five trials did not
have a protocol for comparison (Barikian 2015a; BeMOc 2013;El-
Mollayess 2012; Sarraf 2013). TREND 2017 did not report some
outcomes that had been prespecified in the protocol. TREX-AMD
2015 wasstill ongoing at the time of our review, with only one-
year results reported and theintention of carryingoutthetrialfor
two years. IVAN 2012b reported treatmentsatisfaction, survival-
free from treatmentfailure, and serum analysis at one year but not
at two years.

Otherpotential sources of bias

There were no othersources ofbiasidentified.

Conflict ofinterest

Seven studies were free from conflict of interest (Barikian 2015a;
BeMOc 2013; CATT 2011; El-Mollayess 2012; HARBOR 2013; IVAN
2012b; NATTB 2012). There was unclear risk in Lushchyk 2013,
whose authors did not disclose funding sources and declarations
of interest. Six othertrials were industry-funded (CANTREAT 2019;
CLEAR-IT 2 2011b; Sarraf 2013; TREND 2017; TREX-AMD 2015; VIEW
2012).

Effects of interventions

See: Summary of findings 1 As needed compared to monthly
injections for administration of anti-vascular endothelial growth
factor agents for neovascular age-related macular degeneration;
Summary of findings 2 Extended-fixed compared to monthly
injections for administration of anti-vascular endothelial growth
factor agents for neovascular age-related macular degeneration

Asummary ofthe treatments and regimensoftrials included in this
review is presented in Table 1 and Table 2.

As needed (PRN)versus monthlyinjections

Seventrials investigated the effects of PRN versus fixed monthly
injections, of which four adopted standard PRN (CATT 2011; El-
Mollayess 2012; HARBOR 2013; IVAN 2012b) and three used a
treat-and-extend regimen (CANTREAT 2019; TREND 2017; TREX-
AMD 2015). The drugs used were: ranibizumab only (CANTREAT
2019; HARBOR2013; Sarraf 2013; TREND 2017); bevacizumabonly
(El-Mollayess 2012); and both ranibizumab and bevacizumabin
the othertrials. There were no data on comparisons of regimens
available in Sarraf 2013, a small trial which investigated the
occurrence of RPEtears. Participants in TREND 2017 received two
loading doses (day one, month one).

As explained in the Subgroup analysis and investigation of
heterogeneity section, we present ‘standard’ PRN andtreat-and-
extend as subgroups in analyses, since this comparison has been
of clinical interest in recent years, which is supported by significant
differences in some subgroupanalyses.

Visual acuity

All seven trials (3525 participants) with a 'PRN versus monthly'
protocol evaluated the mean changein BCVA andgain of 15 letters
or more in visualacuity at one year (Summary offindings 1). Pooled
estimates are presented separately for the 'standard' PRN and
the treat-and-extend groups andtest for subgroupdifferences are
reported.

Standard PRN treatmentdelivered a medianof7.5 injections(3.8 to
7.7) and yielded a clinically small difference that favored monthly
injections (MD -1.68 letters, 95% Cl -2.81 to -0.55; 4 studies, 2299
participants; |2 = 0%; moderate-certainty evidence dueto risk of
bias [-1]). The treat-and-extend regimen delivered a median of 9.4
injections with no evidence ofa difference in visual acuity change
compared to monthly injections (0.51 letters, 95% Cl -3.14 to 4.16;
3 studies, 1226 participants; I2 = 78%; low-certainty evidence due
to risk of bias [-1] and inconsistency[-1]); the estimates from these
studies were heterogeneous, and in CANTREAT 2019 a reduced-
intensity treat-and-extend regimen gained more visualacuity than
the monthly regimen. The test for subgroup differences between
standard PRN andtreat-and-extend regimen wasnotsignificant (P
= 0.26) (Figure 4; Analysis 1.1).
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Figure 4. Forest plot of comparison: 1 As needed (PRN) versus monthly injections, outcome: 1.1 Mean changein
best-corrected visualacuity at 1 year.
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Regarding the RR of gaining 15 letters or more at one year,
compared to monthly injection, standard PRN regimen slightly
reduced the chancesof improving vision (RR 0.87, 95% Cl 0.76 to
0.99; 4 studies, 2299 participants; I2 = 0%; low-certainty evidence
duetorisk of bias [-1] and imprecision [-1]), whereas the treat-and-
extend wassimilar to the monthly regimen (RR 1.11, 95% CI 0.91 to
1.36; 3 studies, 1169 participants; I2 = 0%; low-certainty evidence
duetorisk of bias [-1] and imprecision [-1]). The test for subgroup
differences suggested less chances of 3-line gain with ‘standard’
PRN compared to treat-and-extend regimens (P = 0.04) (Analysis
1.2).

Twotrials provided results at two years and also favored the
monthly regimen compared to standard PRN (CATT 2011; IVAN
2012b). The MD in mean BCVA change between PRN andfixed
monthly injections at two years was -2.23 letters (95% Cl -3.93
to -0.53; 2 trials, 1295 participants; I2 = 0%; moderate-certainty
evidence dueto risk of bias [-1]; Analysis 1.3). The RR of gaining
15 letters or more at two years was 0.80 but the Cl approached
no evidence of a difference (95% Cl 0.66 to 0.96; 2 trials, 1295

participants; 12 = 74%; low-certainty evidence due to risk of
bias [-1] and imprecision [-1]; the two included trials showed
heterogeneousresults, but both werein the direction of benefit and
wedid not downgradethecertainty of evidence for inconsistency;
Analysis 1.4). A further trial (CANTREAT 2019) provided results at
twoyears and compared a treat-and-extend regimen with monthly
injections, finding no difference in the mean change of visual
acuity (MD 0.80 letters, 95% Cl -1.38 to 2.98 letters; participants
= 580) and RRofgaining 15 letters or more (RR 1.10, 95% Cl
0.82 to 1.46; participants = 580; low certainty of evidence due
to risk of bias and imprecision). Estimates of functional benefit
were heterogeneous between standard PRN andtreat-and-extend
regimens, which could be dueto a higher numberofinjection with

 
-10 -5 10

Favors monthly Favors PRN

a treat-and-extend regimen (MD in numberof injections versus
monthly: standard PRN:-9.78, 95% Cl -10.29 to -9.27; participants =
1303; studies = 2; |2 = 0%: treat-and-extend:. -6.20, 95% Cl -6.99 to
-5.41; participants = 576).

Central retinal thickness

The MDin mean changeof CRT at one year between standard PRN
and monthly regimens was 20.8 um in favor of monthly regimen
(95% CI 5.8to 35.9 um;4trials, 2215 participants; I2=0%; moderate-
certainty evidence dueto risk of bias [-1]; Analysis 1.5). The MD for
the treat-and-extend subgroupversus monthlywas 22.0 um (95% Cl
37.2 to -81.1 um; moderate-certainty evidence duetorisk ofbias [-
1] and imprecision [-1]). The Cls ofsubgroupsof 'standard' PRN and
treat-and-extend regimen subgroupsoverlapped (test forsubgroup
differences: P = 0.96).

Results at two years were available from 1273 participants in two
trials (CATT 2011; IVAN 2012b). The MD in mean changein CRT at
twoyears between standard PRN and monthly was 24.5 um (95% Cl
6.1 to 42.9; 2 trials, 1273 participants; moderate-certainty evidence
dueto risk of bias [-1]; Analysis 1.6), which was approximately the
same as one-yearresults.

Quality oflife

Only onetrial assessed visual function as a quality of life measure
(IVAN 2012b). The IVAN investigators found that EQ-5D, Macular
Disease Dependent Quality of Life, and Macular Disease Treatment
Satisfaction Questionnaire scores did not differ between monthly
and PRNdosing regimensat one year. We could not extract quality
oflife data since the authors reported they were skewed.
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Economicconsiderations Serious systemic adverse events were more common with PRN

Compared to monthly regimen, the numberof injections was
significantly lower (P < 0.001) both in the 'standard' PRN (-4.57
injections, 95% Cl -5.38 to -3.76; 4 trials, 2336 participants; |2 =
0%; moderate-certainty evidence dueto risk of bias [-1]) andin the
treat-and-extend subgroup (-2.42, 95% Cl -2.71 to -2.14; 3 trials,
1232 participants; I2 = 0%; moderate-certainty evidence dueto risk
of bias [-1]). The test for subgroup differences wasstatistically
significant (P < 0.001). Results at two years were available from two
trials (CATT 2011; IVAN 2012b). The mean numberofinjections was
muchlowerin the 'standard' PRN group (MD -9.78, 95% Cl -10.29
to -9.27; 2 trials, 1303 participants; 12 = 0%; moderate-certainty
evidence due torisk of bias [-1]; Analysis 1.7).

We could not estimate the MD in mean cost of treatment per
personatoneyear. Investigatorsfrom IVAN 2012b reported monthly
ranibizumab was the most expensive treatment regimen when
taking into account the costs of monitoring, adverse events, and
drugs. In both monthly and PRN arms, bevacizumabwasless costly
than ranibizumab(two-yearcost for continuoustreatment GBP 651
for bevacizumab and GBP 16,286 for ranibizumab). The authors
determined the main source of cost in ranibizumab treatment was

drug pricing (85% of total costs), whereas fees from treatment
administration and monitoring comprised 65% of the total cost
of bevacizumabtherapy. In CATT 2011, the meantotal drug cost
at one year was USD 23,400 in the monthly ranibizumab group,
USD 13,800 in the PRN ranibizumab group, USD 595 in the monthly
bevacizumabgroup, and USD385 in the PRN bevacizumab group.

Adverse events

Because adverse events wererare, we did not conduct subgroup
analyses by ‘standard’ PRNversustreat-and-extend regimen.

The risk of endophthalmitis was lower with any PRN compared to
monthly injections (Peto oddsratio (OR) 0.13, 95% Cl 0.04 to 0.46;
6 trials, 3175 participants; I2 = 0%; moderate-certainty evidence for
risk of bias [-1]; Analysis 1.8). In this analysis, we used the Peto OR
since data were sparse and sample size per arm wassimilar across
all trials, making this effect measure appropriate.

compared to monthly treatment (RR 1.23, 95% Cl 1.05 to 1.44; 6
trials, 3175 participants; I2 = 0%; low-certainty evidence dueto risk
of bias [-1] and imprecision[-1]; Analysis 1.9).

There were nodifferences between the regimens regarding death
(RR 1.11, 95% Cl 0.55 to 2.23; 7 trials, 3701 participants; |2 = 47%;
Analysis 1.10) and arterial thromboembolic events (RR 0.97, 95% Cl
0.44 to 2.13; 6 trials, 3175 participants; I2 = 56%; Analysis 1.11), but
estimates were imprecise (low-certainty evidence duetoriskofbias
[-1] and imprecision[-1)).

Sensitivity analyses

The sensitivity analysis excluding trials with at least one high-
risk domain and including three ofsixtrials still favored monthly
versus PRN regimenbutwasless precise and included nodifference
(Analysis 1.13). The sensitivity analysis using fixed, rather than
random,effects wassimilar to the primary analysis (Analysis 1.14).

Extended-fixed versus monthly injections

Three trials investigated extended-fixed versus monthly injections
(CLEAR-IT 2 2011b; Lushchyk 2013; VIEW 2012). CLEAR-IT 2
2011b compared aflibercept monthly with every three months.In
Lushchyk 2013, the treatment groups were: bevacizumab monthly,
bevacizumabeverysix weeks, and bevacizumabevery eight weeks.
In VIEW 2012, the comparisons of interest for our review were
betweenaflibercept or ranibizumab monthly andaflibercept every
two months.The non-monthlyparticipants in CLEAR-IT 22011band
Lushchyk 2013did not receive loading doses whereas thosein VIEW
2012 did. Results were notavailable for two-yearfollow-up.

Visual acuity

The MDin mean change in BCVA atoneyearwas -1.32 letters but the
Cls included null (95% Cl -3.93 to 1.29; 3 trials, 1439 participants; I2
= 66%; moderate-certainty evidence duetoriskof bias [-1]; Analysis
2.1; Figure 5). The RRof gaining 15 letters or more at one year was
0.94, and the Cls suggested no evidence of a difference (95% Cl
0.80 to 1.10;3 trials, 1441 participants; I2 = 0%; moderate-certainty
evidence dueto risk of bias [-1]; Analysis 2.2). There were no data
at two years.
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Figure 5. Forest plot of comparison: 2 Extended-fixed versus monthly injections, outcome: 2.1 Mean changein best-
corrected visual acuity at 1 year.

 
Extended fixed injections Monthly injections Mean Difference Mean Difference Risk ofBias
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CLEAR-IT 2 2011b (1) 52 S11 31 9 Sil 31 350%«-380[-634,-126] ¢—™—_ ®2e000e0e0oe
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Heterogeneity: Tau* = 3 41; Chi* = 5 92, df= 2 (P= 0 05); F = 66%
Test for overall effect: Z = 0 99 (P= 0 32)
Test for subgroup differences: Not applicable Favors monthly Favors extended fixed

Footnotes

(1) Every 12 weeks vs monthly
(2) Every 6-8 weeks vs monthly
(3) Every 8 weeks vs monthly

Risk ofbias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selectionbias)
(©) Blinding ofparticipants and personnel (performance bias)
(@)Blinding ofoutcome assessment (detection bias)
© Incomplete outcome data (attrition bias)
) Selective reporting (reporting bias)

Centralretinal thickness

The MD in mean changein CRT at oneyear between extended-fixed
and monthly regimenswas8.16 um (95% Cl -11.07to 27.40; 3 trials,
1439 participants; |2 = 36%; low-certainty evidence dueto risk of
bias [-1] and imprecision [-1]; Analysis 2.3). There were no data at
two years.

Quality oflife

Onetrial in this comparison category assessed quality oflife using
the NEI VFQ-25 tool (VIEW 2012). Among 1220 participants, the
overall MD in quality oflife scores at one year was -0.59, which
suggested no evidence of a difference between regimens (95%
Cl -2.22 to 1.04; a score difference of 5 was considered clinically
significant; moderate-certainty evidence dueto risk of bias [-1];
Analysis 2.4)

Economic considerations

We could not estimate the MD in mean numberof injections
across the three trials. Two trials did not report the numberof
injections pertreatment arm (CLEAR-IT 2 2011b; Lushchyk 2013).In
VIEW 2012,participants in the aflibercept every two months group
received a mean of 7.5 injections (scheduled for eight injections),
whereas the mean numberof injections in the monthly groups was
12.3 (scheduled for 13 injections).

Noneofthetrials in this comparison category measured treatment
cost.

Adverse events

All three trials reported endophthalmitis, which was less common
fortheextended-fixed regimen (RR 0.19, 95% Cl 0.03 to 1.12; 3 trials,
1132 participants; I2 = 0%; low-certainty evidence duetorisk of bias
[-1] and imprecision [-1]; Analysis 2.5). Two trials reported serious
systemic adverse events and weresimilar for the two regimens (RR
0.98, 95% Cl 0.74 to 1.30; 2 trials, 1068 participants; I2 = 43%; low-
certainty evidence dueto risk of bias [-1] and imprecision [-1];

Analysis 2.6). Data were too sparse to be used regarding death and
arterial thromboembolic events.

Sensitivity analyses

The sensitivity analyses excluding onetrial with high-risk domains,
out ofthree included studies, favored monthly versus PRN regimen
but still included no difference (Analysis 2.7). The sensitivity
analyses using fixed rather than random effects was more precise
than the primary analysis and significantly favored monthly
injections (MD -1.36, 95% Cl -2.64 to -0.08; 3 trials, 1439
participants; I2 = 66%; Analysis 2.8).

Other extended-fixed dosing or as needed comparisons

Twotrials compared treatment regimens that did not include
monthly dosing (GMAN 2015; NATTB 2012), aside from a loading
series of three monthly injections in one trial (GMAN 2015).
After initial loading doses, participants in GMAN 2015 received
bevacizumab PRNorextended-fixed dosing every three months.In
NATTB 2012, participants were randomized to bevacizumab every
six weeks (regimen A) or bevacizumabevery six weeks for three
injections followed by extended-fixed dosing every three months
for the last two injections (regimen B). The final results of NATTB
2012 were at 48 weeks of follow-up. We were unable to perform
meta-analyses across the twotrials given thedivergent comparison
regimens.

Visual acuity

The authors of GMAN 2015 reported results from their trial at 92
weeks; the mean gain in BCVA was5.5 letters (95% Cl 2.9 to 8.0)
in the extended-fixed dosing group versus0.6 letters (95% Cl -2.0
to 3.1) in the PRN group. Mean BCVAwassignificantly better in the
extended-fixed dosing group thanin the PRN group (MD 4.8letters,
95% Cl 1.2 to 8.3; Analysis 3.1), which wasconsistentwith the results
regarding gain of 15 or moreletters (RR 0.54, 95% Cl 0.33 to 0.87;
Analysis 3.2). This evidence wasof low certainty due torisk of bias
(-1) and imprecision (-1).
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In NATTB 2012,there wasno evidenceofa difference between BCVA

improvements in the two regimensat48 weeks; the estimates were
imprecise (MD -2.52letters, 95% Cl -7.14 to 2.10; Analysis 3.1). The
proportion of participants whogained at least 15 letters of visual
acuity wasalso similar in both groups(Analysis 3.2). This evidence
wasoflow certainty dueto risk of bias (-1) and imprecision (-1).

Centralretinal thickness

Twotrials provided data on the mean change in CRT between
groups at two years (GMAN 2015) and one year (NATTB 2012).
Estimates were imprecise and included no difference (Analysis
3.3; in GMAN 2015, we imputed standard deviations from non-
parametric P values for presentation purposes).

Quality oflife

Neitherof the twotrials measured quality oflife.

Economic considerations

Although the investigators in GMAN 2015 did not directly assess
treatment cost, they reported mean numberofvisits and mean
numberofinjections by arm. In the extended-fixed dosing arm,
participants had a meanof 11.9 visits and 10.8 injections (165
participants). A total of 166 participants who completed the PRN
arm ofthetrial had a meanof12.4 visits and 9.1 injections. In other
words,participants in the extended-fixed dosing group hadslightly
fewervisits but more injections on average when compared with
participants in the PRN group.

Investigators in NATTB 2012 reported a meanof7.9 injections in
the extended-fixed regimen (79 participants) and 4.9 in the PRN
regimen (82 participants). This translated to meantotal drug costs
of USD 675.70 for the extended-fixed regimen and USD 420.90 for
the PRN regimen.

No meta-analysis was possible because standard deviations were
notavailable.

Adverse events

The total numberof serious systemic adverse events was 19 events
in the extended-fixed dosing group and 26 in the PRN arm in GMAN
2015. There were no reports of endophthalmitis in GMAN 2015. The
authors of NATTB 2012 reported no serious adverse events. The
authors also reported no case ofendophthalmitis overthe 48-week
trial period. We did not meta-analyze any adverse events data due
to their sparseness.

Sensitivityanalyses

Nosensitivity analysis was possible.

No loading dose versusloadinginjections

Twotrials compared theeffects of starting treatment with loading
doses (Barikian 2015a; BeMOc 2013). Barikian 2015a randomized

participants to one of three groups:oneinitial injection followed
by PRN (regimen one), one injection every two weeks for three
injections followed by PRN (regimen two), and oneinjection every
four weeks forthe first three injections followed by PRN (regimen
three). Participants in BeMOc 2013 eitherunderwent PRN without a
loading dose or received three monthlyinjections followed by PRN.
Results were notavailable for two years offollow-up.

Visual acuity

The MDin mean changein BCVAatoneyear betweennoloadingand
loading groups was-0.65letters, with no evidence ofa difference
(95% Cl -3.36 to 2.07; 2 trials, 159 participants; I2=0%; Analysis 4.1).
The RRofgaining 15 letters or more at one year was 0.95 and was
imprecisely estimated (95% Cl 0.50 to 1.80; 1 trial, 99 participants;
Analysis 4.2). The evidence wasof low certainty dueto risk of bias
(-1) and imprecision (-1).

Centralretinal thickness

The MD in meanchangein CRT at one year between noloading
and loading groups was 9.42 um, with no evidenceof a difference
(95% Cl -11.28 to 30.12 um;2 trials, 159 participants; I2 = 68%), but
the point estimates of the two included studies were in opposite
directions (low-certainty evidence due to risk of bias [-1] and
inconsistency [-1]; Analysis 4.3).

Quality oflife

BeMOc2013 found nostatistically significant difference between
the changein NEI VFQ-25 scores from baseline to 54 weeks in all 12
survey domains. However, these analyses could not be replicated
since data on standard deviations were not available. The mean

scores were 3.05 at baseline and 3.01 at week 54 in the group
without loading injections; and the mean scores were 3.02 at
baseline and 3.08 at week 54 in the group that underwentloading
injections.

Barikian 2015a did notassess quality oflife.

Economic considerations

The authors reported that the mean numberofinjections over 12
monthsin Barikian 2015a wassimilar in the three study arms(6.1
in regimen 1, 6.5 in regimen 2, and 6.3 in regimen3).

In BeMOc2013, participants who completed the no loading dose
arm ofthetrial received a meanof4.7 injections (range oneto nine)
while those whowerein the loading dose arm received a mean of
5.8 injections (range three to nine). In the no loading dose group,
18 (36.7%) participants required two injections in the first three
monthsandfour(8.2%) required only one injectionin the first three
months, which wasfewerthanthe loading dose regimen.

The two trials in this comparison category did not evaluate
treatmentcost.

Adverse events

The incidences of serious systemic adverse events were low in both
trials. BeMOc 2013 reported only one serious event, which was
myocardial ischemia occurringin one participant from the loading
dose arm. No serious adverse events occurred in Barikian 2015a.

BeMOc 2013 had noseriousocular adverse events.

Sensitivity analyses

Nosensitivity analysis was possible.

DISCUSSION

Summary of main results

Wefound moderate-certainty evidenceofa statistically significant,
but not clinically meaningful difference in BCVA with monthly 
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injection compared with ‘standard’ PRN regimens, in which
injections were prescribed when there were signs of CNV
recurrence, after one year. We found low-certainty evidence that
a modified PRN regimen, the treat-and-extend regimen in which
additionalinjections were delivered with increasingintervals after
a recurrence were detected regardless of exudation persistence,
yields similar results to monthly injections. We observed that the
numberof PRNinjections wasgenerally greaterin trials compared
to clinical practice (Kim 2016), where PRN treatmentintensity is
suboptimal (fewer than five injections in the first year in many
settings), and worsevisual outcomesare achieved in many settings.

We conducted subgroupanalyses for 'standard' PRN and treated-
and-extend subgroups(versus monthly regimen) and found they
overall favored treat-and-extend regimens regarding vision gain,
but differences in effects were small. Both the 'standard’ PRN and

the treat-and-extend regimens were more intense than common
clinical practice (Kim 2016).

Regarding safety, there were more cases of endophthalmitis
with monthly versus PRN regimens, which is expected since this
event is procedure-related and injections were more frequent
with monthly regimens. We found more serious systemic adverse
events with PRN versus monthly treatments, but this finding must
be interpreted with caution since it lacks a rationale and was
not supported by evidence onall-cause mortality and arterial
thromboembolic events.

Although we could not perform a meta-analysis of treatmentcost,
both IVAN 2012b and CATT 2011 found the ranibizumabgroupsto
be more expensive than the bevacizumabgroupsbecause of drug
cost, regardless of regimens.

Comparison of monthly injections with extended-fixed injection
regimen showed relative effects that were consistent with those of
PRN regimens, but estimates were less precise since we included
only three trials.

We could not pool data from extended-fixed versus PRN
comparisonsbecause ofthe lack of treatmentinterval uniformity
(GMAN 2015; NATTB 2012).

In this review, we also found two small, single-center trials that
evaluated the efficacy and safety of loading doses prior to PRN
scheduling (Barikian 2015a; BeMOc 2013). We could not combine
data from the twotrials given incompatible intervals. Both trials
reported imprecise estimates between the group that started
treatment with loading doses and the groupthatinitiated PRN
dosingattrial onset.

