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Visual outcome ver susvision satisfaction after intravitreal Bevasizumb injection in diabetic retinopathy.

Abstract:

Introduction: Diabetic retinopathy as an important complicatidnd@betes mellitus is a common cause of
blindness in diabetic peoplé. cure or treatment is not available y&his studywas designecto investigate the
effectivenes®f the intravitreal injection of Avastin gratient’s visual satisfactiowith diabetic retinopathy.
Material and Methods: This study included 30 eyes iirty diabetic retinopathy patien(mean age: 60.47+8.94
years) showing no recovery with common treatmehiter the intravitreal injection of 1.25mg/0.05n Avastin,
the examination was performed after injectibmthis examination, the resolution of neovascularizatiolearance

of vitreous and visual acuityere evaluated versus visual satisfaction
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Results: 60% of patients were women (n=18)d 40%were men (n=12). All patients had type 2 diabetasaf
period of 8. 47+5.28 years (range 2-25 yearsp observe@hangewas 0.22+0.63 log MAR in the best corrected
visual acuity (BCVA) in righeyewhich wasstatistically significant (p=0.010). The BCVA infileeye was 0.31 *
0.74 log maralso showingsignificant relation (p=0.020). BCVA Changesl not havea meaningful relationship
with age and sex of patients, hioese changes were negatively relateduration of diabetes retinopathy in both
right and left eyes (p=0/048, p=0/006 respectively)

Conclusion: Avastin showedshort-term statisticallysignificant visual benefit and also improvemenrd in
ophthalmic pathology in clinical examinatieersus visual satisfaction, however it was not compatible to ask

all of the patient's visual satisfaction. Thereforg further studies will be needed to determine the therapeutic

effects of this treatment option.
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Introduction:
The early treatment diabetic retinopathy study (EH) demonstrated that immediate focal photocoagulat

reduced moderate visual loss by 5hjs suggests that a distinct subgroup of eyesswgh diabetic macular
edema (DME) resistant to conventional laser phatgatation. [* ]
Vitrectomy or application of focal macular laserdapanretinal photocoagulation at appropriate desestages

reducethe risk of further vision loss. Whilée three yeatriamcinolone visual benefit was found to be irdetio

standard focal macular lasemgoing research wilbe determinedby the utilisationof inhibitors of vascular
endothelial growth factor as an additional todlia management of diabetic retinopatHy? ]

The M. Michaelideszt. al. findings supportd the use of bevacizumab in patients with persistemtischemic
center-involving (clinically significant macular esha) CSME, but theywere notable to find the benefit despite

the relatively long duration of CSME and high numbgprevious laser treatments at baselifi&]



Therewere others studieshdicating thatintravitreal bevacizumab for DM&ith severe capillary lossisplayed
visual benefitaand favorable remodeling of the macular architectliheyconcludedhatno major adverse event
occurredrelated to treatment during the 54-week follow-Up)]

According toAvery and colloguesit remains unclear how frequentiyrepeatof anti-VEGF therapy would be
necessary to ensure regression of neovasculanizagiod panretinal photocoagulation clearly seembdoa
preferred treatment for chronic intravitreal injeos. [°]

The overwhelming evidence for intravitreal bevaomal’s role in the treatment of retinal disease was

encouraging sign to conduttiis study whichcould explainthe researcher€xperiencealongwith this emerging

treatment.

Material and Methods:
The 30 eyes ofhirty patientswith CSME or proliferative diabetic retinopathyrticipatedn this studyThe worth
eye or only one eye underwenintravitreal injection obevacizumab Exclusion criteria were intravitreal steroids

within the last 4 months, of intraocular injectiohanti-VEGF within the last 3 months, macular isgtia more



than one disc diameter, and priors’ history ofantiular surgery withithe last 6 months. Patients with
thomboembolic events or uncontrolled hypertenslsa\aereexcludedrom this study. Informed consent was
obtained from all patients.

A complete ophthalmic examination at baseline ameteafter by every visit during the follow-up, iading
BCVA using standard Snellen charts, ophthalmos@myfluorescein angiography (Topcon, Topcon Cotpmra
Tokyo, Japan) and Optical coherence tomography (G€dordinglywasconductedAll the patients completed a
follow-up time of at least3-36 months and filedsatisfaction questionnairevith 1- improved vision 2- No
improved vision 3-not noticeable aorstas options Questions with similar inferences had reliableveers and
the questionnaire/as administeretb descriptive interpretation due to no compagasitudy groups.

The patients retinopathy were in two groups acogytl the stage of retinopathy in each eye and aftenietgion
the related right or left ey®llowed by17-26 monthsf treatment Thesmall study samples dhe patierd were
recruited in two groups thétad severediabetic maculopathy (6 cases) or proliferativabétic retinopathy (24

cases) with vitreous hemorrhage.