Overall completeness and applicability of evidence

Many of the trials in this review were multi-centered and
international, thereby supporting applicability across different
practice settings and patient populations. Nonetheless, published
reviews of 'real-world' data found that the mean number of

injections in the first year varied and was often very low in
observational studies (Kim 2016). The samereview found a direct

association between the mean numberofinjectionsinatrial and
meanvisual outcomes.

Although we had considerable data for one-year outcome
comparisons, manyofthetrials did not provide data at two years of
follow-up. We were also limited in ourability to assessquality oflife

and economic outcomes because they wereless often studied or
reported. Moreover, economic outcomes are often specific to each
setting andclinical pathway.

No long-term data were available from the three trials that adopted
a treat-and-extend regimen. Oneobservationalstudy reported that
ameanoffiveannualinjections weredelivered until theeighth year,
which suggests that a treat-and-extend regimenis intensiveif it is
properly implemented (Berg 2017).

Quality of the evidence

Overall, risk of bias present in the evidence washighorunclearin
most trials, Particularly, only two trials reported adequate masking
of participant and personnel (IVAN 2012b; VIEW 2012). and this
item was unclearor high-risk for all other trials. Accordingly, the
certainty of evidence was low or moderate for most comparisons
and outcomes.

Moreover, given the high cost of on-label drugs, if more studies
are available in the updates of this review,it will be interesting
to conductsensitivity analyses to investigate if the results change
whenindustry-funded RCTsare excluded.

Potential biases in the review process

We implemented several measures to minimize potential biases
in the execution of this review. We conducted broad electronic

searches for studies without restrictions on language. Our review
excluded trials initiated prior to 2004 to reflect the timing of the
introduction of anti-VEGF injections for the treatment of CNV in
AMD. We do notbelieve this imposed any bias on the review
process. Wefollowed the standard Cochrane Review methodology.

Agreements and disagreements with otherstudies or
reviews

Onesystematic review published in 2015 compared the efficacy
and safety of monthly versus PRN regimens (Schmucker 2015).
It included three trials also included in our review (CATT 2011;
HARBOR2013; IVAN 2012b). Results showed that there was a small

statistically significant decrease in mean BCVA and a small increase
in risk of systemic adverse events amongparticipants in the PRN
treatment group. Nevertheless, the authors concluded that PRN
treatment guided by visual acuity and OCT findings may be a
reasonable approach to managing the majority of people with
nAMD.

One systematic review that evaluated the relative efficacy of
PRN versus treat-and-extend regimensfor the treatment of nAMD
conducted a meta-analysis comprised of 1046 peer-reviewed
articles not restricted to RCTs (Chin-Yee 2016). The review had a

primary outcomeof change in BCVA from baseline at one year
of treatment; secondary outcomesincluded numberofinjections
over the 12-monthstudy period and change in CRT from baseline
at one year. The authors also conducted subgroup analysis of
PRN groups from RCTs. The review found a significantly larger
improvementin BCVA and greater numberofinjectionsin the treat-
and-extend cohort when compared to the PRN group(both across
all types of studies and within just RCTs). There wasnostatistically
significant difference in CRT change betweenthetwo regimens. The
authors concluded there may have been superior visual outcomes
from treat-and-extend treatment versus PRN dosing. This review
 

Treatment regimensfor administration of anti-vascular endothelial growth factor agents for neovascular age-related macular 22
degeneration (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Samsung Bioepis Exhibit 1034 - Page 25
Biocon Exhibit 1034 - Page 25



Cochrane Trusted evidence.
if Library Retterhealth. CochraneDatabase of Systematic Reviews
 

wasdifficult to compare with our review since it included non-
randomized studies.

AUTHORS' CONCLUSIONS

Implications for practice

The current standard of care for neovascular age-related macular
degeneration (nAMD) requires intravitreous injection of anti-
vascular endothelial growth factor (anti-VEGF) medication. Our
review foundthat, at one year, monthly regimensare slightly more
effective than standard as needed (PRN) regimensusing a median
ofseven injectionsin thefirstyear, butthedifference is notclinically
important. Treat-and-extend regimens delivered a median of nine
injections and obtained similar results as monthly injections.
Endophthalmitis is more common with monthly injections and
differences in costs are higherif aflibercept or ranibizumab are
used compared to bevacizumab.Asmalldifference in visual benefit
between PRN and monthly regimenspersisted at two years in two
largetrials.

This evidence only applies to settings in which intensive PRN
regimens are implemented, whereas undertreatmentis common
in real-world settings. nAMD tends to become a chronic disease
underanti-VEGFtreatment, with continuousdeteriorationofvisual

acuity. There are no data from randomized controlled trials on long-
term effects of different treatment regimens.

Implications for research

Further long-term, pragmatic randomized controlled trials
comparing ‘standard' PRN regimens with treat-and-extend
regimensare needed to establish which treatment and monitoring
intensity is to be preferred in clinical practice. In fact, PRN regimens
often lead to substantial undertreatmentin practice compared to
trials and the adoptionofa treat-and-extend regimen may improve
treatment intensity. Such trials should collect patient-reported
outcomes and cost data regardingthe use ofdrugs, tests, and other
resources.
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Barikian 2015a

Studycharacteristics

Methods Study design:parallel-group randomized controlled trial

Numberrandomized(total and per group): 90total participants; 30 participants in each of 3 groups

Exclusions after randomization: none reported

Numberanalyzed (total and per group): 90 participants; 30 participants in each of 3 groups

Unit of analysis: participant (1 study eye perparticipant)

Lossesto follow-up: none reported

Intention-to-treat analysis: all participants randomized were analyzed

Powercalculation: none reported

Study design comment: none

Participants Country: Lebanon

Meanage: 77 years

Gender(%): 41 (46%) womenand 49 (54%) men

Inclusion criteria: ages > 50 years with subfoveal CNV attributable to AMD diagnosed by FA. BCVA = 50
letters (2 20/100 Snellen equivalent) using the ETDRSchart. Presenceof subretinalfluid, cystic macu-
lopathy, or CRT > 250 mm had to be documented on OCT with CNV < 5400 mmin greatest linear dimen-
sion. To understand andsign the study consent form.

Exclusioncriteria: prior treatment for CNV; submacular hemorrhageorscarring involving the fovea;
corneal,lenticular, orvitreous opacification that prevented good-quality angiogramsorOCT; history of
uveitis, vitrectomy,proliferative diabetic retinopathy, and other ocular conditions that affected vision.
Cardiovascular, cerebrovascular, or peripheral vascular event < 6 monthspriorto enrollment. All CNV
lesion types were included except for retinal angiomatousproliferation and polypoidal choroidal vas-
culopathy,since they may have responded differently to treatment.

Equivalenceof baseline characteristics: significantly more womenrecruited to the monthly induc-
tion arm compared to the biweekly induction arm.

Interventions Intervention:intravitreous bevacizumab 1.25 mginjection (Avastin; Roche, Basel, Switzerland)

Intervention1:first injection, then PRN

Intervention 2: every 2 weeks forfirst 3 injections, then PRN

Intervention 3: q4 wks forfirst 3 injections, then PRN

Follow-up: 12 months

Frequency of assessmentsfor retreatment: monthly

Outcomes Primary outcome,as defined: meaninitialfluid-free interval after induction period

Secondary outcomes,as defined: mean improvementin BCVA (ETDRScharts at 4 m) and CRT

Adverse events: ocular and systemic adverse events

Review outcomesnot reported:gain of 15 letters VA, quality of life, numberof injections, cost

Intervals at which outcomeassessed: every month for 12 months

Notes Full study name:not reported 
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Barikian 2015a (Continued)

Trial registration: not reported

Funding sources: American University of Beirut Medical Center, Beirut, Lebanon

Declarations of interest: quote: "The authors indicate nofinancial interest in any product discussed
in this study. Z.F.B. has participated on advisory boardsfor Novartis and Bayer; has received honoraria
from Bayer (Leverkusen, Germany) and Novartis (Basel, Switzerland) as invited speaker; and hasre-
ceived research grants from Novartis and Allergan (CenterValley, Pennsylvania, USA)."

Study period: September2010 throughout 2012

Subgroupanalyses: none reported

 

Riskofbias

Bias Authors' judgement Support forjudgement

Random sequence genera-__ Unclearrisk Method of random sequencegeneration not reported.
tion (selection bias)

Quote: "Patients were randomizedin a 1:1:1 ratio to 1 of 3 groups based on the
induction sequence."

Allocation concealment Unclearrisk Not reported.
(selection bias)

Blindingofparticipants Unclearrisk Not reported.
and personnel(perfor-
mancebias)
All outcomes

Blinding of outcomeas- Unclearrisk Not reported.
sessment(detection bias)
All outcomes

Incomplete outcome data_—_Lowrrisk No missing data reported.
(attrition bias)
All outcomes

Selective reporting (re- Unclearrisk Trial protocolandtrial registry not reported.
porting bias)

BeMOc 2013

Studycharacteristics

Methods Study design:parallel-group randomized controlled trial

Numberrandomized(total and per group): 100 total participants; 49 participants in no loading
group,50 participants in loading group (unclear which group1 participant wasin)

Exclusions after randomization: 1 participant (unclear which group)

Numberanalyzed (total and per group): 99 participants; 49 participants in no loading group; 50 par-
ticipants in loading group

Unit of analysis: participant (1 study eye perparticipant)

Lossesto follow-up: none reported
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BeMOc2013 (Continued)

Intention-to-treat analysis: participants analyzed as they were randomized,1 participant excluded
from analysis.

Powercalculation: none reported; quote: "a reasonable and pragmatic samplesizeof 100 patients
wasselected to enable the studyto be carried out as a monocentric study."

Study design comment: none

Participants Country: UK

Meanage:not reported; 13 participants ages 61-70years; 35 participants ages 71-80 years; 51partici-
pants ages 2 81 years

Gender(%): 72 (73%) womenand27 (27%) men

Inclusion criteria: treatment-naive people with active subfoveal CNV of minimally classic or occult
type, secondary to AMD,confirmed onFA, and no othervisually significant ocular pathology

Exclusion criteria: medical conditions uncontrolled hypertension; taking > 3 antihypertensive med-
ications; changein antihypertensive drug initiated within 3 months preceding baselinevisit; previ-
ous thromboembolic phenomenon;taking warfarin or anticoagulants; recent MI; recent major surgery
(within 28 days); ocular conditions (glaucoma[IOP] > 25 mmHg, on antiglaucomatreatment, glauco-
masurgery; active intraocular or extraocular inflammation; retinal vascular disease; other sources of
CNV membrane;previous PDT; predominantly classic membranes; previouscataract surgery (within
6 months); aphakia; otherretinal conditions that mayaffect visual outcome); other(allergy to fluores-
cein; inability to obtain color photographs, FA, OCT images;allergy to anti-VEGF medications;allergy to
humanized monoclonalantibody;inability to comply with follow-up procedures(from trial registry)

Equivalenceof baseline characteristics: groups balanced at baseline in terms of mean VAs and mean
CMT.

Interventions Intervention:intravitreous bevacizumab 1.25 mginjection (Avastin; Roche, Basel, Switzerland)

Intervention 1: PRN (no loading)

Intervention 2: q4 wks forfirst 3 injections, then PRN (loading)

Follow-up: 54 weeks

Frequency of assessmentsfor retreatment: q6 wks

Outcomes Primary outcome,as defined: proportion with visualstability, defined as loss of < 15 letters from
baseline

Secondary outcomes,as defined: CMT on OCT

Adverse events: ocular and systemic adverse events

Review outcomesnot reported: numberofinjections, cost

Intervals at which outcomeassessed: q6 wks for 54 weeks

Notes Full study name:not reported

Trial registration: EUDRACT No: 2006-003033-33; ISRCTN number: 12980412

Funding sources:Frimley Park Hospital NHS Trust (UK)

Declarations of interest: quote: "The authors declare no conflict of interest."

Study period: November2006 to November2008

Subgroupanalyses: none reported
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BeMOc2013 (Continued)

Risk ofbias

Bias Authors' judgement Support forjudgement

Random sequencegenera-__ Unclearrisk Not reported.
tion (selection bias)

Allocation concealment Unclearrisk Not reported.
(selection bias)

Blinding of participants Unclearrisk Not reported.
and personnel(perfor-
mancebias)
All outcomes

Blinding of outcomeas- Unclearrisk Not reported.
sessment(detection bias)
All outcomes

Incomplete outcome data_—_Lowrisk 1/100 (1%) participants excluded.
(attrition bias)
All outcomes

Selective reporting(re- Unclearrisk Study protocol could not be retrieved from EUDRACT.Primary and secondary
porting bias) outcomes notreported intrial registry.

CANTREAT2019

Studycharacteristics

Methods Studydesign:parallel-group randomized controlled trial

Numberrandomized(total and per group):

Regimen randomization: 526 total participants treated with ranibizumab0.5 mg; 268 to treat-and-ex-
tend group and 258 to monthly group

Exclusions after randomization:18 participants did not receive treatmentand were excluded after
randomization to drug treatment(9 in bevacizumab group and9in ranibizumab group).

Numberanalyzed (total and per group):

At 1 year' follow-up: 526 participants (268 in treat-and-extend group; 258 in monthly group).

Unit of analysis: participant (1 study eye perparticipant)

Lossesto follow-up: 18/287 (6.3%) in treat-and-extend group; 36/293 (12.3%) in monthly group

At 1 year' follow-up: consent withdrawal was most commonin the monthly (4.4%) and treat-and-ex-
tend (2.1%) arm.

Compliance: no data

Intention-to-treat analysis: no information on how missing data were used.

Reported powercalculation: yes, sample of 580 participants per group for powerof80% to detect
non-inferiority

Study design comment: non-inferiority design

Treatment regimensfor administration of anti-vascular endothelial growth factor agents for neovascular age-related macular 35

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Samsung Bioepis Exhibit 1034 - Page 38
Biocon Exhibit 1034 - Page 38



Cochrane Trusted evidence.= : Informeddecisions.
° Library Better health. Cochrane Databaseof Systematic Reviews
 

CANTREAT2019 (Continued)

Participants

Interventions

Outcomes

Notes

Risk ofbias

Bias

Random sequencegenera-
tion (selection bias)

Country: Canada(27 study centers)

Age: meanagefor590 participants receiving treatment was78.8 years and similar in study arms

Gender(%): 60.3% womenandsimilar in study arms

Inclusion criteria: ages > 50 years; diagnosis of treatment-naive CNV secondary to AMDin the study
eye; BCVAscorein the study eye 19-78 letters using ETDRSVA charts at a testing distance of4 m (ap-
proximate Snellen equivalent of 20/32-20/400 at screening).

Exclusioncriteria: structural foveal damage; confounding severe ocular disease in the study eye;clin-
ical suspicion of polypoidal choroidal vasculopathyin the study eye; active or suspected ocularor peri-
ocularinfections

Equivalenceof baseline characteristics: yes

Diagnosesin participants: 2.8% treated for AMDin fellow eye

Intervention1: intravitreous ranibizumab 0.5 mg monthly

Intervention2: intravitreous ranibizumab0.5 mginjected monthly until achievementof diseasesta-
bility, then the interval between each subsequentinjection was extended by 2 weeks (intervals of 6
weeks, 8 weeks, 10 weeks, and a maximum of 12 weeks)until clinical or diagnostic evidence of disease
instability was observed based on OCT findings, ETDRS BCVA,orboth.

Follow-up:1 year

Frequency of follow-up assessments:at eachvisit or injection

Primary outcome,as defined: mean BCVA change measured as ETDRSletters at 1 year

Secondary outcomes,as defined in protocol: duration of treatment-free intervals in the treat-and-ex-
tend dosing regimen arm; proportionof participants with gains of = 5 letters, > 10 letters, and > 15 let-
ters; proportionof participants with losses of <5 letters, < 10 letters, and < 15 letters; mean changein
ETDRSBCVA between the 2 treatment arms

Full study name: Canadian Treat-and-Extend Analysis Trial with Ranibizumab (CANTREAT)

Trial registration: NCT02103738

Type of study: published

Funding sources: funded by Novartis Pharmaceuticals Canada.

Declarationsof interest: various authors reported attending and being remunerated for attendance
at advisory boardsfor Novartis, Bayer, Allergan, AbbVie, or a combination; being employed by Novartis,

Study period:study start on May 2013

Reported subgroupanalyses: not reported

Contacting studyinvestigators:trial authors not contacted

Authors' judgement Support forjudgement

Low risk Interactive Web-based Response System atbaselinevisit, prior to injection.
Randomization schedule was generated by the studybiostatistician using a
permuted-blockdesign.
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CANTREAT2019(Continued)

Allocation concealment Low risk Interactive Web-based Response System atbaselinevisit, prior to injection.
(selection bias) Randomization schedule was generated by the studybiostatistician using a

permuted-blockdesign.

Blindingofparticipants High risk Openlabel
and personnel(perfor-
mancebias)
All outcomes

Blinding of outcomeas- Unclearrisk Masking of outcomeassessors not reported
sessment(detection bias)
All outcomes

Incomplete outcome data_—_—Unclearrisk Discontinuations were 6.3% in the treat-and-extend arm and 12.3% in the
(attrition bias) monthly arm.
All outcomes

Selective reporting(re- Low risk Primary outcome matched protocolin ClinicalTrial.Gov
porting bias)

CATT 2011

Studycharacteristics

Methods Studydesign:parallel-group randomized controlled trial

Numberrandomized(total and per group): 1208total participants; numberof participants random-
ized per group not reported

Exclusions after randomization: 1 study center (23 participants) excluded dueto protocolviolations

Numberanalyzed (total and per group): 1105 participants; 265 in bevacizumab monthly group,284 in
ranibizumab monthly group, 271 in bevacizumab PNRgroup,and 285 in ranibizumab PNR group

Unit of analysis: participant (1 study eye perparticipant)

Lossesto follow-up:80 total participants: 21 in bevacizumab monthly group(4 died and 17 with miss-
ing data), 17 in ranibizumab monthly group(4 died and 13 with missing data), 29 in bevacizumab PNR
group (11 died and 18 with missing data), 13 in ranibizumab PNR group(5 died and 8 with missing data)

Intention-to-treat analysis: no, 103 participants enrolled and randomized werenotincluded in analy-
ses.

Powercalculation: yes, sample of 277 participants per group for powerof90%

Study design comment: non-inferiority design, 4 arms, 6 pair-wise comparisonsplanned;at 1 year,
participants in the monthly dose treatment groups were rerandomized to either continue with monthly
injections or switch to PNRinjections of the same treatment drug.

Participants Country: USA

Meanage: 79 years

Gender(%): 732/1185 (61.8%) women and 453/1185 (38.2%) men

Inclusion criteria: ages > 50 years; 1 study eye perparticipant with untreated active CNV due to AMD
(based on presenceof leakage as seen by FA and offluid as seen by OCT); VA of20/25-20/320 onelec-
tronic VA testing
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CATT 2011 (Continued)

Exclusioncriteria: fibrosis or atrophy in center of fovea in study eye; CNV in either eye dueto oth-
er causes; RPEtear involving the macula; any concurrentintraocular conditionin the study eye (e.g.
cataract or diabetic retinopathy)that, in the opinion of the investigator, could either require medical
or surgical intervention or contributeto VA loss during the 3-year follow-up; active or recent (within 4
weeks)intraocular inflammation; current vitreous hemorrhagein the study eye; history of rhegmatoge-
nousretinal detachmentor macularhole; active infectious conjunctivitis, keratitis, scleritis, or endoph-
thalmitis; spherical equivalent> 8 diopters;intraocular surgery (including cataract surgery) in the study
eye within 2 months; uncontrolled glaucoma; participants unable to be photographed to document
CNVdueto knownallergy to fluorescein dye, lack of venousaccess,or cataract obscuring the CNV; pre-
menopausal womennotusing adequate contraception; pregnancy orlactation; history of otherdis-
ease, metabolic dysfunction, physical exam finding, or clinical laboratory finding giving reasonable sus-
picion of a disease or condition that contraindicated the use an investigational drug or that might have
affected interpretation of the results of the study or renderthe personat high risk for treatment com-
plications; current treatmentfor active systemic infection; uncontrolled concomitant diseases such as
cardiovascular disease, nervous system, pulmonary,renal, hepatic, endocrine,or gastrointestinaldis-
orders;history of recurrent significant infections or bacterial infections; inability to comply with study
or follow-up procedures

Equivalenceof baseline characteristics: slightly higher percentageof participants in bevacizum-
ab monthly grouphadhistory of transient ischemic attack (8.7% compared with 4% in ranibizumab
monthly group, 4% in ranibizumab PNRgroup,and 6.3% in bevacizumab PNRgroup)

Interventions Intervention1: intravitreous bevacizumab1.25 mginjection (Avastin; Roche, Basel, Switzerland)

Intervention2: intravitreous ranibizumab 0.5 mginjection

Treatment regimen 1: PRN

Treatmentregimen 2: q4 wks forfirst year, then rerandomizationto injections PRN or q4 wks

Outcomes Primary outcome,as defined: changein VA from baseline at 12 monthswith a non-inferiority margin
of 5 letters

Secondary outcomes:proportion ofeyes with 15-letter change, number ofinjections, OCT measured
changein foveal thickness, changein lesion size on OCT andFA, and annualdrug cost

Adverse events: ocular and systemic adverse events

Review outcomesnot reported:quality oflife

Intervals at which outcomeswere assessed: weeks 4, 12, 24, 36, 52 duringfirst year forVA; weeks 4,8,
12, 24, 52 for changes on OCT

Notes Full study name: Comparison of Age-related macular degeneration TreatmentTrials

Trial registration: NCT00593450

Funding:NationalEyeInstitute, NationalInstitutes of Health, US

Declarationsof interest: 1 investigator reported receiving consulting fees from GlaxoSmithKline and
anotherconsulting fees from Neurotech and SurModics

Study period:accrual February 2008 through December2009; follow-up through December2011

Subgroupanalyses: none,but risk factors for 2-year VA outcomes were reported (Ying 2015 under
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Riskofbias

Bias Authors' judgement Support forjudgement

Treatment regimensfor administration of anti-vascular endothelial growth factor agents for neovascular age-related macular 38
degeneration (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Samsung Bioepis Exhibit 1034 - Page 41
Biocon Exhibit 1034 - Page 41



Cochrane© Library
Trusted evidence.
Informeddecisions.

 
Better health. Cochrane Databaseof Systematic Reviews

CATT 2011 (Continued)

Random sequencegenera- _Lowrisk Quote: "Patients were randomlyassignedto 1 of 4 study groups. Randomiza-
tion (selection bias) tion schedules werestratified accordingto clinical center with the use of a per-

muted-block method with randomly chosenblocksizes."

Allocation concealment Low risk Web-based data entry system usedto allocate participants to treatment
(selection bias) groups.

Blindingofparticipants High risk Initially, participants were masked to which drugthey received, but not to the
and personnel(perfor- treatment regimen. Studyinvestigators noted, "insurance andbilling docu-
mancebias) ments specified ranibizumab but not study-supplied bevacizumab.Therefore,
All outcomes patients may havelearned or deduced their assigned drug from these financial

documents."

Physicians were masked to drug butnotto injection regimen. Physicians were
uninvolved in VA testing and in secondary outcome assessments.

Blinding of outcomeas- Low risk Electronic VA system (computerized testing) was used for primary outcome.
sessment(detection bias) Retinal center personnel were masked. Adverse event reporting was un-
All outcomes masked, but medical monitor whoevaluated serious adverse events was

masked.

Incomplete outcome data—_—Unclearrisk 103/1208 (8.5%) participants randomized werenotincluded in 2-year analysis.
(attrition bias) At 2 years, outcomes werenotavailable forall participants bytheiroriginally
All outcomes assigned treatment groups.

Selective reporting(re- Low risk Primary and secondary outcomes,specified a priori, for 1-year follow-upre-
porting bias) ported.

CLEAR-IT 2 2011b

Studycharacteristics

Methods

Participants

Study design:parallel-group randomized controlled trial

Numberrandomized(total and per group): 159 total participants; 32 participants in 0.5 mg q4 wks
group;

32 participants in 2 mg q4 wks group;32 participants in 0.5 mg q12 wks group;32 participants in 2 mg
q12 wks group;31 participants in 4 mg q12 wks group

Exclusions after randomization: none reported

Numberanalyzed (total and per group): 159 participants in total; 32 participants in 0.5 mg q4 wks
group; 32 participants in 2 mg q4 wks group;32 participants in 0.5 mg q12 wks group;32 participants in
2 mg q12 wks group;31 participants in 4 mg q12 wks group

Unit of analysis: participant (1 study eye perparticipant)

Losses to follow-up: none reported

Compliance: not reported

Intention-to-treat analysis: all participants analyzed as randomized

Reported powercalculation: not reported

Study design comment: none

Country: USA 
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CLEAR-IT 2 2011b(Continued)

Meanage (SD): 78.2 (not reported) years in total; by group not reported

Gender(%): 38 men and 62 women intotal; by group not reported

Inclusion criteria: ages > 50 years; diagnosis of subfoveal CNV secondary to wet AMD,and met the fol-
lowinginclusion criteria: CR/LT = 300 um, ETDRS BCVAletter score 73-34 letters (20/40-20/200), loss of
>5 ETDRSletters in BCVA over preceding 6 monthsfor previously treated people with minimally clas-
sic or occult lesions,linear diameterof lesion 5400 pm by FA, subretinal hemorrhage(if present) spar-
ing the fovea and comprising < 50% oftotal lesion,area of scar < 25% of total lesion, and sufficient clar-
ity of ocular media to allow retinal photography.

Exclusion criteria: vitreous hemorrhagein preceding 4 weeks; aphakia or pseudophakia with absence
ofa posterior capsule (unless as a result of a YAG capsulotomy); significant subfoveal atrophyorscar-
ring; active ocular inflammation; corneal transplant; previousuveitis in either eye; or history of macu-
lar hole of grade = 3; previously received any of the following treatments in study eye: subfovealther-
mallaser therapy, any operative intervention for AMD,extrafoveallaser coagulation treatment or PDT
in preceding 12 weeks, pegaptanib sodiumin preceding 8 weeks, systemic or intravitreous treatment
with VEGFTrap-Eye, ranibizumab,or bevacizumabatany time,juxtascleral steroids, anecortave ac-
etate, or intravitreous triamcinolone acetonideor othersteroids in preceding 24 weeks; other causes of
CNVineither eye;active ocularinfection; congenitallid anomalies that mightinterfere with intravitre-
ous administration; any retinal disease other than CNVin either eye; previous trabeculectomyorpars
plana vitrectomy; cup-to-diskratio = 0.8, IOP > 25 mmHg, orreceipt of > 2 agents for treatment of glau-
coma;allergy to povidoneiodine,fluorescein, or recombinantproteins; absolute neutrophil count 1000
cells/mm;HIV positivity, active systemic infection requiring antibiotics; proteinuria > 1+ or urine pro-
tein:creatinine ratio = 1 on 2 repeated determinations within 1 week; New York Heart Association class
Ill or IV; symptomatic cardiovascular or peripheral vascular disease, malignancy otherthanbasalcell
carcinomain preceding2years; and any other conditions or laboratory abnormalities that could inter-
fere with disease assessmentor patient participationin the study; use of standard agents or other an-
ti-VEGF agents before week 16.

Equivalenceof baseline characteristics: could not determine; baseline by group not reported

Diagnoses in participants: subfoveal CNV secondary to wet AMD

Interventions Intervention1: intravitreous injection of VEGF Trap-Eye 0.5 mg q4 wks

Intervention2: intravitreous injection of VEGF Trap-Eye 2 mg q4 wks

Intervention3: intravitreous injection of VEGF Trap-Eye 0.5 mg q12 wks

Intervention4: intravitreous injection of VEGF Trap-Eye 2 mg q12 wks

Intervention5: intravitreous injection of VEGF Trap-Eye 4 mg q12 wks

Follow-up: 20 weeks and 1 year

Frequency criteria of assessments for retreatment:an increase in CR/LT = 100 pm as measured by
OCT;loss of > 5 ETDRSletters in conjunction with recurrentfluid as indicated by OCT;persistentfluid as
indicated by OCT; new-onsetclassic neovascularization; new orpersistent leak on FA; or new macular
hemorrhage.

Outcomes Primary outcome,as defined: change from baseline in CR/LT at week 12

Secondary outcomes,as defined: changein BCVA, proportionof participants with gain > 15letters,
proportionof participants withloss = 15 letters, and safety

Adverse events (Y/N): yes

Intervals at which outcomeassessed: q4 wks for 20 weeks

Notes Full study name:CLinical Evaluation of Anti-angiogenesis in the Retina intravitreous Trial (CLEAR-IT 2)

Type of study: published or unpublished
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CLEAR-IT 2 2011b (Continued)

Trial registration: NCT00320788

Funding sources: Regeneron Pharmaceuticals, Inc. and Bayer HealthCare AG

Declarations of interest: quote: "David M. Brown - Alcon Laboratories —- Consultant, Grant/Financial
Support; Alimera - Grant/Financial Support; Allergan - Consultant, Grant/ Financial Support; Carl Zeiss
Meditec - Consultant; CoMentis - Grant/ Financial Support; Eyemaginations - Consultant; Genentech
— Consultant, Grant/Financial Support, Lecturer; Heidelberg Engineering —- Consultant, Lecturer; Jeri-
ni Ophthalmics - Consultant, Grant/Financial Support, Lecturer; NeoVista - Consultant, Grant/Finan-
cial Support, Lecturer; Neuro- tech - Grant/Financial Support; Novartis Pharmaceuticals —- Consultant,
Grant/Financial Support; Oraya Therapeutics —- Consultant; Othera - Grant/ Financial Support; Oxigene
- Grant/Financial Support; Pfizer Ophthalmics - Consultant, Grant/Financial Support; Regeneron —
Consultant, Grant/ Financial Support, Lecturer; Steba - Consultant.

Jeffrey S. Heier: Acucela - Consultant; Alcon Laboratories - Consultant, Grant/Financial Support; Al-
lergan - Consultant, Grant/Financial Support; Bausch & Lomb - Consultant; CoMentis - Grant/Finan-
cial Support; Eyemaginations — Consultant; Fovea —- Consultant; Genentech - Consultant, Grant/Finan-
cial Support, Lecturer; Genzyme - Consultant; Heidelberg Engineering - Consultant, Lecturer; iScience
— Consultant, Grant/ Financial Support; Ista Pharmaceuticals —- Consultant, Grant/Financial Support;
Jerini Ophthalmics - Consultant, Grant/Financial Support, Lecturer; LPath - Consultant; NeoVista -
Consultant, Grant/Financial Support, Lecturer; Neurotech - Grant/Financial Support; NotalVision -
Consultant; Novartis Pharmaceuticals —- Consultant, Grant/Financial Support; Optherion - Consultant;
Optimedica - Royalties; Oraya Therapeutics —- Consultant; Oxigene - Grant/Financial Support; Palo-
ma - Consultant, Grant/ Financial Support; Pfizer Ophthalmics — Consultant, Grant/Financial Support;
Regeneron - Consultant, Grant/Financial Support, Lecturer; Resolvyx Pharmaceuticals - Consultant;
Schering Plough ResearchInstitute - Consultant; Scyfix - Consultant; Steba —- Consultant; VisionCare
Ophthalmic Technologies - Consultant, Grant/Financial Support.

ThomasCiulla: Neovista - Consultant; Regeneron - Consultant; Pfizer - Consultant; Genentech - Grant/
Financial Support; Regeneron - Grant/ Financial Support; Allergan - Grant/Financial Support; Alimera
- Grant/ Financial Support; Othera - Grant/Financial Support; Glaxo-Smith-Kline - Grant/Financial Sup-
port; Optko - Grant/Financial Support; NationalEye Institute/NationalInstitutes of Health - Grant/Fi-
nancial Support.

Prema Abraham: Genentech - Consultant, Grant/Financial Support; Alcon - Consultant, Grant/Finan-
cial Support; Novartis - Consultant, Grant/Financial Support; Regeneron - Grant/Financial Support;Al-
lergan - Grant/ Financial Support; Opko Health - Grant/Financial Support; Jerini Ophthalmic - Grant/
Financial Support; Pfizer - Grant/Financial Support; Eli Lilly - Grant/Financial Support; Alimera - Grant/
Financial Support; VRT - Grant/Financial Support; Schering-Plough - Grant/Financial Support.

George Yancopoulous,Neil Stahl, Avner Ingerman,Robert Vitti, Alyson J. Berliner, Ke Yang: Regeneron —
Employee at the time the study was conducted.

Quan Dong Nguyen: Bausch & Lomb- Consultant; Genentech - Grant/ Financial Support; Regeneron -
Grant/Financial Support.

Supported by Regeneron Pharmaceuticals, Inc. and Bayer HealthCare AG. The sponsors participated in
the design of the study, conducting the study, data collection, data management,data analysis, inter-
pretationofthe data, and the preparation, review, and approvalof the manuscript."

Study period: May 2006 and April 2007

Reported subgroupanalyses: none reported

CLEAR-IT 2 2011b: 3 intervention groupsusing otherdoses not analyzed.

 

Risk ofbias

Bias Authors' judgement Support forjudgement

Random sequencegenera-_Unclearrisk Method of random sequencegeneration not reported.
tion (selection bias)
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CLEAR-IT 2 2011b(Continued)

Allocation concealment

(selection bias)

Blindingofparticipants
and personnel(perfor-
mancebias)
All outcomes

Blinding of outcomeas-
sessment(detection bias)
All outcomes

Incomplete outcome data
(attrition bias)
All outcomes

Selective reporting(re-
porting bias)

El-Mollayess 2012

Quote: "The CLEAR-IT 2 was a prospective, double-masked, randomized study
conducted at 33 sites in the United States."

Unclearrisk Not reported.

Unclearrisk Not reported.

Low risk Quote: "Examiners were masked to treatment assignmentand performed no
other study assessments."

Quote: "Stratus (software version 4.0 or higher) OCT scans(Carl Zeiss Meditec,
Inc., Dublin, CA) read at a masked independentcentral reading center(Digital
Optical Coherence Tomography Reading Center [DOCTR], Cleveland, OH)."

Low risk 5/159 (3.2%) participants lost to follow-up.

Low risk All outcomes intrial registry reported in full text.

 

Studycharacteristics

Methods Studydesign:parallel-group randomized controlled trial

Numberrandomized(total and per group): 120total participants; 60 participants in each group

Exclusions after randomization: none reported

Numberanalyzed (total and per group): 120 participants; 60 participants in each group

Unit of analysis: participant (1 study eye perparticipant)

Lossesto follow-up: none reported

Intention-to-treat analysis: all participants randomized were analyzed

Powercalculation: quote: "detect a difference of at least 5 letters in mean visualacuity using the inde-
pendentt test with 80% powerand analphalevel of 5%, assuming a standard deviation of 10 letters, 60
eyes were needed in each group."

Study design comment:quote: "If both eyes of the same patient wereeligible, then the eye with the
worsevisualacuity wasenrolled."

Participants Country: France and Lebanon

Meanage: 77 years

Gender (%): 78 womenand 42 men

Inclusion criteria: ages > 50 years; subfoveal CNV attributable to AMD diagnosed byFA; presence of
subretinal fluid, cystic maculopathy, or CRT > 250 um on OCT; BCVA,using ETDRScharts, between
20/40 and 20/400 (Snellen equivalent); CNV < 5400 um in greatest linear dimension; and ability to un-
derstand and sign a consent form.
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El-Mollayess 2012 (Continued)
Exclusion criteria: presence of subfoveal scarring or hemorrhage; media opacity that would prevent
good-quality retinal imaging; history of uveitis, vitrectomy, diabetic retinopathy, or other condition
that may haveaffected vision; and thromboembolic event <6 monthsprior to enrollment.

Equivalenceof baseline characteristics: baseline characteristics by group not reported

 

Interventions Intervention:intravitreous bevacizumab 1.25 mginjection (Avastin; Roche, Basel, Switzerland)

Intervention 1: PRN (variable dosing)

Intervention 2: every 4-6 weeks (fixed-interval dosing)

Follow-up: 12 months

Frequency of assessmentsfor retreatment: every 4-6 weeks

Outcomes Primary outcome,as defined: improvement in BCVA and CRTat 12 months

Secondary outcomes,as defined: none reported

Adverse events: ocular and systemic adverse events

Review outcomesnot reported: mean changein CRT,quality oflife, cost

Intervals at which outcome assessed: every 4-6 weeks

Notes Full study name:not reported

Trial registration: not reported

Funding sources: DepartmentofOphthalmology and University Research Board ofAmerican Universi-
ty of Beirut Medical Center, Beirut, Lebanon

Declarations of interest: quote: "The authors indicate nofinancial interest in any product discussed in
this study."

Study period: May 2009 to October 2009

Subgroupanalyses: none reported

Riskofbias

Bias Authors' judgement Support forjudgement

Random sequencegenera- _Lowrisk Quote: "randomization program (GraphPad StatMate,version 1.01i; GraphPad
tion (selection bias) SoftwareInc, San Diego, California, USA)."

Allocation concealment Unclearrisk Not reported.
(selection bias)

Blindingofparticipants High risk Quote: "visual acuity examiners were masked to treatment regimen and pa-
and personnel(perfor- tients were instructed notto sharethis information with the examiner."
mancebias)
All outcomes Quote: "Treating physicians were not masked to the treatment regimenof pa-

tients undertheir care and no sham injections were employed."

Blinding of outcomeas- Low risk Quote: "visual acuity examiners were masked to treatment regimen and pa-
sessment(detection bias) tients were instructed not to sharethis information with the examiner."
All outcomes

Quote: "The physician reviewing OCT images or other material to be record-
ed in the study was masked tothat particular patient's identity and treatment
regimen andin no way could beinvolved in the treatmentofthat patient."
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El-Mollayess 2012 (Continued)

Incomplete outcome data_Lowrrisk Quote: "All patients completed the 12 monthsofthe study and were able to
(attrition bias) makescheduled visits with no greater than a 7-day delay."
All outcomes

Selective reporting(re- Unclearrisk Trial registry and citation to protocol not reported.
porting bias)

GMAN2015

Studycharacteristics

Methods Studydesign:parallel-group randomized controlled trial

Numberrandomized(total and per group): 331total participants; 166 participants in PRN group, 50
participants in routine group

Exclusions after randomization: 48 withdrew in PRN group,22 withdrew in routine group

Numberanalyzed (total and per group): 166 in PRN group, 165 in routine group

Unit of analysis: participant (1 study eye perparticipant)

Lossesto follow-up: 26 in PRN group,22 in routine group

Compliance: 140 completed trial in PRN group, 143 completed trial in routine group

Intention-to-treat analysis: 166 in PRN group, 165 in routine group

Powercalculation:yes, a non-inferiority margin of4-5 letters at 90% powerfor the sample size
planned for the study

Study design comment: none

Participants Country: UK

Medianage:80 years

Gender(%): 61% women and 39% men

Inclusion criteria: ages > 50 years with a diagnosis of nAMD and BCVAoflogarithm of the minimum an-
gle of resolution 0.3-1.2

Exclusioncriteria: lesion showed signs of > 50% fibrosis, hemorrhage,or serous PED. People with
medicalhistory of MI, cardiovascular accident, or gastrointestinal perforation whenthetrial com-
menced. However, as more evidence emerged suggesting a low systemicrisk from theintravitreous use
of anti-VEGF drugs, the protocol was amended so thatMIand gastrointestinal perforation were not ex-
clusioncriteria, and only people with history of cerebrovascular accident within 6 months were exclud-
ed.

Equivalenceof baseline characteristics: yes, no substantial imbalances in the ocular or demographic
characteristics between the 2 groups

Interventions Intervention:intravitreous bevacizumab 1.25 mginjection (Avastin; Roche, Basel, Switzerland)

Intervention 1: 3 monthly loading doses, then PRN (PRN treatment)

Intervention 2: 3 monthly loading doses, then q12 wks (routine treatment)

Follow-up: 92 weeks

 

Treatment regimensfor administration of anti-vascular endothelial growth factor agents for neovascular age-related macular 44
degeneration (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Samsung Bioepis Exhibit 1034 - Page 47
Biocon Exhibit 1034 - Page 47



Cochrane Trusted evidence.= : Informeddecisions.
: L if b rary Better health. Cochrane Database of Systematic Reviews
 

GMAN2015 (Continued)

Frequency of assessmentsfor retreatment: q12 wks

 

Outcomes Primary outcome,as defined: mean BCVAat 92 weeks

Secondary outcomes,as defined: change in meanVA from baseline to 92 weeks and % ofparticipants
who had a changein VA from baseline of = 5, = 10, or > 15 letters, comparing contrastsensitivity, read-
ing speed, and CMT betweenthe 2 armsat 92 weeks

Adverse events: yes

Intervals at which outcomeassessed: q12 wks for 92 weeks

Notes Full study name:The Greater ManchesterAvastin for Neovascularisation Study

Trial registration: ISRCTN 34221234 and EudraCT number2007-003853-97

Funding sources: quote: "Supported by Greater ManchesterPrimary Care Trusts, National Health Ser-
vice, England, and Manchester Biomedical Research Centre."

Declarationsof interest: quote: "The author(s) have madethe following disclosure(s): S.M.: Advisory
boardsofand financial support _ Novartis and Bayer. T.M.A: Advisory boardsofand financial support _
Novartis and Bayer."

Study period: February 2008 to May 2013

Subgroupanalyses: none reported

Riskofbias

Bias Authors' judgement Support forjudgement

Random sequence genera- _Lowrrisk Quote: "Computer-generated allocationlists were drawnupbythetrialstatis-
tion (selection bias) tician using block randomization with a variable blocksize."

Allocation concealment Low risk Quote: "Computer-generated allocationlists were drawnupbythetrialstatis-
(selection bias) tician using block randomization with a variable blocksize."

Blinding of participants High risk Quote: "patients, treating clinicians, and otherstaff involved in the study were
and personnel(perfor- not masked."
mancebias)
All outcomes

Blinding ofoutcome as- Low risk Quote: "The optometrists who measured BCVA,reading speed, and contrast
sessment(detection bias) sensitivity were masked to the study arm."
All outcomes

Incomplete outcome data_—_—Lowrrisk Lossesto follow-up reported and balancedin the 2 comparison groups.
(attrition bias)
All outcomes

Selective reporting (re- Low risk Compared withthetrial registries, there did not appearto beselective out-
porting bias) comereporting.

HARBOR2013

Studycharacteristics

Methods Studydesign:parallel-group randomized controlled trial

Treatment regimensfor administration of anti-vascular endothelial growth factor agents for neovascular age-related macular 45
degeneration (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Samsung Bioepis Exhibit 1034 - Page 48
Biocon Exhibit 1034 - Page 48



Cochrane

tg Library

Trusted evidence.
Informed decisions.

Better health. CochraneDatabase of Systematic Reviews
 

HARBOR2013 (Continued)

Participants

Interventions

Numberrandomized(total and per group): 1098 total participants; 276 in 0.5 mg monthly group; 275
in 0.5 mg PRN group;274 in 2.0 mg monthly group; 273 in 2.0 mg PRN group

Exclusions after randomization:1 participant was randomized beforescreenfailure, and no baseline
or postbaseline data were reported for this participant; therefore, the participant was excluded from
analysis.

Numberanalyzed (total and per group): 1098 total participants; 275 in 0.5 mg monthly group; 275 in
0.5 mg PRN group;274 in 2.0 mg monthly group; 273 in 2.0 mg PRN group

Unit of analysis: participant (1 study eye perparticipant)

Lossesto follow-up: discontinued study:2 in 0.5 mg monthly group; 2 in 0.5 mg PRN group; 2 in 2.0 mg
monthly group; 2 in 2.0 mg PRN group. Discontinued treatment: 2 in 0.5 mg monthly group; 2 in 0.5 mg
PRNgroup;3 in 2.0 mg monthly group;3 in 2.0 mg PRN group

Compliance: not reported

Intention-to-treat analysis: yes

Reported powercalculation: yes, 80% power in the intention-to-treat analysis for the 3 primary com-
parisons

Study design comment: none

Country: 100 study centers across the US

Age: 0.5 mg monthly: mean78.8 years (SD 8.4; range 53.0-97.0); 0.5 mg PRN: mean 78.5 years (SD 8.3;
range 53.0-97.0); 2.0 mg monthly: mean 79.3 years (SD 8.3; range 50.0-96.0); 2.0 mg PRN: mean 78.3
years (range 54.0-98.0)

Gender(%): 0.5 mg monthly: 113 (41.1%) men and 162 (58.9%) women; 0.5 mg PRN: 112 (40.7%) men
and 163 (59.3%) women; 2.0 mg monthly: 104 (38.0%) men and 170 (62.0%) women; 2.0 mg PRN: 117
(42.9%) men and 156 (57.1%) women

Inclusion criteria: ages > 50 years; BCVA 20/40-20/320 (Snellen equivalent), using ETDRS charts (at 4
m); active subfoveallesions with classic CNV, some classic CNV component, or purely occult CNV;total
areaof lesion 12 disk areas or 30.48 mm2; and total CNV area constituted 50% oftotal lesion area based
on FA. For the inclusion of purely occult or occult with someclassic CNV,activity of the lesion had to be
demonstrated by 1 of severalcriteria including 10% increase in CNVlesionsize on intervalvisits, docu-
mented visualloss of 1 line of Snellen vision, or presence of hemorrhageat presentation

Exclusioncriteria: history ofvitrectomy surgery; prior treatment with PDT with verteporfin, external
beam radiation therapy, or transpupillary thermotherapy; previousintravitreous drug delivery; previ-
ous subfoveallaser photocoagulation; uncontrolled blood pressure;atrialfibrillation not managed by
the participant's primary care physician or cardiologist within 3 monthsofthe screeningvisit; or histo-
ry of stroke within 3 monthsofthe screeningvisit.

Equivalenceof baseline characteristics: yes, quote:"All variables were well balanced among the 4
treatment groups."

Diagnoses in participants: approximately 46% ofparticipants had minimally classic CNV lesions, 16%
had predominantlyclassic lesions, and 38% had purely occult CNV.

Intervention 1: ranibizumab 0.5 mg monthly

Intervention 2: ranibizumab 0.5 mg PRN

Intervention 3: ranibizumab 2.0 mg monthly

Intervention 4: ranibizumab 2.0 mg PRN

Follow-up: 12 months
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HARBOR2013 (Continued)

Outcomes

Notes

Risk ofbias

Bias

Random sequencegenera-
tion (selection bias)

Frequency of assessmentsfor retreatment: at month3visit and thereafter

Primary outcome,as defined: mean changefrom baseline in BCVA at month 12

Secondary outcomes,as defined: mean numberof ranibizumabinjections upto, but not including,
month 12; mean changefrom baseline in CFT based on SD-OCT overtime to month 12; proportion of
participants whogained 15 letters from baseline in BCVA at month 12

Adverse events (Y/N): yes

Intervals at which outcomeassessed:safety and ocular parameters assessed on day 7; subsequently,
all participants had scheduled monthlyvisits for evaluation of safety and efficacy. FA and fundus pho-
tography were performed at screening and at months3, 6, and 12.

Full study name:not reported

Type of study: published

Trial registration: NCT00891735

Fundingsources: Genentech,Inc. (South San Francisco, CA) provided support for the study and partic-
ipated in the study design; conducting the study; and data collection, management,and interpretation.