Under topical anesthesia, a lid speculwasinserted and the povidone-iodine 5% sapplied to conjunctiva and
lid margins. The 1.25 mg bevacizumab injectionsema@ndertaken with a 27-gauge needle through theasup
temporal quadrant. The patientsok one to three injections anthis was repeated on a monthly basi®
determine the effect of an intravitreal injectiohb@vacizumab on actively growing new vessels, Wwese the
clearance of vitreous hemorrhage and variationtneaus leakage from retinal neovascularizatiom@sprimary
outcome. The detection of neovascularization of disd neovascularization of else clinically or Rhowed the
use of a systematic anatomical approach to moth®marea of leaking new vessels over time. To deter the
effect of an intravitreal injection of bevacizumab macular edema, we detect the variation on fetimekness
clinically indeed of OCT measurement.

Patients received re injections when there wascarmence of DME. Recurrence was defined as a deeref
BCVA associated with an increase of intraretinaldfldue to macular edema on OCT and/or FA, afterpdete or

partial resolution in previous follow-up visits.



All visual acuities were converted to logMAR befamealysis for statistical purposes. Due to the kmahber of
patients, the Wilcoxon matched pairs test was @sethe statistical analysis of the data. A p-vadess than 0.05
were considered to be the threshold for signifieanc

The outcomexf measurement wascomparison of the mean ETDRS BCVA at 3-36 montlisvioup between pre
and post IVB injectioa Theothervariableswere relatedo safety inocular and systemic side effeaecording to

patients’complaints The thirdstagewasanassessment ofatients'visual satisfactiorirom their visual outcome.

Results

The mean age of 30 patients participating in this study, consisting of 40% (No=12) males and 60 %( No= 18)
females, was 60.47+ 8.94 years ranging from 39 to 83 years old. (Table 1)

Visual acuity showed improvements objectively, but 53.4% of patients being asked subjectively, according to the
questionnaire did not agree with their visual improvement and while26.6% of patientshad noticeablevisual
improvement, 20% of patient$iad nonoticeable improvemenbr even showed signs of a worgsion, according

to before and after bevacizumb interavitreal injection in their eyes. According to figure 1 and tables 2 and 3, such



improvement did not have a clear subjective influence on nearly half of the patients being asked about the effect
of intravitreal avastin injection on visual effects. The Vitreous hemorrhage and new vessels regressed vigorously
after interavitreal injection but after one month, they reappeared gradually as the same patient in different time
of appearing and disappearing rubeosis iridis was examined (figures 2 and 3). Complication of this study included:

retinal detachment after second injection in ongepf two cases also developed the temporary amigkrior
uveitis without pain omther eye complaintsuch as vitritis, hypopyon, and blurred vision.eTinflammation

resolvedin few days by topical steroid treatment.

Discussion:



There was clinically significant difference in vaedumprovement at right and left eye based on #ferle and after
injection, but subjectivelynearly half of the patients being asked althetvisual improvement satisfaction ratio
did not express any visual satisfactimspite of such significant difference in objective test evaluatiGuch
dissatisfactioncould be due to the attendant of late stage ofeti@betinopathywith severemaculopathy or
proliferative diabetic retinopathgnd vitreous hemorrhage (High Risk characteristic)thepatient ordueto the
costs of intervention and re injection due fmtient’ socio-economic condition. The studies by Elneard
Fernando Arevalo . with colugos about ranibizumabooal/grid laser, oboth indicatethat additional studies are

neededn orderto judgethe success criterianet early in the course of treatmerf:’]
Therefore the otherresearcheras describedelow are not sure about this therapeutic optidi' '9 . They

suggesithat intravitreal bevacizumab is not an effectiv@atment fordiffused DME. An explanation for this
different finding was thought to be the criteri@yhused to defineliffused DME.** However there are many
reportsemphasizingn important therapeutic role atick safety of avastin in diabetic retinopathyhich state that

the retinal photocoagulation hasnain stay treatment in diabetic retinopathy®*>***>'?



Simo and Hernandez alselievedthat Bevacizumabould bean off-label medicine that many ophthalmologists
haveused it becauseitasas effective as pegaptanib or ranibizumabrbuth cheaper. Thutheyconcludedhat

moreclinical trial designs were needtalevaluate not onlgffectivenessbut also systemic adverse effects of anti-

VEGF therapy . [°]

This study showed statistically significant differennéVA outcome after intravitreal bevasizumb injectieither
due to diabetes maculopathy or proliferative rgiatby,andthe most excellent response was in the first month
post injection. After 3 months afevacizumab injectigrihis researcleould not find stable diabetic maculopathy
or proliferative diabetic retinopathy that longtlag. Our findingswere notclassified according tthe HbAlc,so

It did not agreawith Matsuda S et al in one direction of theirdstginceit did not show any significant difference
related to number of intravitreal injection in tHBA1c<7.0% group compared to HbA1c>7.0% group. They also

suggested that glucose regulation can impact thgorese to anti-VEGF therapy in the management oEDM