Declarationsof interest: quote: "B.G.B. has served as a consultantforAlimera, Elan, Genentech,
Synergetics, and Thrombogenics;has received research funding from Genentech;is a memberofthe
speakers bureau for Genentech and Regeneron;and hasreceived royalties from AKORN.A.C.H. has
served as a consultantforAlcon, Allergan, Centocor/Johnson & Johnson, Genentech, Merck, NeoVista,
Ophthotech, Oraya, Paloma, PRN, QLT, Regeneron, and Thrombogenics; has received research funding
from Alcon,Allergan, Genentech, NationalEye Institute/ NationalInstitutes of Health, NeoVista, Oph-
thotech, Oraya, PRN, QLT, Regeneron,and SecondSight; and is a memberofthe speakers bureauforAl-
con, Genentech, and Regeneron.D.M.B. has served as a consultant for Alcon,Alimera, Allergan, Genen-
tech, Novartis, Regeneron, and Thrombogenics; has received research funding from Abbott,Alcon,Al-
imera,Allergan,Eli Lilly, Genentech, GlaxoSmithKline, Ophthotech, Novartis, Regeneron, and Throm-
bogenics; and is a memberofthe speakers bureau for Genentech and Regeneron.J.S.H. has served
as a consultantfor Acucela, Allergan, Bayer, Forsight, Fovea, Genentech, Genzyme, GlaxoSmithKline,
LPath, Neovista, Oraya, Paloma, QLT, Quark, and Regeneron;and hasreceived research funding from
Alcon,Alimera, Allergan, Fovea, Genentech, Genzyme, GlaxoSmithKline, Neovista, Neurotech, Novar-
tis, Ophthalmic Consultants of Boston, Ophthotech, Paloma, and Regeneron.I.J.S. has served as a con-
sultant for Genentech, Eyetech, Regeneron, and Thrombogenics; has received research funding from
Genentech;is a memberofthe speakers bureau for Genentech, Optos, and Regeneron;andis a board
memberofOptos.Z.L., R.G.R., and P.L. are employees of Genentech. Support for third-party writing as-
sistance for this manuscript provided by Linda Merkel, PhD, and Michelle Kelly, PhD, of UBC-Envision
Group,and wasprovided by Genentech,Inc."

Study period:recruitment from July 2009 and August 2010

Reported subgroupanalyses: no

HARBOR2013: 2 intervention groupsusing otherdoses not analyzed.

Authors' judgement Support forjudgement

Low risk Quote: "each patient received a computer-generated subject numberon day0,
which randonllyassigned patients in a 1:1:1:1 ratio to 1 of 4 ranibizumabtreat-
mentgroups: 0.5 mg monthly, 0.5 mg PRN,2.0 mg monthly, and 2.0 mg PRN."

 

Allocation concealment Low risk Quote: "Randomization wasstratified by VA at day 0 (<54 letters [approximate
(selection bias) Snellen equivalent <20/80] vs. >55 letters [approximate Snellen equivalent
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HARBOR2013 (Continued)

 

220/80]), CNV classification at baseline (predominantlyclassic, minimally clas-
sic, or purely occult), and study center."

Blinding ofparticipants Unclearrisk Quote: "All study site personnel, the designated physician(s), central reading
and personnel(perfor- center personnel, patients, and the sponsorand its agents were masked to
mancebias) treatment drug dose assignment(0.5 mg vs. 2.0 mg). Treatment frequency (ie,
All outcomes monthly vs. PRN dosing) was not masked to patient andsite personnel."

Blinding of outcomeas- Unclearrisk Quote: "All study site personnel, the designated physician(s), central reading
sessment(detection bias) center personnel, patients, and the sponsorandits agents were masked to
All outcomes treatment drug dose assignment(0.5 mg vs. 2.0 mg). Treatment frequency (ie,

monthly vs. PRN dosing) was not masked to patient and site personnel."

Incomplete outcome data_Lowrrisk Losses to follow-up were balanced andsimilar in the 2 groups.
(attrition bias)
All outcomes

Selective reporting(re- Low risk Compared withthe trial registry, there did not appearto be selective outcome
porting bias) reporting.

IVAN 2012b

Studycharacteristics

Methods Studydesign:parallel-group randomized controlled trial

Numberrandomized(total and per group):

Drug randomization: 628 total participants; 305 in bevacizumab group and 323 in ranibizumab group

Regimen randomization: 294/305 in bevacizumabgroup and 312/323 in ranibizumab group com-
pletedfirst 3 injections and were randomized to continue or discontinue treatment: 149 continued
bevacizumab; 145 discontinued bevacizumab; 157 continued ranibizumab; and 155 discontinued
ranibizumab

Exclusions after randomization:18 participants did not receive treatmentand were excluded after
randomization to drug treatment(9 in bevacizumabgroupand9in ranibizumabgroup).

Numberanalyzed (total and per group):

At 1 year' follow-up: 561 total participants; 136 in continued bevacizumabgroup;138 in discontinued
bevacizumab group;141 in continued ranibizumabgroup; and 146 in discontinued ranibizumab group

At 2 years' follow-up: 525total participants; 127 in continued bevacizumabgroup;127 in discontinued
bevacizumab group;134 in continued ranibizumabgroup; and 137in discontinued ranibizumab group

Unit of analysis: participant (1 study eye perparticipant)

Lossesto follow-up:

At 1 year' follow-up: 49total participants: 4 participants receiving treatment withdrew prior to com-
pleting 3rd injection (2 in bevacizumabgroupand2 in ranibizumab group); 45 participants randomized
to regimen groupsexited trial before 1 year (13 in continued bevacizumabgroup;7 in discontinued be-
vacizumabgroup;16 in continued ranibizumab group; and 9 in discontinued ranibizumab group)

At 2 years' follow-up: 85 total participants: 5 participants receiving treatment withdrew prior to com-
pleting 3rd injection (3 in bevacizumabgroupand2 in ranibizumab group); 80 participants randomized
to regimen groupsexited trial before 2 years (21 in continued bevacizumabgroup;18 in discontinued
bevacizumab group;23 in continued ranibizumabgroup; and 18in discontinued ranibizumab group)
 

Treatment regimensfor administration of anti-vascular endothelial growth factor agents for neovascular age-related macular 48
degeneration (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Samsung Bioepis Exhibit 1034 - Page 51
Biocon Exhibit 1034 - Page 51



Library Better health. CochraneDatabaseof Systematic Reviews
Cochrane Trusted evidence.= Informeddecisions.

 

IVAN 2012b(Continued)

Compliance: the wrong study drug was administered twice duringthefirst year

At 1 year' follow-up: adherence was 6576/6699 (98%) scheduled injections received

At 2 years' follow-up: adherence was 12761/14640 (87%) scheduled injections received

Intention-to-treat analysis: no, 67 participants enrolled and randomized werenotincluded in the
analysesat 1 year and 103 at2 years.

Reported powercalculation: yes, sample of 600 participants per group for powerof90% to detect
non-inferiority

Study design comment: non-inferiority design; 2 x 2 factorial design - randomizationin 2 stages:first
randomized to drug treatment (bevacizumaborranibizumab), then to treatment regimen (continue
monthly injections or discontinue monthly injections and switch to PNRinjections given in 3 month cy-
cles); results reported only as bevacizumabvs ranibizumaband continuousvs discontinuous

Participants Country: UK (23 study centers)

Age: meanagefor610 participants receiving treatment was78 years

Gender(%): 366/610 (60%) women and 244/610 (40%) men

Inclusion criteria: ages > 50 years; previously untreated nAMDin study eye with any componentof
the neovascularlesion (CNV, blood, serous PED, elevated blocked fluorescence)involving the centerof
fovea, confirmed by FA; BCVA 2 25 letters on ETDRS chart (measured at 1 m)

Exclusion criteria: neovascular lesion = 50% fibrosis or blood; > 12 disk diameters; argon lasertreat-
mentin study eye within 6 months; presenceofthick blood involving the centeroffovea; presence of
otheractive ocular disease causing concurrentvision loss; myopia 2 8 diopters; previous treatment
with PDT ora VEGFinhibitor in study eye; womenpregnant,lactating, or of child-bearing potential;
men with a spouseorpartnerofchild-bearing potential

Equivalenceof baseline characteristics: yes

Diagnoses in participants: 301/610 (58%) had nAMD with CNVin foveal center; 308/610 (54%) hadflu-
id in foveal center; 90/610 (16%) had hemorrhagein foveal center; 75/610 (13%) had other foveal center
involvement; and 15/610 (3%) had no CNV ornotpossible to grade

Interventions Intervention1: intravitreous bevacizumab 1.25 mgin 0.05 mLinjected monthly for 2 years

Intervention2: intravitreous ranibizumab 0.5 mg injected monthly for 2 years

Intervention3: afterfirst 3 monthly intravitreous bevacizumab 1.25 mginjections, monthly treatment
wasdiscontinued, and treatmentwasgiven PNRin cycles of 3 monthly doses

Intervention4:afterfirst 3 monthly intravitreous ranibizumab0.5 mginjections, monthly treatment
wasdiscontinued, and treatmentwasgiven PNRin cycles of 3 monthly doses

Follow-up:2 years

Frequency of follow-up assessments: monthly

Outcomes Primary outcome,as defined: BCVA measured as ETDRSletters at 2 years

Secondary outcomes,as defined in protocol: at 1 year’ and 2 years’ follow-up: frequencies ofadverse
effects of treatment; generic and vision-specific health-related quality oflife; treatment satisfaction;
cumulative resource use/cost and cost-effectiveness; clinical measures of vision (contrast sensitivity
measured with Pelli-Robson charts, near VA measured by Bailey-Love near reading cards, and reading
speed measured with Belfast reading charts); lesion morphology (FA and OCT); distance VA at 1 year;
survivalfree from treatmentfailure

Exploratory analysis: association between serum markers and cardiovascularserious adverse events

 

Treatment regimensfor administration of anti-vascular endothelial growth factor agents for neovascular age-related macular 49
degeneration (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Samsung Bioepis Exhibit 1034 - Page 52
Biocon Exhibit 1034 - Page 52



Cochrane Trusted evidence.= : Informeddecisions.
° Library Better health. Cochrane Databaseof Systematic Reviews
 

IVAN 2012b (Continued)

Notes

Risk ofbias

Bias

Random sequencegenera-
tion (selection bias)

Allocation concealment

(selection bias)

Blindingofparticipants
and personnel(perfor-
mancebias)
All outcomes

Blinding of outcomeas-
sessment(detection bias)
All outcomes

Intervals at which outcomeswereassessed: monthly through 24 months; various data werecollect-
ed at every visit depending on assessment schedule and regimen group

Full study name:alternative treatments to Inhibit VEGF in age-related choroidal neovascularisation

Trial registration: ISRCTN92166560.

Type of study: published

Fundingsources: NationalInstitute for Health Research Health Technology Assessment programme,
UK

Declarationsof interest: various authors reported being principalinvestigators of trials sponsored by
Novartis; attending and being remuneratedfor attendanceat advisory boards for Novartis, Bayer, Neo-
vista, Oraya, Allergan, Bausch and Lomb,or a combination; being employed by institution that has re-
ceived payments from Novartis, Bayer, Neovista, Oraya,Alcon,Pfizer, or a combination; receiving hon-
oraria from Novartis for lecture or teaching fees from Janssen-Cilag, or both

Study period: random enrollment 27 March 2008 to 15 October 2010

Reported subgroupanalyses: 3 genetic polymorphisms (Lotery 2013 under IVAN 2012b)

Contacting studyinvestigators:trial authors not contacted as data were available in published re-
ports.

Authors' judgement Support forjudgement

Low risk Quote: "Randomized allocations were computergeneratedbya third party in
blocks andstratified by center."

Quote: "Randomisation wasstratified by centre and was blocked to ensure
roughly equal numbers ofparticipants per group within a centre."

Low risk Quote: "Research teamsatsites recruited participants, and accessed a pass-
word-protected website to randomizeparticipants. Allocations were con-
cealed until participants’eligibility and identities were confirmed."

Quote: "Allocations were computer generated and concealed with aninter-
net-based system (Sealed Envelope, London,UK). Staff in participating centres
accessed the website and,on entering informationto confirm a participant's
identity andeligibility, were provided with the unique study number."

Low risk From study protocol:

Quote: "Participants,clinicians andtrial personnelwill be masked to the VEGF
inhibitor to which a participantis assigned."

Quote: "We have chosennot to maskparticipants, clinicians andtrial per-
sonnelto whetherpatients are allocated to continue or stop treatmentat 3
months."

Quote: "Weintended that drugallocation should be concealed by having sep-
arate masked assessment and unmaskedtreating teams. This system was
achievedby 14sites. At the other9 sites, staffing levels could not support this
system and an unmasked staff memberprepared ranibizumabin a syringe
identical to those containing bevacizumabanddid not perform assessments."

Low risk Quote: "Weintended that drugallocation should be concealed by having sep-
arate masked assessment and unmaskedtreating teams. This system was
achievedby 14 sites. At the other9 sites, staffing levels could not support this
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IVAN 2012b (Continued)

Incomplete outcome data
(attrition bias)
All outcomes

Selective reporting(re-
porting bias)

Lushchyk 2013

Studycharacteristics

Methods

Participants

system and an unmasked staff memberprepared ranibizumabin a syringe
identical to those containing bevacizumaband did not perform assessments."

Quote: "Lesion morphology wasassessed by independentgraders masked to
drug and treatment regimen."

From study protocol:

Quote: "We have chosennot to maskparticipants, clinicians andtrial per-
sonnelto whetherpatients are allocated to continue or stop treatmentat 3
months."

Unclearrisk 67/628 (11%) participants randomized werenotincluded in the 1-year analy-
sis; 111/628 (18%) participants randomized were notincluded in the 2-year
analysis.

Unclearrisk Differences betweenthe protocoland published 1-year and 2-yearresults pa-
pers included:

2 secondary outcomes in the protocolwerenotlisted in paper: treatmentsat-
isfaction and survivalfree from treatmentfailure; and exploratory (serum)
analysis in protocol upgraded to a secondary outcomein paper.

Studydesign:parallel-group randomized controlled trial

Numberrandomized(total and per group): 191 total participants; 64 in the q8 wks group; 63 in the q6
wks group; 64 in the q4 wks group

Exclusions after randomization:2 participants dueto lack of evidence of CNV

Numberanalyzed (total and per group): 54 in the q8 wks group; 57 in the q6 wks group;46 in the q4
wks groupforefficacy analysis

Unit of analysis: participant (1 study eye perparticipant)

Lossesto follow-up: 18 (28.1%)in the intravitreous bevacizumab q4 wks group;6 (9.5%) in the intrav-
itreous bevacizumab q6wks group; 10 (15.6%) in the intravitreous bevacizumab q8 wks group

Intention-to-treat analysis: no, participants with missing data excluded from analyses

Powercalculation: yes; 80%

Study design comment:single-centertrial

Country: Netherlands

Meanage: 77 years

Gender(%): men 18 (28.1%) and women46 (71.9%)in the intravitreous bevacizumab q4 wks group;
men 25 (39.7%) and women 38 (60.3%)in the intravitreous bevacizumab q6 wks group; men 21 (32.8%)
and women43 (67.2%)in the intravitreous bevacizumabq8 wks group

Inclusion criteria: ages > 65 years; VA 20/200 to 20/20 (Snellen equivalent) assessed using the ETDRS
VA charts; previously untreated active CNV due to AMD;presenceof active leakageto establish active
CNVdefined as a leakage observed using FA and indocyanine green angiography, and the presence of
fluid, observed using SD-OCT,located either below the retina or below the RPE
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Lushchyk 2013 (Continued)
Exclusioncriteria: othersignificant ocular disorders affecting visual; allergy to either FA and indocya-
nine green dye injections was known; immunocompromised peopleor people with an ocular surgery
planned during the 1-year follow-up period; people who used coumarin derivatives at the timeof inclu-
sion and people whoexperienced clinically significant cerebrovascular accidentor MI in the 6 months
prior to planned inclusion

Equivalenceof baseline characteristics: yes

Interventions Intervention1: intravitreous bevacizumab(1.25 mg bevacizumabin a 0.05 mLsolution) q4 wks

Intervention2: intravitreous bevacizumab(1.25 mg bevacizumabin a 0.05 mLsolution) q6 wks

Intervention3: intravitreous bevacizumab(1.25 mg bevacizumabin a 0.05 mLsolution) q8 wks

Follow-up:1 year

Frequency of assessmentsfor retreatment: q12 wks in additionto regularinjectionvisits

Outcomes Primary outcome,as defined: BCVA

Secondary outcomes,as defined:fluid and foveal thickness on SD-OCT

Adverse events: yes

Intervals at which outcomeassessed: q12 wks

Notes Full study name:not reported

Trial registration: NTR117

Funding sources:not reported

Declarationsof interest: not reported

Study period: June 2008 to March 2011

Subgroupanalyses: none reported

 

Riskofbias

Bias Authors' judgement Support forjudgement

Random sequence genera-__ Unclearrisk Method of random sequencegeneration not reported.
tion (selection bias)

Allocation concealment Unclearrisk Allocation concealmentnot reported.
(selection bias)

Blinding of participants High risk ‘Open-label' study.
and personnel(perfor-
mancebias)
All outcomes

Blinding ofoutcome as- High risk ‘Open-label' study.
sessment(detection bias)
All outcomes

Incomplete outcome data_—High risk Imbalancein losses to follow-up across groups: 34 (17.8%) participants [18
(attrition bias) (28.1%)in the intravitreous bevacizumab q4 wks group;6 (9.5%) in the intrav-
All outcomes itreous bevacizumab q6 wks group; 10 (15.6%)in the intravitreous bevacizum-

ab q8 wks group] werenotincluded in the final efficacy analysis.
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Lushchyk 2013 (Continued)

Selective reporting(re- Low risk All prespecified outcomes reported in the final report.
portingbias)

NATTB 2012

Studycharacteristics

Methods Study design: randomized controlled trial

Numberrandomized(total and per group): 13 centers, 185 participants in total; 91 in the interven-
tion 1; 94 in the intervention 2

Exclusions after randomization: none reported

Numberanalyzed (total and per group): 79 eyes (86.8%)in the intervention 1; 82 eyes (87.2%)in the
intervention 2

Unit of analysis: participant (1 study eye perparticipant)

Lossesto follow-up: not reported

Intention-to-treat analysis: no

Powercalculation: none reported

Study design comment: none reported

Participants Country: China

Age: median67years in the intervention 1; median 70 years in the intervention 2

Gender(%): men 60 (65.9%) and women31 (34.4%)in the intervention 1; men 62 (66.0%) and women
32 (34.0%)in the intervention 2

Inclusion criteria: ages > 50 years; previously untreated active CNV (determined by the presenceof
leakage, as seen on FA, and by the presenceoffluid, as seen on OCT,located either within or under the
neurosensory retina or underthe RPE) resulting from AMD;lesion area < 12 disk areas, and BCVA 5-73
letters using ETDRS charts

Exclusion criteria: presence of a macular scar, CNV not resulting from AMD,and polypoidal choroidal
vasculopathy

Equivalenceof baseline characteristics: yes

Interventions Intervention1: intravitreous bevacizumab(1.25 mg bevacizumabin 0.05 mLsolution) g6 wks for8 in-
jections

Intervention2: intravitreous bevacizumab(1.25 mg bevacizumabin 0.05 mLsolution) q6 wks for the
first 3 injections, followed by injections q12 wks forthelast 2 injections

Follow-up: 48 weeks

Frequency of assessmentsfor retreatment: not reported

Outcomes Primary outcome,as defined: mean change in VA

Secondary outcomes,as defined: proportion of participants with a changein VA = 15 letters; number
of injections; change in CRT on OCT;incidenceofocular and systemic adverse events; and annualdrug
cost

Adverse events: yes 
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NATTB 2012 (Continued)

Intervals at which outcomeassessed: q6 wks

 

Notes Full study name: Bevacizumabfor Neovascular Age-related Macular Degenerationin China

Trial registration: NCT01306591

Funding sources: quote: "Supported by the National Key Technology Research and DevelopmentPro-
gram in the 11th Five-Year Plan of China (no. 2006BAI02B05)."

Declarations of interest: quote: "The author(s) have no proprietary or commercialinterest in any ma-
terials discussed in thisarticle."

Study period: January 2008 to January 2010

Subgroupanalyses: none reported

Riskofbias

Bias Authors' judgement Support forjudgement

Random sequence genera-_Unclearrisk Method of random sequencegeneration not reported.
tion (selection bias)

Allocation concealment Unclearrisk Allocation concealmentnotreported.
(selection bias)

Blinding of participants High risk ‘Open-label' study.
and personnel(perfor-
mancebias)
All outcomes

Blinding of outcomeas- Low risk Quote: "Visual acuity examiners and imaging technicians were unaware of
sessment(detection bias) study group assignment."
All outcomes

Quote: "A medical monitor who was unawareofstudy group assignments re-
viewedall adverse event data;" masking ofother outcomeassessors notre-
ported.

Incomplete outcome data_—_—Unclearrisk Balanced losses to follow-up but causes not reported: 24 (13.0%) participants
(attrition bias) (12 [13.2%] in the intravitreous bevacizumab q6 wks group; 12 [12.8%] in the
All outcomes intravitreous bevacizumabq6wks followed by q12 wks group) werenotin-

cluded in the finalefficacy analysis.

Selective reporting(re- Low risk All prespecified outcomes were reported in thefinal report.
porting bias)

Sarraf 2013

Studycharacteristics

Methods In this study, the results were reported for subgroup,not based onintervention groups. It was unclearif
this study waseligible for the review

Studydesign:parallel-group randomized controlled trial

Numberrandomized(total and per group): 37 eyes of 37 participants in total; number per group not
reported

Exclusions after randomization: none reported
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Sarraf 2013 (Continued)

Numberanalyzed (total and per group): 37 eyes of 37 participants in total; numberpergroup notre-
ported

Unit of analysis: participant (1 study eye perparticipant)

Lossesto follow-up: none reported

Intention-to-treat analysis: not reported

Reported powercalculation: no

Study design comment: multicenter(3 centers) trial; the results were reported for subgroup analysis
(tear vs non-tear group), not based on the randomized intervention groups

Participants Country: USA

Age: not reported

Gender: not reported

Inclusion criteria: ages > 50 years; vascularized PED secondary to exudative AMD, PED < 12-disk area
in size; BCVA with ETDRS 2 19 and < 69 letters (20/400 to 20/40), and surface area of any associated sub-
macular hemorrhageorfibrosis occupying < 50% of entire PED

Exclusion criteria: anti-VEGF therapy within the past 30 days; > 3 previous anti-VEGFinjections;> 1
previous PDTsession; previous AMD treatment(excluding minerals and vitamins) in the past 30 days;
YAGlaserin past 30 days; previousintravitreous triamcinolone therapyin the past 30 days; previousin-
travitreous dexamethasonetherapyin the past 6 months; history of pars plana vitrectomy

Equivalenceof baseline characteristics: not reported by intervention groups

Interventions Intervention1: intravitreous ranibizumab 0.5 mg monthly for 12 months

Intervention2: intravitreous ranibizumab 0.5 mg monthly for 4 months (months0,1, 2, and 3) fol-
lowed by PRN treatment according to predefined criteria

Intervention3: intravitreous ranibizumab 2.0 mg monthly for 12 months

Intervention4: intravitreous ranibizumab 2.0 mg monthly for 4 months (months0,1, 2, and 3) fol-
lowed by PRN treatment accordingto predefined criteria

Follow-up: 12 months

Frequency of assessmentsfor retreatment: monthly

Outcomes Primary outcome,as defined: mean change in BCVA ETDRS;incidencein postinjection RPE tears; PED

Secondary outcomes,as defined:not distinguished

Adverse events: no

Intervals at which outcomeassessed: BCVA and OCT measurements monthly; fundus photography
and FA months0,1, 2, 3, 6,9, and 12

Notes Full study name:not reported

Trial registration: not reported

Funding sources: quote: "Supported by an Investigator-Supported Trial grant from Genentech and by
a grant(D.S.) from the Karl Kirchgessner Foundationat the Jules Stein Eye Institute."

Declarationsof interest: not reported

Study period:not reported
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Sarraf 2013 (Continued)

Subgroupanalyses:tearvs non-tear for developmentof RPE tear

Sarraf 2013: 2 intervention groups using other doses not analyzed.

 

Riskofbias

Bias Authors' judgement Support forjudgement

Random sequence genera-_Unclearrisk Method of random sequencegeneration not reported.
tion (selection bias)

Allocation concealment Unclearrisk Allocation concealmentnot reported.
(selection bias)

Blindingofparticipants High risk ‘Open-label' study.
and personnel(perfor-
mancebias)
All outcomes

Blinding of outcomeas- High risk ‘Open-label' study.
sessment(detection bias)
All outcomes

Incomplete outcome data_Lowrrisk No missing outcomedata.
(attrition bias)
All outcomes

Selective reporting(re- Unclearrisk Protocolnotavailable.
portingbias)

TREND 2017

Studycharacteristics

Methods Numberrandomized(total and per group): treatment: 323 participants (323 eyes) with ranibizumab
0.5 mg,treat and extend; control: 327 participants (327 eyes) with ranibizumab0.5 mg, monthly;total:
650

Exclusions after randomization: adverse effects (9 in treatment, 2 in control), consent withdrawal(14
in treatment, 17 in control), death (3 in treatment, 4 in control), protocol deviation (1 in treatment, 2 in
control), physician's decision (1 in treatment, 3 in control)

Numberanalyzed (total and per group): treatment: 290, control: 295,total: 585

Unit of analysis: participant(1 eye per participant)

Lossesto follow-up:5 in treatment, 4 in control

Compliance:not explicitly reported, but participants were administered treatmentonvisits

Intention-to-treat analysis: no; participants who were excluded after randomization andlost to fol-
low-up werenotincludedin analysis.

Reported powercalculation: quote: "Assuming a standard deviation (SD) of 15 ETDRSletters in the
treat-and-extend and monthly groups,with a difference of 1.5 in mean changein BCVA from baseline
in favor of the monthly regimen, and by applying an ANCOVA[analysis of covariance] model, a sample
size of 322 patients per treatment group wasconsidered (to accountforloss of information resulting
from missing data, the samplesize was increased by 10% from 290 to 322). With this sample size, the
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TREND 2017(Continued)

resulting powerforANCOVA was 80% toestablish noninferiority of the treat-and-extend regimen versus
the monthly regimenat a 1-sided 2.5% level for a noninferiority margin of 5 letters."

Study design comment:not available

Participants Country: 18 countries: Belgium, Croatia, Denmark, Egypt, Germany, Hungary,India,Israel, Italy, Korea,
Portugal, Russia, Slovakia, Slovenia, Spain, Switzerland, Turkey, UK

Age: treatment: mean 75.3 years (SD 8.61); control: mean 75.2 years (SD 8.13); overall: mean 75.2 years

Gender(%): treatment: 55.4% women;control: 55.4% women

Inclusion criteria: treatment-naive participants ages > 50 years with visual impairmentresulting from
active CNV secondary to AMDconfirmed by presenceofactive leakage of CNV detected by FA, color fun-
dus photography,or both;total area offibrosis comprising < 50% ofthe lesion area and BCVA score 23-
78 ETDRS letters at 4 m (approximately 20/32-20/320 Snellen equivalent).

Exclusion criteria: any type of advanced,severe, or unstable disease, including any medical condition
that could bias assessmentorputthe participant at specialrisk; history of stroke or MI within 3 months
before screening or an uncontrolled systolic blood pressure > 160 mmHgordiastolic blood pressure >
100 mmHg; prior treatmentofthe study eye with anti-VEGForverteporfin PDTorcorticosteroids with-
in 6 monthsbefore screeningorintraocular surgery within 3 months before screening; history of fo-
cal/grid laser photocoagulation with involvementofthe maculararea; or uncontrolled glaucomaorat-
rophyorfibrosis in study eye.

Equivalenceof baseline characteristics: quote: "Patient demographic and baseline ocular character-
istics were well balanced between the 2 treatment groups."

Diagnoses in participants: AMD, CNV

Interventions Intervention1: treat-and-extend group received 2 initial monthly ranibizumabinjectionsat baseline
(day 1) and month1. After 1 month,visits in the treat-and-extend group were scheduled based ondis-
ease activity as assessed by VA and OCT criteria. Participants were treated at monthlyintervals until
disease activity was resolved, as assessed by SD-OCT accordingto the investigator's judgment(i.e. no
intraretinal or subretinalfluid). If disease activity was not present, the next visit was scheduled in 6
weeks (i.e. the treatmentinterval, defined as the period between 2 ranibizumabinjections, was extend-
ed by 2 weeks); however,if disease activity was present,the intervalto the next visit was not extend-
ed and thus wasscheduled in 4 weeks (1 month). The treatmentinterval could be extended by 2 weeks
at eachvisit as long as there wasnodisease activity, with a maximum of a 12-week treatmentinterval.
During the course ofthe study, if disease activity was present, the treatmentinterval was shortened by
2 weeks,but neverto fewer than 4 weeks. The participant wastreated at this interval until no disease
activity was present, after which an extension of 2 weeks wasreactivated. The possibility to extend the
interval between treatments waslimited to 2 attempts. If disease activity recurred,the visit schedule
wasshortened by 2 weeks andfixed onthisinterval up to the end of the study. However,if disease ac-
tivity was presentalongwith visual impairment, the treatmentinterval was allowed to shorten by 4
weeks instead of 2 weeks based ontheinvestigator's judgment.

Intervention 2: monthly regimen group, treatmentvisits were scheduled at monthlyintervals up to
the endofthe study.

Follow-up:planned length: not stated; actual length: 12 months

Frequency of assessmentsfor retreatment: monthly

Outcomes Primary outcome,as defined: changein BCVA from baseline to end of the study

Secondary outcomes,as defined: changein retinal central subfield thickness from baseline to end of
study, treatmentexposure, and safety

Adverse events (Y/N): yes: increased IOP, conjunctival hemorrhage, reduced VA, nasopharyngitis, hy-
pertension,influenza, bronchitis, endophthalmitis
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TREND 2017 (Continued)

Notes

Risk ofbias

Bias

Random sequencegenera-
tion (selection bias)

Allocation concealment

(selection bias)

Blindingofparticipants
and personnel(perfor-
mancebias)
All outcomes

Blinding of outcomeas-
sessment(detection bias)

Intervals at which outcomeassessed:baseline, end of study

Full study name:Treat-and-Extend versus Monthly Regimen in Neovascular Age-Related Macular De-
generation

Type of study: published

Trial registration: NCT01948830

Fundingsources: Novartis Pharma AG(Basel, Switzerland)

Declarationsof interest: RS: consultant — Allergan, Alimera, Alcon, Bayer, Novartis, THEA; financial
support - Bayer, Alimera, Angelini, THEA, Allergan, Novartis
ML: consultant,lecturer,financial support (to institution) —- Novartis, Allergan, Alcon, Roche
WM: employee - Novartis PharmaAG (Basel, Switzerland)
CF: employee —- Novartis PharmaAG (Basel, Switzerland)
JM: consultant - Novartis, Allergan, Bayer, Alcon, Ophthotech, NotalVision, Alimera, Genentech; finan-
cial support - Novartis, Bayer, Alcon, Ophthotech, Roche;lecturer - Novartis, Allergan, Ophthotech

Studyperiod: enrollment December 2013 through November2015

Reported subgroupanalyses(Y/N): ifyes, specify no

Authors' judgement Support forjudgement

Unclearrisk Method of random sequencegeneration not reported.

Unclearrisk Allocation concealmentnot reported.

Unclearrisk Maskingofparticipants not reported.

Low risk Quote: "In this study, the VA assessor whoassessed the parameters for the pri-
mary end point was masked to the treatment regimen and wasnot allowed to

 

All outcomes perform any additional study tasks."

Incomplete outcome data_Lowrisk Quote: "The primary analysis was performed onthefull analysis set using the
(attrition bias) last observation carried forward principle for imputing missing BCVA values
All outcomes at the end of the study. Thefull analysis set comprised all patients to whom a

treatment regimen wasassigned."

Selective reporting(re- High risk Someof the prespecified outcomes(e.g. NEI VFQ-25) were not presented.
porting bias)

TREX-AMD 2015

Studycharacteristics

Methods Numberrandomized(total and per group): 60total participants; 40 to TREX group and 20 to monthly
group

Exclusions after randomization: none reported
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TREX-AMD2015 (Continued)

Numberanalyzed (total and per group): 57 total participants; 37 in the TREX groupand20in the
monthly group

Unit of analysis: participant (1 study eye perparticipant)

Lossesto follow-up:3 participants (all in the TREX group; due to temporalarteritis, lung cancer, or
meningitis)

Intention-to-treat analysis: no, 3 participants not included in analysis

Powercalculation: yes, quote: "we calculated an a priori powerof42% to detect noninferiority (signifi-
cance 5%,1-sided). TREX-AMD1 year post-hoc analysis demonstrated a powerof 88%."

Study design comment:quote: "randomized 1:2,utilizing a noninferiority limit of 5 ETDRS letters and
the 12.5 ETDRSletter standard deviation reported in the LUCAS trial."

 

Participants Country: USA (2 centers)

Meanage:77 years (range 59-96 years)

Gender(%): 38 (63%) womenand22 (37%) men

Inclusion criteria: treatment-naive CNV secondary to exudative AMD with ETDRS BCVA 78-18 (Snellen
equivalent, 20/32-20/500) determined by protocoltrial lens refraction, and total area of subretinal he-
morrhage andfibrosis comprising < 50% ofthe total lesion.

Exclusion criteria: not reported

Equivalenceof baseline characteristics: could not determine; baseline by group not reported

Diagnoses in participants: CNV secondary to exudative AMD

Interventions Intervention1: intravitreous ranibizumab 0.5 mg in 0.05 mL, monthly forfirst 3 months, then treat-
and-extend protocol(quote: "interval between treatments wastailored based on exudative disease
activity: eyes were treated at eachvisit, no more frequently than every 4 weeks andnoless frequently
than every 12 weeks")

Intervention2: intravitreous ranibizumab 0.5 mg in 0.05 mL, monthly for 1 year

Follow-up:1 year reported,2 years planned

Frequency of assessmentsfor retreatment: every 1-4 weeks, based on exudative diseaseactivity in
the TREX group

Outcomes Primary outcome,as defined: ETDRS BCVA changefrom baseline

Secondary outcomes,as defined: mean changein CRT by SD-OCT,total numberof intravitreous injec-
tions, percentageofparticipants with persistent exudative disease activity by SD-OCT, percentage of
participants gaining or losing 10 or 15 ETDRSletters at month 12, and the incidence andseverity of oc-
ular and systemic adverse events

Adverse events (Y/N): yes

Intervals at which outcomeassessed: every month for 12 months

Notes Full study name:The Treat-and-Extend Protocolin Patients with Wet Age-Related Macular Degenera-
tion

Type of study: published

Trial registration: NCT01748292

Funding sources: quote: "Supported by Genentech,Inc., South San Francisco,California. The funding
organization had norolein the design or conduct of this research."
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TREX-AMD2015 (Continued)

Risk ofbias

Random sequence genera-
tion (selection bias)

Allocation concealment

(selection bias)

Blindingofparticipants
and personnel(perfor-
mancebias)
All outcomes

Blinding of outcomeas-
sessment(detection bias)
All outcomes

Incomplete outcome data
(attrition bias)
All outcomes

Selective reporting(re-
portingbias)

VIEW 2012

Studycharacteristics

Methods

Declarationsof interest: quote: "The author(s) have no proprietary or commercialinterest in any ma-
terials discussed in thisarticle:

C.C.W.: Research support - Alcon,Allergan, Genentech, Regeneron; Consultant-Alcon,Allergan, Bayer,
Genentech, Regeneron;Lecturer - Allergan, Genentech, Regeneron.

D.M.B.: Research support - Alcon, Allergan, Genentech, Regeneron; Consultant-Alcon,Allergan, Bayer,
Genentech, Regeneron;Lecturer - Bayer, Roche.

L.C.: Research support - Genentech; Consultant - Regeneron; Lecturer - Regeneron, Genentech, Bayer;
Travel - Bayer, Regeneron, Genentech.

J.F.P.: Research support - Genentech.

S.S.: Research support - Genentech,Carl Zeiss Meditec, Optos, Allergan; Personal fees - Genentech,
Carl Zeiss Meditec, Optos, Allergan, Roche, Novartis, Alcon,Iconic."

Study period: February 2013 through January 2014

Reported subgroupanalyses (Y/N): none reported

Authors' judgement

Unclearrisk

Low risk

Unclearrisk

Unclearrisk

Low risk

Unclearrisk

Support forjudgement

Method of random sequencegeneration not reported.

Quote: "The Treat-and-Extend Protocolin Patients with Wet Age-Related Mac-
ular Degeneration (TREX-AMD)is a phase IIIb, multicenter, randomized, con-
trolled clinicaltrial."

Quote: "At enrollment, patients were randomized sequentially by a blinded
study coordinatorto the monthly or TREX cohort."

Not reported.

Not reported.

3/60 (5%) participants lost to follow-up.

Trial planned for 2 years; results at 1 year reported (study ongoing).

Studydesign:2 parallel-group randomized controlled trials

Numberrandomlyassigned:

2457total participants (2457 eyes); 
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VIEW 2012 (Continued)

615in aflibercept 0.5 mg q4 wks group(excluded);

617in aflibercept 2.0 mg q4 wks group;

616in aflibercept 2.0 mg q8 wks group;

609 in ranibizumabgroup.

Exclusions after randomization:

Full analysis — 45 total participants:

4in aflibercept 2.0 mg q4 wks group;

9 in aflibercept 2.0 mg q8 wks group;

14 in ranibizumabgroup.

Safety analysis — 38 total participants:

4in aflibercept 2.0 mg q4 wks group;

6 in aflibercept 2.0 mg q8 wks group;

14 in ranibizumab group.

Lossesto follow-up:

251 participants discontinued treatmentat 1-year follow-up:

53 in aflibercept 2.0 mg q4 wks group;

63 in aflibercept 2.0 mg q8 wks group;

60 in ranibizumab group.

Numberanalyzed:

Full analysis - 2412 total participants at 1-year follow-up:

613 in aflibercept 2.0 mg q4 wks group;

607in aflibercept 2.0 mg q8 wks group;

595 in ranibizumabgroup.

Safety analysis - 2419 totalparticipants at 1-year follow-up:

613 in aflibercept 2.0 mg q4 wks group;

610 in aflibercept 2.0 mg q8 wks group;

595 in ranibizumab group.

Unit of analysis: participant (1 study eye perparticipant)

How were missing data handled? missing values imputed using last observation carried forward ap-
proach

Powercalculation: none reported

 

Participants Country: US and Canada (154 study sites) and Argentina; Australia; Austria; Brazil; Belgium; Colom-
bia; Czech Republic; France; Germany; Hungary; India;Israel; Italy; Japan; Latvia; Mexico; Netherlands;
Poland; Portugal; South Korea; Singapore; Slovakia; Spain; Sweden; Switzerland; UK (172 studysites)
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VIEW 2012(Continued)

Meanage (range not reported): 78years in aflibercept 2.0 mg q4 wks group,78 years in aflibercept 2.0
mg g8 wks group,and 78 years in ranibizumab group,74 years in aflibercept 2.0 mg q4 wks group, 74
years in aflibercept 2.0 mg g8 wks group, and 73years in ranibizumab group

Gender: 110 men (36.2%) and 194 women(63.8%)in aflibercept 2.0 mg q4 wks group, 123 men (40.9%)
and 178 women(59.1%) in aflibercept 2.0 mg q8 wks group, and 132 men (43.4%) and 172 women
(56.6%) in ranibizumab group, 133 men (43.0%) and 176 women (57.0%)in aflibercept 2.0 mg q4 wks
group, 131 men (42.8%) and 175 women(57.2%)in aflibercept 2.0 mg q8 wks group, and 122 men
(41.9%) and 169 women(58.1%) in ranibizumab group

Inclusion criteria: ages > 50 years; diagnosed with nAMDin the study eye; active subfoveal CNVlesions
of any subtype(12 optic disk areas or smaller) constituting = 50% oftotallesion size; BCVA 73-25 ET-
DRSchart letters (20/40-20/320 Snellen equivalent); willingness and ability to return for clinic visits and
complete study-related procedures; ability to provide informed consent

Exclusion criteria: prior or concomitant treatmentfor AMDin studyeye; prior treatmentwith an-
ti-VEGF therapy; subretinal hemorrhageorscaror fibrosis constituting > 50% of totallesion size or in-
volving the centerofthe fovea in study eye; RPE tears orrips involving the macula in study eye; histo-
ry ofother ocular conditions such as vitreous hemorrhage,retinal detachment, macularhole, corneal
transplant, corneal dystrophy, diabetic retinopathy, diabetic macular edema,uveitis, scleromala-
cia; presenceofother ocular conditions such as uncontrolled glaucoma,significant media opacities,
phakia or pseudophakia with absenceof posterior capsule, intraocular inflammationorinfection; prior
vitrectomy, trabeculectomy,or otherfiltration surgery or therapy in study eye

Equivalenceof baseline characteristics: yes; quote: "baseline demographics and disease characteris-
tics were evenly balanced amongall treatment groups."

Interventions Intervention1: intravitreous aflibercept 0.5 mg q4 wks (excluded)

Intervention2: intravitreous aflibercept 2.0 mg q4 wks

Intervention3: intravitreous aflibercept 2.0 mg q8 wks after 3 initial doses at weeks 0, 4, and 8 (to
maintain masking, sham injections were given at the interim 4-weekvisits after week 8)

Intervention4: intravitreous ranibizumab 0.5 mg q4 wks

Length of follow-up: 1 year for primary endpoint; dosingfor all groups changed to PNRafter 1 year
and follow-upat 2 years from baseline

Outcomes Primary outcome,as defined in study reports: proportion of participants maintaining vision at week
52 (losing < 15 letters on ETDRSchart)

Secondary outcomes,as defined in study reports: change in BCVA,proportionof participants gain-
ing = 15 letters, change in total NE! VFQ-25 score, change in CNV area on FA,retinal thickness and per-
sistent fluid as assessed by OCT, mean numberofintravitreousinjections, adverse events

Intervals at which outcomesassessed: q4 wks through 96 weeks; week1 afterfirst treatment for safe-
ty assessment; weeks 12, 24, 36, and 52 for the NE! VFQ-25 assessment

Notes Type of study reports: published journalarticles; clinicaltrial registration

Trial registration: NCT00509795. and NCT00637377

Funding sources: quote: "Sponsored by Regeneron Pharmaceuticals, Inc, Tarrytown, New York, and
Bayer HealthCare, Berlin Germany. The sponsors participated in the design and conduct of the study,
analysis of the data, and preparation of the manuscript."

Disclosuresof interest: quote: "J.S.H. is a consultant to and has received research funding from Al-
imera, Allergan, Fovea, Genentech, Genzyme, GlaxoSmithKline, Neovista, and Regeneron Pharmaceu-
ticals. He hasalso received travel support from Regeneron Pharmaceuticals. D.M.B. is a consultant to
Alimera, Allergan, Bayer, Genentech/Roche, Novartis, Regeneron Pharmaceuticals, and Thrombogen-
ics and hasreceived research funding from Alcon,Alimera, Allergan,Eli Lilly, Genentech, GlaxoSmithK-
line, Novartis, Regeneron Pharmaceuticals, and Thrombogenics. He has also received travel support 
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from Regeneron Pharmaceuticals and lecture fees from Genentech.V.C.is a consultant to Alimera and
Bayerandhasreceived research fundingfrom Alcon,Allergan, Bayer, Novartis, and Pfizer. He is an ad-
visory board memberfor Allergan and Novartis and hasalso received travel support from Bayer. J.-
F.K. is a consultant to Alcon, Bayer, and Thea and an advisory board memberforAllergan, Bayer, and
Novartis. He hasreceived travel support from Regeneron Pharmaceuticals. P.K.K. is a consultant to
Bayer, Genentech, Novartis, and Regeneron Pharmaceuticals. He has received research funding from
Regeneron Pharmaceuticals. Q.D.N. is a consultant to Bausch & LombandSantenandhasreceived
research funding from Genentech, Novartis, and Pfizer. B.K. has received travel support from Bayer.
A.H. is a consultant to Alcon,Allergan, Centocor, Johnson & Johnson, Neovista, Merck, Ophthotech,
Oraya, Paloma,P.R.N., Q.L-T., Regeneron Pharmaceuticals, and Thrombogenics. He hasreceived re-
search fundingandlecture fees from Alcon,Allergan, Genentech, Neovista, Ophthotech,Oraya,P.R.N.,
Q.LT., Regeneron Pharmaceuticals, and SecondSight.Y.O. is a consultant to Alcon and Bayer and has
received travel support from Bayer. G.DLY., N.S., R.V., A.J.B., and Y.S. are employees of Regeneron Phar-
maceuticals. M.A., G.G., B.S., and R.S. are employees of Bayer HealthCare. C.S.'s institution has received
payments from the MedicalUniversity of Vienna for data monitoring/reviewing andstatistical analy-
sis. U.S.-E. is a consultantto Alcon, Allergan, Bayer HealthCare, and Novartis, and an advisory board
memberfor Alcon and Novartis. She has received travel support from Bayer HealthCare and lecture
fees from Bayer HealthCare and Novartis."

Studyperiod: July 2007 through September 2010 and March 2008 through September 2010

Subgroupanalyses:yes; Japanese subgroup

VIEW 2012: 2 intervention groupsusing otherdose or drug not analyzed.

 

Riskofbias

Bias Authors' judgement Support forjudgement

Random sequencegenera-__ Unclearrisk Method of random sequencegeneration unclear.
tion (selection bias)

Quote: "Consecutively enrolled patients were assigned to treatment groups on
the basis of a predetermined central randomization schemewith balanced al-
location, managedby aninteractive voice response system."

Allocation concealment Low risk Central randomization

(selection bias)
Quote: "Consecutively enrolled patients were assigned to treatment groups on
the basis of a predetermined central randomization schemewith balanced al-
location, managedbyaninteractive voice response system."

Blindingofparticipants Low risk Quote: "Patients were masked as to treatments. An unmasked investigatoral-
and personnel(perfor- so wasresponsibleforthe receipt, tracking, preparation, destruction, and ad-
mancebias) ministration of study drug, as well as safety assessments both pre- and post-
All outcomes dose ... All other study site personnel were masked to treatment assignment

by separating study records or masked packaging."

Blinding of outcomeas- Low risk Quote: "A separate maskedphysician assessed adverse events and supervised
sessment(detection bias) the masked assessmentofefficacy. All other study site personnel were masked
All outcomes to treatment assignmentby separating study records or masked packaging.

OCT technicians andvisual acuity examiners remained masked relative to
treatment assignment."

Incomplete outcome data_Lowrrisk A full analysis set and a per protocol set were reported. Last observation car-
(attrition bias) ried forward approachused to impute missing values; 88.1-91.1% of partici-
All outcomes pants per study treatment group completed 52 weeks offollow-up.

Selective reporting(re- Low risk Study registered atclinicaltrials.gov; intended outcomes reported.
porting bias)
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AMD:age-related macular degeneration; BCVA: best-corrected visual acuity; CFT: central foveal thickness; CMT: central macularthickness;
CNV: choroidal neovascularization; CR/LT: central retinal/lesion thickness; CRT: central subfoveal retinal thickness; ETDRS:EarlyTreatment
Diabetic Retinopathy Study; FA: fluorescein angiography; IOP: intraocular pressure; MI: myocardial infarction; nAMD: neovascular
age-related macular degeneration; NE! VFQ-25: National Eye Institute 25-Item Visual Function Questionnaire; OCT: optical coherence
tomography; PDT: photodynamic therapy; PED: pigmentepithelial detachment; PRN: as needed; q4 wks: every four weeks; q6 wks: every
six weeks; g8 wks: every eight weeks; q12 wks: every 12 weeks; RPE:retinal pigment epithelium; SD: standard deviation; SD-OCT: spectral
domainoptical coherence tomography;VA: visual acuity; VEGF: vascular endothelial growth factor; YAG: yttrium-aluminum-garnet.

Characteristics of excluded studies fordered bystudy ID]

Study Reasonfor exclusion

Arnold 2015 Intervention/comparatordid not meet eligibility criteria.

Arnold 2016 Intervention/comparatordid not meet eligibility criteria.

Avery 2016 Intervention/comparatordid not meet eligibility criteria.

Barikian 2015b Intervention/comparatordid not meet eligibility criteria.

Berg 2016 Intervention/comparatordid not meet eligibility criteria.

Bishop 2014 Intervention/comparatordid not meeteligibility criteria.

Eldem 2015 Intervention/comparatordid not meet eligibility criteria.