[*]
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Fewpatientsdeveloped mild anterior chamber reaction with fattovery by topical steroid. Excéept onepatient
who hadtwo injectionsdue to macular edema and denied operatianwholost the left eye after rhegmatogenous
and tractional retinal detachment. Téeisfaction questionnaimgas preparesubjectively tofind out how many
patientsagreed withtheir visual improvemest Approximately half of the patients’ satisfaction questionnaires
were not compatiblevith the objectivevisual finding outcomef the second question, sas could be related to
the patients’ expectationef cost effect basedn theprocedure or may be duetteesocio psychological condition
in such debilitating diseases which demined thdaggtion of treatment outcome. The Ferenchak @oldgos
study described twelve eyes of nine patientsergoingintravitreal bevacizumab for eyes with recurratrteous
hemorrhage after vitrectomy for proliferative diabeetinopathy. Theyoncludedthat in their study none dhe
twelve eyesrequired repeat vitrectomy for recurrent VH. Mdallow-up was 22 months (range, 8-42). A mean of
8.1 IVB (range, 1-18)iven Intravitreal bevacizumawas safeand effective adjunct intheseseries for the

management of recurrent VH after vitrectomy for lifecative diabetic retinopathy[*®] In a review study

conductedby. NicholsonB. P and. Schachat A, R was concluded thah spite of short-term benefit in visual

acuity, this treatment may be associated with tractiontaakdetachment. Finallyheyclaimeddespite promising
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early reports on the safety of these medications,researchers will wait fanoreresearclresultson the safety

andeffectivenesof anti-VEGF drugs for diabetic retinopathy:’] This study also showed the same suggestion

as above described by Nicholson and Schachat leutaselevelopedetinal detachment.

The Spearman correlation coefficient between agevaual changes before and after injection inritpet and left
eyes didnot demonstrate any significant relationship. @222 , p = 0. 913). But the Spearman correlation
coefficient showed that duration of diabetesia negative relationship in both eye visions beéore after
injection ( p = 0. 048, p = 0. 006)his means that thengevity ofdiabetesiurationreduced the vision
improvemend before and after of injection in botlyes

Limitations ofthis studywerenon-randomizeguncontrolled, and retrospective, whiglecludedany estimation of
effectivenesor safety of intravitreal bevacizumab. In additiemce no control group was uséuk researcher
could notrule outthatthe possibility of improvement in macular edemalmige associated with systemic health
attention. The retinal thickness wer800micrometersaand patients had controlled diabetes with a mdailld of

about 7.7% only in this study without informatiohitan past.The results were very promising bilitzy suggested
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the need for further investigation. The RESTOR gtsltbwed Ranibizumab monotherapy and combined lasgr
provided superior visual acuity gain over standaser in patients with visual impairment due to Dbl the

patients received7 (mean) ranibizumab/sham injections over 12 month§ So,the how many and how much

should continue is now question of this palliatireatment that for long living people will be unstictory.

To sum upalthough ittook many years of intravitreal bevacizumab injectiod €e preliminarily reports claimed
stability and improvement in VAthe future overall argumentative reports wiliake specific treatment

recommendationslhereforg despitemany promising results, it is too soonjtolge the safety, efficacy and cost

effectiveness of this treatment.
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Table 1. Maximum, minimum, mean and median variables under

study in the studied patients

Variable No MiN Max Mean + Sd median
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Age 30 39 83 60.47 £8.94 595
Duration of 17

right eye
F/U

Duration of 26 3 36 1423+£9.84 12
left eye F/U
Number of 17
Injection on
R E during

17 M/FU

Number of 26 1 2 1.23+043 1
injection on
L E during

26 M/FU
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F/U = Follow-up, LE = Left eye,R E = Right eyeM=Month
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Figure 1.Visual outcome before and after of avastin injection.
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Table 2. Comparative study of visual acuity difference before
and after intravitreal avastin injection according to diabetes

duration and age.

Spirman P-Value Spirman P-Value
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Difference of -0.490 -0.006 0.021 0.913
VA of L eye

(according to

LOG-MAR)

Table. 3 Comparative study of visual acuity difference before

and after intravitreal avastin injection according to right and

left eye.




Mean + SD Mean = SD P-Value

VA of L eye 1.34 +0.85 1.03 +0.80 0.02

Figure legends:
Figure 2. A&B: Right and Left iris neovascularigatiDate; 7/06/2009 .

, Date; 14/4/2010 C&D:Right and Left iris neovascidation



Figure 2. A&B: Right and Left iris neovascularisation Date; 7/06/2009 .
C&D:Right and Left iris neovascularisation , Date; 14/4/2010
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Figure 3.A&B: Disappearance of Right iris neovaaashtion Date; 0/6/2010, C Disappearance of Right

neovascularisation and D reappearance of Lefh@®/ascularisation Date; 18/6/2011
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Figure 3.A&B: Disappearance of Right iris neovascularisation Date; 0/6,/2010, C Disappearance of Right iris neovascularisation
and D reappearance of Left iris neovascularisation Date; 18/6/2011
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