Enseleit 2017 Intervention/comparatordid not meet eligibility criteria.

EXCITE 2011 Intervention/comparatordid not meet eligibility criteria.

Feltgen 2014 Intervention/comparatordid not meet eligibility criteria.

Feltgen 2017 Intervention/comparatordid not meet eligibility criteria.

FLUID 2016 Intervention/comparatordid not meeteligibility criteria: 2 PRN criteria compared

Mahmood 2015 Intervention/comparatordid not meet eligibility criteria.

Mori 2017 Intervention/comparatordid not meet eligibility criteria.

RIVAL 2014 Drugs compared rather than regimens.

SAVE 2013 Intervention/comparatordid not meet eligibility criteria: ranibizumab 2.0 mg used.

SEVEN-UP 2016

Takayama 2017

Tempelaar 2015

Waldstein 2016

Wijeyakumar2015

Not a randomized controlled trial.

Intervention/comparatordid not meet eligibility criteria.

Not a randomized controlled trial.

Intervention/comparatordid not meet theeligibility criteria.

Intervention/comparatordid not meet theeligibility criteria.
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Characteristics of studies awaiting classification [ordered by study ID]

Kon-Jara 2007

Methods Conference abstract

Purpose:to evaluate efficacy of retreatments with intravitreous bevacizumab(Avastin) to maintain
or to improveVA in CNV in 2 treatment regimens, 1 according to symptomatology and 1 according
to an established algorithm; and to determine which protocolwasbetterat controlling disease ac-
tivity.

Methods: prospective, randomized, experimental, and descriptive open-label studyof 14 partici-
pants with CNV secondary to AMDinjected with intravitreous bevacizumab(Avastin) 2.5 mg in 0.1
mL. Standardized ophthalmic evaluation performed at baseline and weeks 2, 6, and 12.

Participants

Interventions Intervention 1: people treated with clinical, OCT, or angiographic signs of activity

Intervention 2: people treated accordingto an algorithm every 6 weeks.

Outcomes Main outcomes: ETDRS BCVA at baseline, and after 2, 6, and 12 weeks; OCT andfluorescein an-
giogram at baseline, and after 6 and 12 weeks

Notes Results: intervention 1 (7 eyes), participants presented a transient improvementduringfirst 2
weeks with later worsening of BCVA. Intervention 2 (7 eyes), participants presented significant clin-
ical improvementthat wassustained until the end of study. Most commonadverse events were
conjunctival hyperemia and subconjunctival hemorrhageatthe injection site. Mean BCVA im-
proved from baseline throughoutthe study (P > 0.001) in both groups. Compared with baseline, BC-
VA wasimproved at weeks 2,6, and 12. At week 6, most of the lesions area were stable or decreased
in OCT and fluorescein angiogram.

Conclusions: periodic injection of bevacizumab every 6 weeks accordingto an established algo-
rithm resulted in a better control of CNV and BCVA improvementorstabilization compared to
treatmentaccordingto participant symptomatology.

Abstract NIH registration APEC-0012

MATE 2015

Methods Target numberofparticipants

Planned samplesize: 40; UK samplesize: 40; description: people with treatment naive neovascular
AMDpatients will be recruited into the study from the Ophthalmology departments ofthe partic-
ipating NHS hospitals of York, Hull, Leeds, Bradford, and Harrogate. The samplesizeis 40 and the
recruitmentperiod is expected to last approximately 6 months.

Participants are randomlyallocated to 1 of 2 groups. Participants in both groupsreceive anini-
tial 3 doses of aflibercept 2 mg, given byintravitreal injection, spaced 4 weeks apart. Following
this, for participants in thefirst group, the interval between treatments is extended to once every 8
weeks forthefirst year of treatment. In the second yearof treatment, the treating physician can ex-
tend theintervals between treatments at their discretion. For participants in the second group,the
treating physicianis able to extend the treatmentintervals attheir discretion until the most appro-
priate dosing regimenfor eachindividualparticipantis found. At the end ofthe study, the potential
benefits of each dosing method are compared to find the best way to conduct a larger study in the
future.

Participants Inclusioncriteria:
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MATE2015(Continued)

aged > 50years; able to provide written, informed consentto the study; able andwilling to attend
for hospitalvisits at the frequency required;visual impairment predominantly due to neovascu-
lar AMD;active, treatmentnaive, angiographically active choroidal neovascular membranein the
study eye secondary to neovascular AMDwith anypart of the lesionorits sequelae(e.g. subretinal
fluid, intraretinal fluid, hemorrhage, pigmentepithelial detachment, subretinal pigmentepitheli-
umfluid) in a subfoveal location; VA of 78-24 ETDRSletters at screening and baselinein the study
eye;if both eyesareeligible at baseline, the worst seeing eyewill be included in the study although
the final decision will rest with the investigator. Any deviation from entering the worst seeing eye
into the study will be explained and documented in the patient notes and the case report form. The
choice of eye selected for inclusion into the studywill be determined and documented before the
patient is randomized.A patient who hasboth eyes that maybeeligible may therefore undergo a
different treatment regimenin each eye, howeverthey will be treated with aflibercept in both eyes.
Hospitalvisits will be co-ordinated to minimize the numberofattendances required and therefore
the inconvenienceforthe patient.

Exclusioncriteria:

inability to comply with the study or follow-up procedures; pregnantor lactating women; women
of childbearing potential unless they are using effective methodsofcontraception (total absti-
nence,female or male sterilization, barrier contraception, intrauterine device,oralor injectable
hormonalmethodsofcontraception); previous treatmentfor CNV in the study eye;fibrosis con-
sisting of > 50% of the lesion or involving the centerofthe fovea; coexisting pathology within 0.5
disk diameters of the fovea that could prevent an improvementin VA in the opinionofthe investi-
gator(e.g. macular hole, dense epi-retinal membrane); cataract (causingsignificant visual impair-
ment), aphakia, vitreous hemorrhage,retinal detachment, proliferative retinopathy, or CNV due to
any cause other than AMDatscreening and baseline; allergy to aflibercept or fluorescein; history
of cerebrovascularaccident,transient ischemic attack, or myocardialinfarction within 3 months
of the screeningvisit; any type of systemic disease or treatment that mayaffect or expect to affect
theclinical status of the patientto a significant degree; blood pressure > 160 mmHgsystolic or >
100 mmHgdiastolic at screening or baseline; any active periocularinfection or inflammation at
screeningor baseline; uncontrolled glaucoma (30 mmHg)at screeningor baseline; neovascular-
isation oftheiris at screening or baseline; treatment with any antiangiogenic drugsto either eye
within 3 monthsof baseline; Nd-YAG laser capsulotomywithin the last 2 monthsorexpected with-
in 6 monthsof baseline in the affected eye; use ofother investigational drugs within 30 days; use of
systemic anti-vascular endothelial growth factor agents within 3 monthspriorto baseline; use of
systemic corticosteroids for > 30 consecutive days within the 3 monthspriorto baseline; current or
planned medications knownto be toxic to thelens,retina, or optic nerve (e.g. hydroxychloroquine,
desferoxamine, tamoxifen, or ethambutol)

Interventions Participants are randomlyallocated to 1 of 2 groups. Both groupswill receive intravitreal injections
ofaflibercept 2 mg.

Intervention1: initial 3 doses of monthly aflibercept injections followed by 8 weekly treatments for
thefirst year with an opportunity to extend the treatmentintervals in the second yearof treatment
at the discretion of the treating physician.

Intervention2: initial 3 doses of monthly aflibercept followed by extension oftreatmentintervals
at the discretion of the treatment physician until an interval appropriate forthe individualis found.
This has the potential to allow a minimum numberofvisits, on each of which treatmentis adminis-
tered, while maintaining an acceptableefficacy.

 

Outcomes Not reported.

Notes ISRCTN58955026;doi.org/10.1186/ISRCTN58955026

Nunes 2014

Methods Conference abstract
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Nunes2014(Continued)

Purpose:to study the efficacy and cost-effectiveness of therapy with intravitreous ranibizumab and
bevacizumabin exudative AMD.

Methods: cost-effectiveness analysis and a prospective randomized controlled trial comparing the
efficacy of ranibizumab and bevacizumabastherapy for wet AMD underthe Brazilian Universal
Health System with a time horizonof 1 year.

QALY andthe incrementalcost-effectiveness ratio calculated, accordingto utility values for VA
changes in participants with AMD.

Participants 45 participants with exudative AMD

Interventions Randomized (1:1:1) in 3 groups

Intervention 1: monthly intravitreous bevacizumab 1.25 mg

Intervention 2: intravitreous bevacizumab 1.25 mg every 2 weeks

Intervention 3: monthly intravitreous ranibizumab 0.5 mg

All participants received 3 months' loading dose,followed with as-needed regimen.Participants
followed for 1 year.

Outcomes

Notes Results: based on the incrementalcost-effectiveness ratio, BRL 941,583.33 (about USD 410,000)

would be necessary to have 1 additional QALY when comparing ranibizumab and bevacizumab.
Similar results found when analyzed different treatmentstrategies. From the 45 participants in-
cluded in the RCT, 44 concluded thefirst year of follow-up. 1 participant died due to pneumonia.
The meaninitial VA was 52.2 ETDRSletters in intervention 1, 51.1 in intervention 2, and 54.9 in in-
tervention 3 (P = 0.816). At month 12, the mean VAincreased to 7.2 ETDRSletters in intervention 1,
13.4 in intervention 2, and 12.3 in intervention 3 (intervention 1: P = 0.054; intervention 2: P = 0.008;

intervention 3: P = 0.002). This increase in VA wasstatistically similar among groups (P = 0.602). The
mean numberofinjections was10.5 in intervention 1, 16.4 in intervention 2, and 10.6 in interven-
tion 3 (intervention 1 vs 2: P = 0.003; intervention 2 vs 3: P = 0.003; intervention 1 vs 3: P = 0.980).
There wasnosignificant lOP variation and only 1 eye developed cataract over 1 year. Low rate of
ocular or systemic adverse events (or both) in interventions 1 and 2 and no adverse eventin inter-
vention 3. Important design issuesforthis clinicaltrial included use of cost-effectiveness as out-
comeand an every-2-weeks group.

Conclusions: efficacy of intravitreous bevacizumab may have been comparableto intravitreous
ranibizumabin the therapyofexudative AMD.

Ohnaka 2017

Methods Conference abstract

Purpose:to evaluate 2 intravitreousaflibercept (IVTAFL) treat-and-extend dosing regimensin
Japanese people with wet AMD.

Participants

Interventions ALTAIR (NCT02305238) was a 96-week, randomized,open-label, phase 4 study conducted at 40
sites across Japan.

Intervention 1: 3 monthly doses of intravitreous aflibercept before randomization (1:1) at week 16
then IVT-AFL-2W
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Ohnaka2017 (Continued)

Intervention 2: 3 monthly doses of intravitreousaflibercept before randomization (1:1) at week 16
then IVT-AFL-4W

Outcomes Primary endpoint: mean change in BCVA ETDRS letters from baseline to week 52.

Other endpoints: proportion of participants losing < 15 ETDRS letters, mean changein CRT, and
TEAEsatweek 52.

Notes Results: 254 participants included in safety analyses and 246 participants included in efficacy
analyses.

Baseline BCVA 54.8 ETCRS letters in IVT-AFL-2W group and 55.3 ETCRSletters in IVT-AFL-4W group.

Meanchangein BCVAfrom baseline to week 52: 9.0 ETDRSletters in IVT-AFL- 2W groupand8.4 ET-
CRSletters in IVT-AFL-4W group.

Proportion of participants losing < 15 ETDRSletters: 96.7% in IVT-AFL-2W group and 95.9% in IVT-
AFL-4W group.

Meanchangein CRT: -134.4 in IVT-AFL-2W group and -126.1in IVT-AFL-4W group.

Mean numberofinjections: 7.2 in IVT-AFL-2W group and6.9 in IVT-AFL-4W group.

Meaninjection interval (weeks 16-52): 10.0 in IVT-AFL-2W groupvs 10.9 in IVT-AFL-4W group.

Most commonocularTEAEs were conjunctival hemorrhage (2.4%) and RPEtear (2.4%)in IVT-
AFL-2W groupand conjunctival hemorrhage(5.7%) in IVT-AFL-4W group.

Conclusions: both IVT-AFL treat-and-extend regimens improvedvisual and anatomical outcomes
at week 52 with extended dosingintervals in participants with wet AMD. Ocular TEAEs were consis-
tent with the knownsafety profile of IVT-AFL.

AMD:age-related macular degeneration; BCVA: best-corrected visual acuity; CNV: choroidal neovascularization; CRT: central retinal
thickness; ETDRS:Early Treatment Diabetic Retinopathy Study; IOP: intraocular pressure; IVT-AFL-2W:intravitreousaflibercept with a two-
weekadjustment; IVT-AFL-4W:intravitreousaflibercept with a four-week adjustment; OCT: optical coherence tomography; QALY: quality-
adjusted life year; RCT: randomized controlled trial; TEAE: treatment-emergent adverse event; VA: visualacuity.

Characteristics of ongoing studies fordered bystudy ID]

Foss 2015

Study name Comparingdifferent dosing regimens of bevacizumabin the treatmentof neovascular macular de-
generation: study protocolfor a randomized controlled trial

Methods Numberrandomized (total and per group): N/A

Exclusions after randomization: N/A

Numberanalyzed (total and per group): N/A

Unit of analysis: participant (1 or both eyesperparticipant;if bilateral disease develops,partici-
pant remainsin thetrial and treated with the sameallocationasthefirst eye)

Lossesto follow-up: N/A

Compliance: N/A

Intention-to-treat analysis: quote: "The main approach to between-group comparisonswill be to
analyse all participants as randomised regardless of adherencewith allocation.In addition,for the
primary outcome,a per protocolanalysis will be conducted that excludes participants with proto-
col violations (specifically, failure to collect outcome data or patients who received treatmentin
additionto the trial intervention, such as ranibizumab)."
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Foss 2015 (Continued)

Reported powercalculation: quote: "With a non-inferiority hazard ratio margin of 1.4 for be-
tween-arm maineffects, 90% powerand one-sided 5% alpha,a totalof 304 events are required to
be observed,and the target sample size for recruitment was 2,000 participants. In January 2014 af-
ter three years of recruitment, we reviewed the assumptionsunderlyingthe original recruitment
target. Based on 437 randomised participants and 374 person-years of observation, we revised the
annualeventrate of the primary outcomefrom 10 to 20%,and additionally accounted for annual
censoring (death, suspension of treatmentfollowing six monthsof stable disease, withdrawalof
consentfor study participation or no response to attempted contact) of 16%, which had not been
incorporated into the original calculation. The target numberof304 events remains unchanged,
but the target numberof randomised participants required to achieve this has been revised to
around900 to 1,000."

Study design comment: N/A

Participants Country: UK

Age: N/A

Gender: N/A

Inclusion criteria: ages > 50 years, newly referred for treatment of nAMDorreactivation of nAMD,
no treatmentfor nAMDto either eye for the previous 6 months,eligible for anti-VEGF treatment of
nAMDin the National Health Service.

Exclusion criteria: known hypersensitivity to recombinant human or humanized antibodies,
womanofchild-bearing potential and notwilling to use contraception, men with spouse of child-
bearing potential not willing to use condoms,pregnantor breastfeeding

Equivalence of baseline characteristics: quote: "Baseline data collection (including general and
ophthalmichistory, examination and baseline morphology of nAMDlesion) at theinitialvisit."

Diagnosesin participants: nAMD

Interventions Intervention 1: 3 monthly injections. Standard-dose (1.25 mg) bevacizumabandreview every 4-6
weeks

Intervention 2: 3 monthly injections. Standard-dose (1.25 mg) bevacizumaband review every 8-
10 weeks

Intervention 3: 3 monthly injections. Half dose (0.625 mg) bevacizumabandreview every 8-10
weeks

Intervention 4: 3 monthly injections. Half dose (0.625 mg) bevacizumabandreview every 8-10
weeks

Follow-up:

Planned length: N/A

Actuallength: N/A

Frequency of assessmentsfor retreatment: every 8-10 weeks for each group

Outcomes Primary outcome,as defined: time to treatmentfailure, defined as loss of > 5 letters (logMAR VA
chart) from the baseline established as the meanofthe VAs atthefirst 3 visits. The primary analy-
sis will be at the margins, unless there is evidenceofan interaction, in which case low doseplusbi-
monthly, low dose plus monthly, and standard dose plus bimonthly will each be compared with
standard dose plus monthly.

Secondary outcomes,as defined:not reported

Adverse events (Y/N): N/A
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Foss 2015 (Continued)

Intervals at which outcomeassessed:not reported

Starting date 12 September2019: the intention to publish date has been changed from to 30 June 2020. 5 Oc-
tober 2017: the following changes were madetothetrial record:1. The overall trial end date was
changed from 1 January 2016 to 31 March 2017.2. Ethics approvaldetails added.3. Plain English
summary added.4. Publication and dissemination plan and IPD sharing statement added. 3 Oc-
tober 2017: the following changes were madeto thetrial record: 1. The recruitment end date was
changed from 1 January 2016 to 31 March 2017. 2. The target numberofparticipants was changed
from 2000 to 811. 10 April 2013: the overall trial end date was changed from 1 January 2013 to 1
January 2016.

Contact information

Notes Type ofstudy: ongoing

Trial registration (Y/N): International Standard Randomised Controlled Trial Number:
ISRCTN95654194, registered on 22 September2009.

Funding sources:thecosts for the Bristol Trials Unit were met by the East Midlands Special Com-
missioning Group (EMSCG). The current runningcosts for the NottinghamClinical Trials Unit are
currently met by NHS England.Thetrial wasset up to be the major vehicle for delivery of NHS
case and accordingly the authors are employed bytheir respective Hospital Trusts who paytheir
salaries. AlexanderFoss is paid a 1 PA uplift for runningthetrial, which is paid from Nottingham
University Hospitals who,in turn are commissioned to run theservice,initially by EMSCG and now
by theclinical commissioning groups.

Declarationsof interest: Bell, Fell, and Qualie are healthcare commissioners who fundservices for

nAMDandtheuse of bevacizumabrepresents a saving ontheir budgets.

Studyperiod: recruitment to the TANDEMtrialis ongoing.First participant was randomized in No-
vember2010 and recruitmentis expected to end at the end of 2016.

Reported subgroupanalyses(Y/N): ifyes, specify: yes, planned: quote: "Secondary analyses of
the primary outcomewill include additional adjustmentfor any variables exhibiting marked imbal-
anceat baseline, and investigation of subgroupeffects accordingto: baseline VA in study eye <44
versus >44; 2) baseline CNV size <4 versus >4 and nAMDlesion composition. These analyses will be
conducted by fitting interaction termsto the regression models.It is recognised that the studyis
not powered to detect differential treatment effects among subgroups,and these analyses will be
viewed as exploratory.

Secondary outcomeswill be analysed using a similar approachasforthe primary analysis, with re-
gression modelappropriate for type of outcome.All between-group comparisonswill be described
using appropriate estimates ofeffects (that is, hazard ratio, odds ratio or difference in means,de-
pending on outcometype) and 95% confidenceintervals."

AMD:age-related macular degeneration; BCVA: best-corrected visual acuity; CNV: choroidal neovascularization; ETDRS: Early Treatment
Diabetic Retinopathy Study; FA: fluorescein angiography; IRF: intraretinal fluid; |OP: intraocular pressure; OCT: optical coherence
tomography; N/A: not available; nAMD: neovascular age-related macular degeneration; PBS: Pharmaceutical Benefits Scheme; RCT:
randomized controlled trial; SD: standard deviation; SRF: subretinalfluid; VA: visual acuity; VEGF: vascular endothelial growth factor; YAG:
yttrium-aluminum-garnet.

DATA AND ANALYSES
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Comparison 1. As needed (PRN) versus monthly injections

 

Outcomeor subgrouptitle No. of No.of Statistical method Effect size
studies partici-

pants

1.1 Mean changein best-corrected visual 7 MeanDifference (IV, Random, Subtotals only
acuity at 1 year 95% Cl)

1.1.1 PRN 4 2299 MeanDifference (IV, Random, -1.68 [-2.81, -0.55]
95% Cl)

1.1.2 Treat and extend 3 1226 MeanDifference (IV, Random, 0.51 [-3.14,4.16]
95% Cl)

1.2 Gain = 15letters visual acuity at 1 year 7 Risk Ratio (M-H, Random,95%—Subtotals only
Cl)

1.2.1 PRN 4 2299 Risk Ratio (M-H, Random,95% _—0..87 [0.76, 0.99]
Cl)

1.2.2 Treat and extend 3 1169 Risk Ratio (M-H, Random,95% ‘1.11 [0.91, 1.36]
Cl)

1.3 Mean changein best-corrected visual 3 1875 MeanDifference(IV, Fixed,95%  -1.08 [-2.42, 0.26]
acuity at 2 years Cl)

1.3.1 PRN 2 1295 MeanDifference(IV, Fixed,95%=-2.23 [-3.93, -0.53]
Cl)

1.3.2 Treat and extend 1 580 MeanDifference(IV, Fixed,95% 0.80 [-1.38, 2.98]
Cl)

1.4 Gain = 15 letters visual acuity at 2 years 3 1875 Risk Ratio (M-H, Fixed,95% Cl) 0.88 [0.75, 1.03]

1.4.1 PRN 2 1295 Risk Ratio (M-H, Fixed,95% Cl) 0.80 [0.66, 0.96]

1.4.2 Treat and extend 1 580 Risk Ratio (M-H, Fixed,95% Cl)=1.10 [0.82, 1.46]

1.5 Mean changecentral retinal thickness at 6 MeanDifference (IV, Random, Subtotals only
1 year 95% Cl)

1.5.1 PRN 4 2215 MeanDifference (IV, Random, 20.84 [5.78, 35.89]
95% Cl)

1.5.2 Treat and extend 2 635 MeanDifference (IV, Random, 21.96 [-37.22, 81.14]
95% Cl)

1.6 Mean changecentral retinal thickness at 2 1273 MeanDifference(IV, Fixed,95% 24.53 [6.12, 42.93]
2 years Cl)

1.7 Mean numberofinjections during 2 3 1879 MeanDifference(IV, Fixed,95%=-8.73 [-9.16, -8.30]
years Cl)

1.7.1 PRN 2 1303 MeanDifference(IV, Fixed,95%=-9.78 [-10.29,-9.27]
Cl)

Treatment regimensfor administration of anti-vascular endothelial growth factor agents for neovascular age-related macular 71
degeneration (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Samsung Bioepis Exhibit 1034 - Page 74
Biocon Exhibit 1034 - Page 74



 

 

Cochrane Trusted evidence.= : Informeddecisions.
° Li brary Better health. Cochrane Databaseof Systematic Reviews

Outcomeor subgrouptitle No. of No. of Statistical method Effect size
studies partici-

pants

1.7.2 Treat and extend 1 576 MeanDifference(IV, Fixed,95%=-6.20 [-6.99,-5.41]
Cl)

1.8 Endophthalmitis 6 3175 Peto OddsRatio (Peto, Fixed, 0.13 [0.04, 0.46]
95% Cl)

1.9 Serious systemic adverse events 6 3175 Risk Ratio (M-H, Random,95% —1.23 [1.05, 1.44]
Cl)

1.10 Death 7 3701 Risk Ratio (M-H, Random, 95%—1.11 [0.55, 2.23]
Cl)

1.11 Arterial thromboembolic events 6 3175 Risk Ratio (M-H, Random, 95% _—_—0..97 [0.44, 2.13]
Cl)

1.12 Mean numberofinjections during 1 7 MeanDifference(IV, Random, Subtotals only
year 95% Cl)

1.12.1 PRN 4 2336 MeanDifference (IV, Random, -4.57[-5.38,-3.76]
95% Cl)

1.12.2 Treat and extend 3 1232 MeanDifference (IV, Random, -2.42 [-2.71, -2.14]
95% Cl)

1.13 Sensitivity analysis excluding high-risk 3 MeanDifference(IV, Random, Subtotals only
of bias: mean changein best-corrected visu- 95% Cl)
al acuity at 1 year

1.13.1 PRN 2 1074 MeanDifference (IV, Random, -1.49 [-3.05, 0.06]
95% Cl)

1.13.2 Treat and extend 1 57 MeanDifference (IV, Random, 1.30 [-6.15, 8.75]
95% Cl)

1.14 Sensitivity analysis usingfixed effects: 7 MeanDifference(IV, Fixed,95% Subtotals only
mean changein best-corrected visual acuity Cl)
at 1 year

1.14.1 PRN 4 2299 MeanDifference(IV, Fixed,95%=-1.68 [-2.81,-0.55]
Cl)

1.14.2 Treat and extend 3 1226 MeanDifference(IV, Fixed,95% 0.47 [-0.97, 1.91]
Cl)
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Analysis 1.1. Comparison 1: As needed (PRN) versus monthly injections,
Outcome1: Mean changein best-corrected visual acuity at 1 year

PRN injections Monthly injections Mean Difference Mean Difference
Study or Subgroup Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.1.1 PRN

CATT 2011 6 36 1442 556 826 149331 549. 423% -1 90 [-3 63 . -0 17]
El-Mollayess 2012 92 137 60 1l 137 60 53% -1 80 [-6 70, 3 10]
HARBOR2013 82 133 275 101 133 275 256% -190 [4 12,032]
IVAN 2012b 5 111 264 61 141 260 268% -1 10 [-3 27, 1 07]
Subtotal (95% CTI) 1155 1144 100.0% -1.68 [-2.81 , -0.55]
Heterogeneity: Tau? = 0 00; Chi? = 0 38, df=3 (P=095); F=0%
Test for overall effect: Z =2 93 (P =0 003)

1.1.2 Treat and extend

CANTREAT2019 86 119 268 6 119 258 422% 2 60 [0 57. 4 63]
TREND 2017 62 137 320 81 137 323 417% -190 [402 , 022]
TREX-AMD 2015 105 137 37 92 137 20 161% 130 [-6 15,8 75]
Subtotal (95% CT) 625 601 100.0% 0.51 [-3.14 , 4.16]
Heterogeneity: Tau? =7 13; Chi? =9 07, df=2 (P = 0 01); F=78%
Test for overall effect: Z = 0 28 (P =0 78)

 
Test for subgroup differences: Chi* = 1 27, df=1 (P =0 26), F=211% -10 5 0 5 10

Favors monthly Favors PRN

Analysis 1.2. Comparison 1: As needed (PRN) versus monthly
injections, Outcome2: Gain = 15 letters visual acuity at 1 year

PRN injections Monthly injections Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

1.21 PRN

CATT 2011 147 556 180 549 49.7% 0.81 [0.67 , 0.97]
El-Mollayess 2012 24 60 21 60 78% 1.14 [0.72 , 1.82]
HARBOR2013 83 275 95 275 284% 0.87 [0.69 , 1.11]
IVAN 2012b 51 264 53 260 14.1% 0.95 [0.67 , 1.34]
Subtotal (95% CI) 1155 1144 100.0% 0.87 [0.76 , 0.99]
Total events: 305 349
 

Heterogeneity: Tau? = 0.00; Chi = 2 23, df=3 (P=0 53); F=0%
Test for overall effect: Z = 2.16 (P = 0.03)  
 

1.2 2 Treat and extend

CANTREAT2019 68 268 52 258 41.2% 1.26 [0.92 , 1.73]
TREND 2017 7s 291 77 295 55.7% 0.99 [0.75 , 1.30]
TREX-AMD 2015 10 37 3 20 3.0% 1.80 [0.56 , 5.80]
Subtotal (95% CI) 596 573 100.0% 1.11 [0.91 , 1.36]
Total events: 153 132

Heterogeneity: Tau? = 0.00; Chi? = 1 97, df= 2 (P=037); F=0%
Test for overall effect: Z = 1.02 (P = 0.31)

Test for subgroup differences: Chi? = 4.06, df= 1 (P = 0.04), F=75.4% 0507 1 #15 2
Favors monthly Favors PRN
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Analysis 1.3. Comparison 1: As needed (PRN) versus monthly injections,
Outcome3: Mean changein best-corrected visualacuity at 2 years

 

PRN injections Monthly injections Mean Difference Mean Difference
Study or Subgroup Mean [nm] SD[um] Total Mean[um] SD[um] Total Weight IV,Fixed, 95% CI [nm] IV,Fixed, 95% CI [um]

13.1 PRN

CATT 2011 58715 162983 515 $3095 156831 263 323% -2 44 [4 80, -0 08] ——
IVAN 2012b 35 131 258 55 153 259 =298% -2 00 [-4 46 . 0 46] —a+

Subtotal (95% CI) 773 522 62.1% -2.23 [-3.93 , -0.53] d>
Heterogeneity: Chi? = 0 06, df= 1 @ = 0 80); F=0%
Test for overall effect: Z = 2 57 (P=001)  1.3.2 Treat and extend

CANTREAT2019 68 141-287 6 126 293 379% 080 [-138 298] te

Subtotal (95% CT) 287 293 37.9% 0.80 [-1.38 2 >
Heterogeneity: Not applicable
Test for overall effect: Z= 0 72 (P=0 47)

Total (95% CT) 1060 815 100.0% -1.08 [-2.42 , 0.26] yt
Heterogeneity: Chi? = 4 67, df= 2 (P =0 10); F=57%
Test for overall effect: Z= 158 (P=0 11)seeeeeae
Test for subgroup differences: Chi? = 4 61, df= 1 (P= 0 03), P= 78 3% Favors monthly Favors PRN

Analysis 1.4. Comparison 1: As needed (PRN) versus monthly
injections, Outcome4: Gain = 15letters visual acuity at 2 years

PRNinjections Monthlyinjections Risk Ratio Risk Ratio
Study or Subgroup=Events Total©Events=Total+Weight +M-H, Fixed, 95% CI MH, Fixed, 95% CI

1.4.1 PRN

CATT 2011 152 515 85 263 46.0% 0.91 [0.73 , 1.14] st
IVAN 2012b 39 258 65 259 26.5% 0.60[0.42,086]—__

Subtotal (95% CD) 773 522 72.5% 0.80 [0.66 , 0.96] >
Total events: 191 150

Heterogeneity: Chi? = 3.81, df= 1 P = 0.05): P= 74%
Test for overall effect: Z = 2.34 (P = 0.02)  1.4.2 Treat and extend

CANTREAT2019 73 287 68 293 275% «1.10 [0.82 , 1.46] —_l_—

Subtotal (95% CT) 287 293 27.5% 1.10 [0 82 , 1.46] <>
Total events: 73 68

Heterogeneity: Not applicable
Test for overall effect: Z = 0.62 (P = 0.53)

Total (95% CT) 1060 815 100.0% 0.88 [0.75, 1.03] d>
Total events: 264 218

Heterogeneity: Chi? = 6.66, df= 2 (P = 0.04); F = 70%—05.07.115.5.
Test for overall effect: Z = 1.58 (P =0.11) Favors monthly Favors PRN
Test for subgroup differences: Chi? = 3.24, df= 1 (P= 0.07), P= 69.2%
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Analysis 1.5. Comparison 1: As needed (PRN) versus monthly
injections, Outcome 5: Mean changecentralretinal thickness at 1 year

Favors PRN

Study or Subgroup=Mean [um] SD [mm]

Mean Difference

Total Weight IV, Random, 95% CI [um]
Monthly injections

Total Mean [pm] SD [um]

15.1PRN

CATT 2011 -1602 18216 556 -18055 17898 549 500% 20 35 [094 , 41 64]
El-Mollayess 2012 92 18057 60 11 18057 0 54% -1 80 [-66 41 , 62 81]
HARBOR 2013 -1612 18057 275 -172 18057 275 249% 10 80 [-19 38 , 40 98]
IVAN 2012 -127 174218 -168 189 222 197% 41 00 [706 , 74 94]
Subtotal (93% C1) 1109 1106 100.0% 20.84 [5.78 , 35.89]
Heterogeneity: Tau? = 0 00; Chi? = 2 25, df=3 (P=0 52); F=0%
Test for overall effect: Z=271 (P=0 007)

1.5.2 Treat and extend

TREND 2017 -1692 18057=.291 1733 18057 287 741% 410 [-25 34, 33 54]
TREX-AMD 2015 -173 18057 37 246 18057 20 259% 73 00 [-25 22 , 171 22]
Subtotal (95% C1) 328 307 100.0% 21.96 [-37.22 , 81.14]
Heterogeneity: Tau? = 1005 02; Chi? = 1 73, df= 1 (P=0 19); F= 42%
Test for overall effect: Z=0 73 (P=0 47)

Mean Difference

IV, Random, 95% CI [um]

 
 

Test for subgroup differences: Chi? = 0 00, df= 1 (P= 097), F=0% =o 35) 0s 0
Favors PRN Favors monthly

Analysis 1.6. Comparison 1: As needed (PRN) versus monthly
injections, Outcome6: Mean change centralretinal thickness at 2 years

PRN injections Monthly injections Mean Difference MeanDifference
Study or Subgroup MD SE Total Total Weight_IV, Fixed, 95% CI IV,Fixed, 95% CI

CATT 2011 (1) 0 140799 515 263 445% 25 43[-217,5303]
IVAN 2012b (2) 0 126056 248 247 «555% 23 80[-091 4851]

Total (95% CI) 763 510 100.0% 24.53 [6.12 , 42.93] <—_>-
Heterogeneity: Chi? = 0 01, df= 1 (P=093); F=0%

Test for overall effect: Z = 2 61 (P = 0 009) 50 -25 0 5 50
Test for subgroup differences: Not applicable Favors PRN Favors monthly

Footnotes

(1) Reported as change
(2) Reported as value
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Analysis 1.7. Comparison 1: As needed (PRN) versus monthly
injections, Outcome 7: Mean numberofinjections during 2 years

 

PRN injections Monthly injections Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean sD Total Weight_IV, Fixed, 95% CI IV, Fixed, 95% CI

1.7.1 PRN

CATT 2011 133311 68326 515 228905 34354 263 4351% -956[-10 28, -8 84]
IVAN 2012b (1) 13 574 264 23 153 261 355% -1000[-10 72, -9 28]
Subtotal (95% CI) 779 524 70.6% —-9.78 [-10.29 , -9.27]
Heterogeneity: Chi? = 0 72, df= 1 (P= 0 40); F=0%
Test for overall effect: Z = 37 70 (P < 0 00001)

1.7.2 Treat and extend

CANTREAT2019 173 63 283 235 25 293 294% ~6 20 [-6 99 , -5 41]
Subtotal (95% CI) 283 293 29.4% ~6.20 [-6.99 , -5.41]
Heterogeneity: Not applicable
Test for overall effect: Z = 15 42 (P < 0 00001)

Total (95% CI) 1062 817 100.0%  —-8.73 [-9.16, -8.30]
Heterogeneity: Chi? = 56 75, df= 2 (P < 0 00001); F= 96%
Test for overall effect: Z =40 04 (P < 0 00001)
Test for subgroup differences: Chi? = 56 03, df= 1 (P < 0 00001), F=98 2%

 
Footnotes

(1) Reported median and interquartile range

Analysis 1.8. Comparison 1: As needed (PRN) versus monthly injections, Outcome8: Endophthalmitis

 

 

PRN injections Monthly injections Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI

CATT 2011 0 598 6 587 599% 0.13 [0.03 , 0.65]
El-Mollayess 2012 0 60 0 60 Not estimable
HARBOR2013 0 275 2 275 20.0% 0.13 [0.01 , 2.16]

IVAN 2012b 0 302 1 308 §=©10.0% 0.14 [0.00 . 6.96]
TREND 2017 0 323 1 327=10.0% 0.14 [0.00 . 6.90]
TREX-AMD 2015 0 40 0 20 Not estimable

Total (95% CI) 1598 1577 100.0% 0.13 [0.04 , 0.46]
Total events: 0 10

Heterogeneity: Chi? = 0.00, df=3 (P= 1.00): P=0%
Test for overall effect: Z = 3.18 P = 0.001)
Test for subgroup differences: Not applicable
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Analysis 1.9. Comparison 1: As needed (PRN) versus monthly
injections, Outcome 9: Serious systemic adverse events

PRN injections Monthly injections Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

CATT 2011 138 598 99 587 464% 1.37 [1.09 , 1.73]
El-Mollayess 2012 0 60 0 60 Not estimable
HARBOR2013 13 275 16 275 4.9% 0.81 [0.40 , 1.66]
IVAN 2012b 87 302 74 308 35.1% 1.20 [0.92 , 1.56]
TREND 2017 38 323 36 327 13.5% 1.07 [0.70 , 1.64]
TREX-AMD 2015 0 40 0 20 Not estimable

Total (95% CI) 1598 1577 100.0% 1.23 [1.05 , 1.44]
Total events: 276 225

Heterogeneity: Tau? = 0.00; Chi? = 2 56, df= 3 (P= 0.46); F=0%

Test for overall effect: Z = 2.58 (P = 0.010)
Test for subgroup differences: Not applicable

 
Analysis 1.10. Comparison 1: As needed (PRN) versus monthly injections, Outcome 10: Death

PRN injections Monthly injections Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

CANTREAT2019 1 268 4 258 8.4% 0.24 [0.03 , 2.14]
CATT 2011 16 598 8 587=.27.3% 1.96 [0.85 , 4.55]
El-Mollayess 2012 0 60 0 60 Not estimable
HARBOR2013 4 275 8 275 19.6% 0.50 [0.15 , 1.64]
IVAN 2012b 20 302 10 308 29.8% 2.04 [0.97 , 4.29]

TREND 2017 3 323 4 327 14.9% 0.76 [0.17 , 3.37]
TREX-AMD 2015 0 40 0 20 Not estimable

Total (95% CI) 1866 1835 100.0% 1.11 [0.55 , 2.23]
Total events: 44 34

Heterogeneity: Tau? = 0.29; Chi = 7.62, df=4 (P=0 11); F=47%
Test for overall effect: Z = 0.28 (P = 0.78)
Test for subgroup differences: Not applicable

 
Analysis 1.11. Comparison 1: As needed (PRN) versus monthly

injections, Outcome 11: Arterial thromboembolic events

 
PRN injections Monthly injections Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

CATT 2011 14 598 13 587=29.0% 1.06 [0.50 , 2.23]
El-Mollayess 2012 0 60 0 60 Not estimable
HARBOR2013 4 275 12 275=21.8% 0.33 [0.11 , 1.02]
IVAN 2012b 18 302 7 308 26.7% 2.62 [1.11 , 6.19]

TREND 2017 3 323 5 327 17.1% 0.61 [0.15 , 2.52]
TREX-AMD 2015 1 40 0 20 5.3% 1.54 [0.07 , 36.11]

Total (95% CI) 1598 1577 100.0% 0.97 [0.44 , 2.13]
Total events: 40 37

Heterogeneity: Tau? = 0.40; Chi? = 9.02, df= 4 (P= 0.06); F= 56% 0.01 01 1 10 100
Test for overall effect: Z = 0.07 (P = 0.94) Favors monthly Favors PRN
Test for subgroup differences: Not applicable
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Analysis 1.12. Comparison 1: As needed (PRN) versus monthly
injections, Outcome 12: Mean numberofinjections during 1 year

PRN injections Monthly injections Mean Difference Mean Difference
Study or Subgroup Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.12.1 PRN

CATT 2011 72899 32749 556 117965 13659 549 318% 451 [480.421]
El-Mollayess 2012 38 299 60 95 211 60 231% -5 70 [-6 63 .-477]
HARBOR2013 77 27 275 113 18 275 =309% -3 60 [-3 98 , -3 22]
IVAN 2012b (1) 7 85615 284 12 ll 277 «141% -5 00 [-6 63 . -3 37]
Subtotal (95% CI) 1175 1161 100.0% -4.57[-5.38 , -3.76]
Heterogeneity: Tau* = 0 51; Chi? = 24 12, df=3 (P <0 0001); F=88%
Test for overall effect: Z= 11 09 (P < 0 00001)

1.12.2 Treat and extend

CANTREAT2019 94 284 268 118 227 258 426% -2 40 [-2 84 . -1 96]
TREND 2017 87 268 323 111 243 326 528% -2 40 [-2 79 . -2 01]
TREX-AMD 2015 101 299 37 13 211 20 46% -2 90 [-4 24 . -1 56]
Subtotal (95% CI) 628 604 100.0% -2.42 [-2.71 , -2.14]
Heterogeneity: Tau* = 0 00; Chi? =0 51, df=2 (P= 0 77); F=0%
Test for overall effect: Z = 16 60 (P < 0 00001)

Test for subgroup differences: Chi? = 24 15, df= 1 (P <0 00001), F=95 9%

 
Footnotes

(1) Reported median and interquartile range

Analysis 1.13. Comparison 1: As needed (PRN) versus monthly injections, Outcome 13: Sensitivity
analysis excluding high-risk of bias: mean changein best-corrected visual acuity at 1 year

PRN injections Monthly injections Mean Difference Mean Difference
Study or Subgroup Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.13.1 PRN

HARBOR2013 82 133 275 101 133 275 489% -1 90 [-4 12 , 032]
IVAN 2012b 5 111 264 61 141 260 511% -110[-3 27, 107]
Subtotal (95% CI) 539 535 100.0% -1.49 [-3.05 , 0.06]
Heterogeneity: Tau® = 0 00; Chi? = 0 25, df= 1 (P =0 61); F=0%
Test for overall effect: Z= 1 88 P =0 06)

1.13.2 Treat and extend

TREX-AMD 2015 105 137 37 92 137 20 1000% 130 [-6 15,8 75]
Subtotal (95% CI) 37 20 100.0% 1.30 [-6.15 , 8.75]
Heterogeneity: Not applicable
Test for overall effect: Z = 0 34 (P = 0 73)

Test for subgroup differences: Chi* = 0 52, df= 1 (P =0 47), F=0%
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Analysis 1.14. Comparison 1: As needed (PRN) versus monthly injections, Outcome 14:
Sensitivity analysis using fixed effects: mean changein best-corrected visual acuity at 1 year

 
PRN injections Monthly injections Mean Difference Mean Difference

Study or Subgroup Mean sD Total Mean sD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

1.14.1 PRN

CATT 2011 6 36 1442 556 826 149331 549 423% -190[-3 63. -017]
El-Mollayess 2012 92 137 60 ll 137 60 53% -1 80 [-6 70 , 3 10]
HARBOR2013 82 133 275 101 133 275 256% -1 90 [4 12,032]
IVAN 2012b 5 111 264 61 141 260 268% -1 10 [-3 27, 107]
Subtotal (95% CT) 1155 1144 100.0% —-1.68 [-2.81 , -0.55]
Heterogeneity: Chi? = 0 38, df= 3 (P=0 95): F=0%
Test for overall effect: Z = 2 93 (P = 0 003)

1.14.2 Treat and extend

CANTREAT2019 86 119 268 6 119 258 501% 260 [057.463]
TREND 2017 62. 137 320 81 137 323 462%  -190[-402,022]
TREX-AMD 2015 105.137 37 92 «137 20 37%  130[615,875]
Subtotal (95% CI) 625 601 100.0% 0.47 [-0.97,1.91]
Heterogeneity: Chi? = 9 07, df=2 (P=0 01); P= 78%
Test for overall effect: Z = 0 64 (P=052)

Test for subgroup differences: Chi* = 5 33, df= 1 (P = 0 02), P=812%

 
Comparison 2. Extended-fixed versus monthly injections

Outcomeor subgrouptitle No. of No.of Statistical method Effect size
studies partici-

pants

2.1 Mean changein best-corrected visual 3 1439 MeanDifference(IV, Random, 95% -1.32 [-3.93, 1.29]
acuity at 1 year Cl)

2.2 Gain = 15letters visual acuity at 1 year 3 1441 Risk Ratio (M-H, Random, 95% Cl) 0.94 [0.80, 1.10]

2.3 Mean changeof central retinalthickness 3 1439 MeanDifference (IV, Random, 95% 8.16 [-11.07, 27.40]
at 1 year Cl)

2.4 Mean changein quality of lifescoresat1 1 MeanDifference(IV, Fixed, 95% Cl) Totals not select-
year ed

2.5 Endophthalmitis 3 1132 Risk Ratio (M-H, Random, 95% Cl) 0.19 [0.03, 1.12]

2.6 Serious systemic adverse events 2 1068 Risk Ratio (M-H, Fixed, 95% Cl) 0.98 [0.74, 1.30]

2.7 Sensitivity analysis excluding high riskof 2 1282 MeanDifference (IV, Random, 95% -2.14 [-5.03, 0.75]
bias: mean changeinbest-corrected visual Cl)
acuity at 1 year

2.8 Sensitivity analysis usingfixed effects: 3 1439 MeanDifference(IV, Fixed, 95% Cl) -1.36 [-2.64,-0.08]
mean changein best-corrected visual acuity
at 1 year

 

Treatment regimensfor administration of anti-vascular endothelial growth factor agents for neovascular age-related macular
degeneration (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Samsung Bioepis Exhibit 1034
Biocon Exhibit 1034

79

- Page 82
- Page 82



Cochrane Trusted evidence.= Informeddecisions.
Library Better health. Cochrane Database of Systematic Reviews
 

Analysis 2.1. Comparison 2: Extended-fixed versus monthly injections,
Outcome1: Mean changein best-corrected visual acuity at 1 year

Extended fixed injections Monthly injections Mean Difference Mean Difference
Study or Subgroup Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI

 
CLEAR-IT 2 2011b(1) 52 Sil 31 9 Sil 31 350% -380[-634,-126]4—@
Lushchyk 2013 (2) 37308 102081 ill 196 137 46 211% 177 [-2 62 , 6 16]
VIEW 2012 (3) 8 4041 14697 607 92365 133008 613 439% -0 83 [-2 41 ,0 74]

Total (95% CI) 749 690 100.0% -1.32 [-3.93 , 1.29]
Heterogeneity: Tau* = 3 41; Chi? = 5 92, df= 2 (P= 0 05); PF = 66%
Test for overall effect: Z = 0 99 (P= 0 32) 4 2 0 2 4
Test for subgroup differences: Not applicable Favors monthly Favors extended fixed

Footnotes

(1) Every 12 weeks vs monthly
(2) Every 6-8 weeks vs monthly
(3) Every 8 weeks vs monthly

Analysis 2.2. Comparison 2: Extended-fixed versus monthly
injections, Outcome2: Gain = 15 letters visual acuity at 1 year

 
Extended fixed injections Monthly injections Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

CLEAR-IT 2 2011b (1) 7 32 6 32 26% 117 [0 44,3 09]
Lushchyk 2013 (2) 15 111 6 46 32% 104 [0 43 , 2 50]
VIEW 2012 (3) 188 607 205 613 941% 0 93 [0 79 , 1 09]

Total (95% CI) 750 691 100.0% 0.94 [0.80 , 1.10]
Total events: 210 217

Heterogeneity: Tau* = 0 00; Chi = 0 26, df= 2 (P= 0 88); F=0% 02 05. #1 3 5
Test for overall effect: Z= 0 83 (P=041) Favors monthly Favors extended fixed
Test for subgroup differences: Not applicable

Footnotes

(1) Every 12 weeks vs monthly
(2) Every 6-8 weeks vs monthly
(3) Every 8 weeks vs monthly

Analysis 2.3. Comparison 2: Extended-fixed versus monthlyinjections,
Outcome3: Mean changeofcentral retinal thickness at 1 year

Extended fixed injections Monthly injections Mean Difference Mean Difference
Study or Subgroup Mean [um] SD[um] Total Mean[um] SD[pm] Total Weight IV, Random, 95% CI [um] IV, Random, 95% CI [nm]

CLEAR-IT 2 2011b (1) -112 94 31 -143 94 31 140% 31 00 [-15 80 , 77 80]
Lushchyk 2013 (2) -889189 980851 1ll -109 90 46 254% 20 08 [-11 69 , 51 85]
VIEW 2012 (3) -138 9353 1146581 607 -1368144 1130914 613 606% -2 12 [-14 90 , 10 66]

Total (95% CI) 749 690 100.0% 8.16 [-11.07 , 27.40]
Heterogeneity: Tau* = 116 47; Chit = 3 10, df= 2 (P=021); F =36%
Test for overall effect: Z = 0 83 (P= 0 41)
Test for subgroup differences: Not applicable Favors extended fixed

 
Footnotes

(1) Every 12 weeks vs monthly
(2) Every 6-8 weeks vs monthly
(3) Every 8 weeks vs monthly
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Analysis 2.4. Comparison 2: Extended-fixed versus monthly
injections, Outcome 4: Mean changein quality oflife scores at 1 year

 

 
Extended fixed injections Monthly injections Mean Difference Mean Difference

Study or Subgroup Mean sD Total Mean sD Total_IV, Fixed, 95% CI IV,Fixed, 95% CI

VIEW 2012 (1) 49992 146882 607 5591 143066 613-059 [-2 22,104]

Footnotes Favors monthly Favors extended fixed
(1) NEI VFQ-25 score

Analysis 2.5. Comparison 2: Extended-fixed versus monthly injections, Outcome 5: Endophthalmitis

Extended fixed injections Monthly injections Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

CLEAR-IT 2 2011b (1) 0 32 1 32 312% 0 33 [001 .7 89]
Lushchyk 2013 (2) 0 lll 1 46=309% 0 14 [001 . 3 37]
VIEW 2012 (3) 0 303 6 608 379% 015 [001 . 2 73]

Total (95% CTI) 446 686 100.0% 0.19 [0.03 , 1.12]
Total events: 0 8

Heterogeneity: Tau* = 0 00; Chi* = 0 18, df=2 (P=0 91); F=0%
Test for overall effect: Z = 1 84 (P =0 07) Favors extended fixed

 
Test for subgroup differences: Not applicable

Footnotes

(1) Every 12 weeks vs monthly
(2) Every 6-8 weeks vs monthly
(3) Every 8 weeks vs monthly

Analysis 2.6. Comparison 2: Extended-fixed versus monthly injections, Outcome 6: Serious systemic adverse events

 
Extended fixed injections Monthly injections Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Lushchyk 2013 (1) 13 111 9 46 165% 0 60 [0 28 . 1 30]
VIEW 2012 (2) 51 303 97 608 835% 106 [0 77, 1 44]

Total (95% CI) 414 654 100.0% 0.98 [0.74 , 1.30]
Total events: 64 106

Heterogeneity: Chi? = 1 76, df= 1 (P=0 18); P=43% 001 01 1 10 100
Test for overall effect: Z = 0 14 (P=0 89) Favors monthly Favors extended fixed
Test for subgroup differences: Not applicable

Footnotes

(1) Every 6-8 weeks vs monthly
(2) Every 8 weeks vs monthly
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Analysis 2.7. Comparison 2: Extended-fixed versus monthly injections, Outcome7: Sensitivity
analysis excluding high risk of bias: mean changein best-corrected visual acuity at 1 year

Extended fixed injections Monthly injections
Study or Subgroup Mean sD

CLEARIT 2 20116 (1) 52 511
VIEW 2012 (2) $4041 14697

Total (95% CI)

31 9 S11
607 92365 133008

638

Heterogeneity: Tau? = 3 24: Chi? = 3 78, df= 1 (P=005); P= 74%
Test for overall effect: Z= 145 (P=0 15)
Test for subgroup differences: Not applicable

Footnotes

(1) Every 12 weeks vs monthly
(2) Every 8 weeks vs monthly

Total Mean SD Total Weight IV, Random, 95% CI

31
613

644 100.0% -2.14 [-5.03 , 0.75]

Mean Difference Mean Difference

IV, Random, 95% CI

 
441% 3 80[-634,-126] qm
559% 083 [-241,074]

Analysis 2.8. Comparison 2: Extended-fixed versus monthly injections, Outcome8:
Sensitivity analysis using fixed effects: mean changein best-corrected visual acuity at 1 year

 

Extended fixed injections Monthly injections Mean Difference Mean Difference
Study or Subgroup Mean sD Total Mean sD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

CLEAR-IT 2 2011b (1) 52 Sil 31 9 S11 31 253% «©-380[-634,-126] 4»—__
Lushchyk 2013 (2) 37308 102081 111 196 137 46 85% 177 [2 62, 6 16]
VIEW 2012 (3) 84041 14697 607 92365 133008 613 662% -O0 83 [-2 41.074]

Total (95% CI) 749 690 100.0%=-1.36 [-2.64 , -0.08]
Heterogeneity: Chi? = 5 92, df= 2 (P =005); P= 66%
Test for overall effect: Z = 2 09 (P= 0 04)
Test for subgroup differences: Not applicable

Footnotes

(1) Every 12 weeks vs monthly
(2) Every 6-8 weeks vs monthly
(3) Every 8 weeks vs monthly

4
Favors monthly Favors extended fixed

Comparison 3. As needed (PRN) or extended-fixed versus other extended-fixed injections

 
2 0 2 #4

 

Outcomeor subgrouptitle No.of No. of Statistical method Effect size
studies partici-

pants

3.1 Mean changein best-correctedvi- 2 MeanDifference(IV, Fixed, 95% Cl) Totals not selected
sual acuity

3.1.1 PRN (1) vs every 12 weeks (2);fol- 1 MeanDifference(IV, Fixed, 95% Cl) Totals not selected
low-upat 2 years

3.1.2 Every 12 weeks (1) vs every 6 1 MeanDifference(IV, Fixed, 95% Cl) Totals not selected
weeks (2); follow-up at 1 year

3.2 Gain = 15letters visual acuity 2 Risk Ratio (M-H, Fixed, 95% Cl) Totals not selected

3.2.1 PRN vs every 12 weeks;follow-up 1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not selected
at 2 years

3.2.2 Every 12 weeks vs every 6 weeks;=1 Risk Ratio (M-H, Fixed, 95% Cl) Totals not selected
follow-up at 1 year
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Outcomeor subgrouptitle No.of No.of
studies partici-

pants

3.3 Mean changein centralretinal 2
thickness

3.3.1 PRN vs every 12 weeks; follow-up 1
at 2 years

3.3.2 Every 12 weeks vs every 6 weeks;=1
follow-up at 1 year

Statistical method Effect size

MeanDifference(IV, Fixed, 95% Cl) Totals not selected

MeanDifference(IV, Fixed, 95% Cl) Totals not selected

MeanDifference(IV, Fixed, 95% Cl) Totals not selected

Analysis 3.1. Comparison 3: As needed (PRN) or extended-fixed versus other
extended-fixed injections, Outcome 1: Mean changein best-corrected visual acuity

Schedule 1 Schedule 2 Mean Difference Mean Difference

Study or Subgroup Mean [letter] SD [letter] Total Mean [letter] SD letter] Total_IV, Fixed, 95% CI [letter] IV, Fixed, 95% CT [letter]

3.1.1 PRN (1) vs every 12 weeks (2); follow-up at 2 years
GMAN 2015 06 167 166 54 167 165 4 80 [-8 40, -1 20]

3.1.2 Every 12 weeks (1) vs every 6 weeks (2); follow-up at1 year
NATTB 2012 1006 16 82 12 58 13 88 79 -2 52 [-7 14,210] 

Analysis 3.2. Comparison 3: As needed (PRN)or extended-fixed versus
other extended-fixed injections, Outcome 2: Gain > 15letters visual acuity

Schedule 1 Schedule 2 Risk Ratio Risk Ratio

Studyor Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI

3.2.1 PRN vs every 12 weeks; follow-up at 2 years
GMAN 2015 21 166 39 165 0.54 [0.33 , 0.87]

3.2.2 Every 12 weeks vs every 6 weeks; follow-up at 1 year
NATTB 2012 33 82 35 79 0.91 [0.63 , 1.30] 

01 02 OS 1 2 5 10
Favors schedule 2 Favours schedule 1
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Analysis 3.3. Comparison 3: As needed (PRN)or extended-fixed versus other
extended-fixed injections, Outcome 3: Mean changein centralretinal thickness

Schedule 1

Study or Subgroup Mean [pm] SD [um]

3.3.1 PRN vs every 12 weeks; follow-up at 2 years

Schedule 2

Total Mean[pm] SD [pm]

GMAN 2015 -2724 825 166 -263 9 712

3.3.2 Every 12 weeks vs every 6 weeks; follow-up at 1 year
NATTB 2012 -60 304 82 -119 304

Comparison 4. No loading versus loadinginjections

Outcomeor subgrouptitle No. of No.of
studies partici-

pants

4.1 Mean changein best-corrected visual 2 159
acuity at 1 year

4.2 Gain = 15 letters visual acuityatlyear 1

4.3 Mean changein centralretinal thick- 2 159
ness

Total_IV, Fixed, 95% CI [nm]

165

Mean Difference MeanDifference

IV, Fixed, 95% CI [nm]

-8 50 [-25 10,8 10] 79 59 00 [-34. 93 , 152 93]

Favors schedule 2 Favors schedule 1

Statistical method Effect size

MeanDifference(IV, Fixed, 95% Cl) -0.65[-3.36, 2.07]

Risk Ratio (M-H, Fixed, 95% Cl) Totals not selected

MeanDifference(IV, Fixed, 95% Cl) 9.42 [-11.28, 30.12]

Analysis 4.1. Comparison 4: No loading versus loading injections,
Outcome1: Mean changein best-corrected visual acuity at 1 year

No loading injection Loading injection
Study or Subgroup Mean sD Total Mean sD Total Weight

Barikian 2015a 83 67 30 8 104 30 376%
BeMOc 2013 086 67 49 208 104 50 624%

Total (95% CI) 79 80 100.0%
Heterogeneity: Chi* = 0 28, df= 1 (P =0 60); F=0%
Test for overall effect: Z = 0 47 (P = 0 64)
Test for subgroup differences: Not applicable

Mean Difference

IV, Fixed, 95% CI

Mean Difference

IV,Fixed, 95% CI

0 30 [-4 13,473]
-122 [-4 66,222]

-0.65 [-3.36 , 2.07] 
Analysis 4.2. Comparison 4: No loading versus loading

injections, Outcome2: Gain = 15 letters visual acuity at 1 year

No loading injection

Studyor Subgroup Events Total

Loadinginjection
Events Total

Risk Ratio

M.-H, Fixed, 95% CI

Risk Ratio

MH, Fixed, 95% CI

 
BeMOc 2013 13 49 14 50 0.95 [0.50 . 1.80]

 
t 1

10 100

Favors no loading

I t
0.01 0.1 1

Favors loading
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Analysis 4.3. Comparison 4: No loading versus loading
injections, Outcome3: Mean changein central retinal thickness

 
No loading injection Loading injection Mean Difference Mean Difference

Study or Subgroup Mean [nm] SD[um] Total Mean[um] SD[um] Total Weight IV,Fixed, 95% CI [nm] IV,Fixed, 95% CI [um]

Barikian 2015a -802 461 30 -656 823 30 376% -14 60 [-48 36, 19 16]
BeMOc 2013 -81 45 461 49 -105 35 823 50 624% 23 90 [-2 31, 50 11]

Total (95% CI) 79 80 100.0% 9.42 [-11.28 , 30.12]
Heterogeneity: Chi? = 3 12, df= 1 (P = 0 08); F= 68%
Test for overall effect: Z = 0 89 (P = 0 37) -50 25 0 25 50
Test for subgroup differences: Not applicable Favors no loading Favors loading

ADDITIONAL TABLES

Table 1. Treatment groupsin includedtrials

 

Study Intervention 1 Intervention 2 Interven- Interven-
tion 3 tion 4

Treatment period

Aflibercept 2.0 mg

CLEAR-IT 2 2011b* Every 12 weeks Every 4 weeks — _

1 year

VIEW 2012* Every 8 weeks after3 initial monthly Every 4 weeks — _
doses

1 year; PRNforall groups at
end offirst year

Bevacizumab1.25 mg

Barikian 2015a PRNafterfirst injection Every 2 weeks forfirst 3 injec- Every 4 _
tions, then PRN weeks for

lyear first 3 injec-
tions, then
PRN

BeMOc 2013 No loading: PRN with noinitial manda-_Loading: 3 initial monthly — —
tory loadinginjections loadinginjections, then PRN

1 year

El-Mollayess 2012 Variable dosing Every 4-6 weeks — —

1 year

GMAN2015 3 initial monthly loadinginjections, 3 initial monthly loadingin- — _
then PRN jections, then every 12 weeks

2 years

Lushchyk 2013 Every 8 weeks Every 6 weeks Every 4 _
weeks

1 year

NATTB 2012 Every 6 weeks forfirst 3 injections, Every 6 weeks — —
then every 12 weeks forlast 2 injec-

lyear tions
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Table 1. Treatment groupsin includedtrials (continued)

Ranibizumab 0.5 mg

CANTREAT2019

l year

HARBOR2013 >

l year

Sarraf 2013 ¢

1 year

TREND 2017

1 year

TREX-AMD 2015

1 year

Bevacizumabandranibizumab

Study

Treatmentperiod

CATT 2011

1 year; rerandomized at end
of first year

IVAN 2012b

2 years

PRN: as needed.

PRN(treat-and-extend)

PRN

Every 4 weeks for 4 injections, then
PRN

2 loading doses (day 1, month1) fol-
lowed by PRN

Every 4 weeks for 3 injections, then
PRN

Bevacizumab1.25 mg

PRNafterfirst injection for 2 years

Every 4 weeks for 3 injections, then
PRNin 3 month cycles

oThree intervention groupsusing other doses not analyzed.
bTwointervention groupsusing otherdoses not analyzed.
CTwointervention groupsusing other doses not analyzed.

Table 2. Treatment regimens evaluated by includedtrials

Every 4 weeks

Every 4 weeks

Every 4 weeks

Every 4 weeks

Every 4 weeks

Every 4 weeks for 1 year, then
rerandomized to monthly or
variable dosing

Every 4 weeks

Ranibizumab0.5 mg

PRNafter Every 4
first injec- weeks for
tion for 2 1 year,
years then

reran-

domized
to month-

ly or vari-
able dos-

ing

Every 4 Every 4
weeks for3 weeks

injections,
then PRNin

3 monthcy-
cles

 

Study name Drug interventions Treatmentschedule interventions
Treatmentperiod

Intervention 1 Intervention 2
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Table 2. Treatment regimens evaluated by includedtrials (continued)

PRN vs monthly dosing

CANTREAT2019 Ranibizumab 0.5 mg

l year

CATT 2011 Bevacizumab1.25 mg
1 year; rerandomized at or ranibizumab 0.5 mg
end offirst year

El-Mollayess 2012 Bevacizumab1.25 mg
1 year

HARBOR2013 Ranibizumab 0.5 mg
l year

IVAN 2012b Bevacizumab1.25 mg
2 years or ranibizumab 0.5 mg

Sarraf 2013 Ranibizumab 0.5 mg
l year

TREND 2017 Ranibizumab 0.5 mg

TREX-AMD 2015 Ranibizumab 0.5 mg
1 year

Extended-fixed vs monthly dosing

CLEAR-IT 2 2011b

l year
Aflibercept 2.0 mg

Lushchyk 2013
1 year

Bevacizumab1.25 mg

VIEW 2012

1 year; PRNforall groups
at end offirst year

Aflibercept 2.0 mg

Otherextended-fixed dosing comparisons

GMAN2015 Bevacizumab1.25 mg
2 years

NATTB 2012 Bevacizumab1.25 mg
l year

Noloadinginjections vs loading injections

PRN(treat-and-extend)

PRNafterfirst injection for 2 years

PRN

PRN

Every 4 weeks for 3 injections, then PRN
in 3 monthcycles

Every 4 weeks for 4 injections, then PRN

Every 4 weeks for 2 injections, then PRN

Every 4 weeks for 3 injections, then PRN

Every 12 weeks

Every 6-8 weeks

Every 8 weeks after3 initial monthly dos-
es

3 initial monthly loadinginjections, then
PRN

Every 6 weeks forfirst 3 injections, then
every 12 weeks forlast 2 injections

Every 4 weeks

Every 4 weeks for 1 year, then
rerandomized to monthly or
variable dosing

Every 4-6 weeks

Every 4 weeks

Every 4 weeks

Every 4 weeks

Every 4 weeks

Every 4 weeks

Every 4 weeks

Every 4 weeks

Every 4 weeks

3 initial monthly loadinginjec-
tions, then every 12 weeks

Every 6 weeks

 

Barikian 2015a Bevacizumab1.25 mg No loading: PRNafterfirst injection Loading: every 2-4 weeks for
lyear first 3 injections, then PRN

BeMOc 2013 Bevacizumab1.25 mg No loading: PRN with noinitial mandato-_Loading: 3 initial monthly
lyear ty loadinginjections loadinginjections, then PRN

PRN:as needed.
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APPENDICES

Appendix 1. CENTRALsearchstrategy

#1 MeSHdescriptor: [Macular Degeneration] explodeall trees
#2 MeSHdescriptor: [Retinal Degeneration] explodeall trees
#3 MeSHdescriptor: [Retinal Neovascularization] explodeall trees
#4 MeSHdescriptor: [Choroidal Neovascularization] explodeall trees
#5 MeSHdescriptor: [Macula Lutea] explodeall trees
#6 maculopath*
#7 (macula* or retina* or choroid*) near/3 degenerat*
#8 (macula* or retina* or choroid*) near/3 neovascul*
#9 macula” near/2 lutea
#10 AMD or AMRDorCNV
#11 #1 or #2 or #3 or#4 or #5 or #6 or #7 or #8 or #9 or #10

#12 MeSH descriptor: [Angiogenesis Inhibitors] explodeall trees
#13 MeSHdescriptor: [Angiogenesis Inducing Agents] explodeall trees
#14 MeSHdescriptor: [Endothelial Growth Factors] explode all trees
#15 MeSHdescriptor: [Vascular Endothelial Growth Factors] explode all trees
#16 anti near/2 VEGF*

#17 anti near/1 angiogen*
#18 endothelial near/2 growth near/2 factor*
#19 (macugen* or pegaptanib*or lucentis* or rhufab* or ranibizumab* or bevacizumab*oravastin* or aflibercept* or conbercept* or OPT
302 or Opthea* or RTH258 or Brolucizumab*orabicipar pegol)
#20 VEGF TRAP*
#21 #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20
#22 #11 and #21

Appendix 2. MEDLINE(Ovid) search strategy

1. randomized controlled trial.pt.
2. (randomized or randomised).ab,ti.
3. placebo.ab,ti.
4. dt.fs.

5. randomly.ab,ti.
6. trial.ab,ti.

7. groups.ab,ti.
8. or/1-7
9. exp animals/
10. exp humans/
11.9 not (9 and 10)
12.8 not 11

13. exp macular degeneration/
14. exp retinal degeneration/
15. exp retinal neovascularization/
16. exp choroidal neovascularization/
17. exp macula lutea/
18. maculopath$.tw.
19. ((macul$ or retina$ or choroid$) adj3 degenerS).tw.
20. ((maculs$or retina$ or choroid$) adj3 neovasc$).tw.
21. (macula$ adj2 lutea).tw.
22. (AMD or ARMDorCNV).tw.
23. or/13-22
24. exp angiogenesis inhibitors/
25. angiogenesis inducing agents/
26. endothelial growth factors/
27. exp vascular endothelial growth factors/
28. (anti adj2 VEGFS).tw.
29. (endothelial adj2 growth adj2 factor$).tw.
30. (anti adjl angiogen$).tw.
31. (macugen$or pegaptanib$Sorlucentis$ or rhufabS or ranibizumab$ or bevacizumab$oravastin or aflibercept$ or conbercept$ or OPT
302 or OptheaS or RTH258 or Brolucizumab$orabicipar pegol).tw. 
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32. VEGF TRAPS.tw.

33. or/24-32
34. 23 and 33

35.12 and 34

 

Thesearchfilter for trials at the beginning ofthe MEDLINEstrategy is from the published paperby Glanville 2006.

Appendix 3. Embase (Ovid) search strategy

1. exp randomized controlled trial/
2. exp randomization/
3. exp double blind procedure/
4. exp single blind procedure/
5. random$S.tw.

6. or/1-5
7. (animalor animal experiment).sh.
8. human.sh.
9.7 and8
10.7 not9
11.6 not 10

12. expclinical trial/
13. (clin$ adj3 trial$).tw.
14. ((singl$ or doubl$ or trebl$ or tripl$) adj3 (blindS or mask$)).tw.
15. exp placebo/
16. placeboS.tw.
17. randomS.tw.

18. exp experimental design/
19. exp crossover procedure/
20. exp control group/
21. exp latin square design/
22. or/12-21
23.22 not 10
24. 23 not 11

25. exp comparative study/
26. exp evaluation/
27. exp prospective study/
28. (control$ or prospectiv$ or volunteerS).tw.
29. or/25-28
30. 29 not 10

31. 30 not (11 or 23)
32.11 or 24 or 31

33. exp retina macula degeneration/
34. exp retinal degeneration/
35. exp subretinal neovascularization/
36. maculopath$.tw.
37. ((macul$or retina$ or choroid$) adj3 degenerS).tw.
38. ((macul$ or retina$ or choroid$) adj3 neovasc$).tw.
39. (macula$ adj2 lutea).tw.
40. (AMD or ARMDorCNV).tw.
41. or/33-40
42. angiogenesis/
43. exp angiogenesis inhibitors/
44. angiogenic factor/
45. endothelial cell growth factor/
46. monoclonalantibody/
47. vasculotropin/
48. (anti adj2 VEGFS).tw.
49. (endothelial adj2 growth adj2 factor$).tw.
50.(anti adjl angiogenS).tw.
51. (macugen$or pegaptanibSorlucentis$ or rhufabS or ranibizumab$or bevacizumab$oravastin or aflibercept$ or conbercept$ or OPT
302 or Opthea$ or RTH258 or Brolucizumab$orabicipar pegol).tw.
52. VEGF TRAPS.tw.
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53. or/42-52
54. 41 and 53
55. 32 and 54

 

Appendix 4. LILACS search strategy

(tw:(Macular Degeneration OR AMD OR ARMD)) AND (tw:(Macugen ORPegaptanib OR Lucentis OR rhufab OR ranibizumab OR bevacizumab
ORavastin ORaflibercept OR conbercept OR OPT 302 OR Opthea OR RTH258 ORBrolucizumabORabicipar pegol))

Appendix 5. ISRCTN search strategy

(Macular Degeneration or change to or AMD OR nAMD ORARMD)AND (Macugen OR Pegaptanib OR Lucentis OR rhufab OR ranibizumab OR
bevacizumabORavastin ORaflibercept OR conbercept OR BrolucizumabORabicipar)

Appendix6. ClinicalTrials.gov search strategy

(Macular Degeneration ORAMD OR nAMD ORARMD) AND (MacugenORPegaptanib ORLucentis OR rhufab OR ranibizumab OR bevacizumab
ORavastin ORaflibercept OR conbercept OR OPT 302 OR Opthea OR RTH258 ORBrolucizumabORabicipar pegol)

Appendix 7. ICTRP search strategy

Macular Degeneration OR AMD OR nAMD OR ARMD= Condition AND MacugenORPegaptanib OR Lucentis OR rhufab OR ranibizumab OR
bevacizumabORavastin ORaflibercept OR Conbercept= Intervention
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

Throughoutthe review we changed 'schedule'to 'regimen'as this is more commonly used term. 
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Wedecided post-hocto consider two groups of non-monthly regimens. We grouped the treat-and-extend regimen with PRN regimens,in
whichinjections were prescribed when CNV recurrence wasdetected clinically. In the treat-and-extend regimen, further injections were
prescribed at increasing intervals even if the macula wasdry. The objectives were amended accordingly. To further explore the issue
of treatmentintensity, we also conducted post-hoc meta-regression of the meandifference in visual acuity between monthly and non-
monthly regimens against the mean numberofinjections in the PRN study arm.

 

Whendatawere extracted regarding ocular adverse events, wedecided to report only on the numberofparticipantswith endophthalmitis,
because it is the most devastating ocular complication and may berelated to the numberof injections. This was also adopted in the
‘Summary of findings' tables.

Regarding use of resources, we reported the numberof injections in one year as the majorcost, but we could not report on differences
in the treatmentcost per person.
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