
国际眼科杂志 2009年 9月 第9卷 第 9期 ＼̂̂^̂̂f．1JO．cn 

电话：O29—82245172 83085628 电子信箱：lJO．200O@163．com 

· originaI article· 

Patient satisfacti0n and Visual acuity after intraVitreal 

bevacizumab as a treatment fl0r macular edema in 

pr0liferatiVe diabetic retin0pathy 

Lala Ceklic l
。

SlObodanka LatinOvie 2
，Al}Oscha S Neubauer3．Mar ana Malesevie 2 

。Departn1ent of 0phfhallnology”Kasindo”一C1 cal Cen cer of 

Eastem Sar．ajev0， Eastem Sarajevo， Bosnia and Herzegovina 

Universitv Eve CIinic of Novi Sad．Novi Sad．Serbia 

Depanment 0f 0phthaln10logy，LIudwig—Maxin1ilians University， 

Munich．Germanv 

COrrespOndence tO：Lala CekHc． Clinical Center 0f Eastern 

Sarajevo， Eye Clinic ”Kasindo”， Vuka K啪 dzica 09／l4， 

7 l 240 Eastern SaLajevo， Bosnia and Herzegovjna．1ceklic@ 

pale01．nef 

Received：2009—06—0I Accepted：2009—08一I8 

Abstract 

·AlM ：T0 investigate patient assessed visuaI functi0n and 

visuaI acuitv after treatment with the unselective anti— 

VEGF inhibit0r bevacizumab in diabetic macular edema 

after scatter Iaser phot0cOagulati0n due t0 pr0liferative 

diabetic retinopathvf PDR)， 

·METHODS：The case series of c0nsecutive 30 eyes of 30 

patjents wjth PDR and persjstent djabetic macular edema 

were treated with a sjngIe jntravitrea J d0se 0f 1．25mg 

bevacizumab jn 0．05mL f Avastin) in c0mbination with 

scatter arg0n laser ph0t0coaguIatiOn． The cOntr0I group 

c0nsisted 0f 30 eyes of 30 patients with PDR wh0 received 

scatter Iaser phOtoc0agulati0n al0ne． Main 0utcOme 

measures were SnelIen visual acuity． fundus cIinical 

findings and patients seIf est mated quaIity 0f vision 

evaIuated in scaIe 0f 0—1 00 Dercentaqes． 

·RESULTS：BaseIine visuaI acuitV was mean 0．48±0．58 

10gMAR in the bevacizumab g r0up and 0．61±0．78(n．s．) 

in the c0ntrOl gr0up．After 6 m0nths，visuaI acuity hat n0t 

changed significa tIy t0 0．33±0．41 and 0．52±0．68 in the 

beVacizumab and cOntroI grOup， respectively． CI；nicaI 

examinati0n showed 0nIV a trend t0 some imprOvement in 

macuIar edema． Subiective patient assessment of visual 

functi0n On the visuaI ana10gue scale (VAS) sh0wed an 

improvement fr0m 60．2±17．5 to 76．0±15．6(P<0．01)6 

mOnths after the iniecti0n of bevacizumab． In the cOntr0I 

g r0up seIf—assessed visuaI functiOn was mean 59．6±1 9．8， 

which did n0t differ fr0m the baseIine bevacizumab gr0up 

(n．s．)but was high significantIy(P<0．01)Iower than 

after bevacizumab． 

· CONCLUS JON：Se Jf—assessed vjsuaI acujty and patjent 

satjsfactj0n were sign；f；cant Jy jmpr0ved after intravjtrea J 

bevacjzumab (Avastin) as additiona J therapy t0 scatter 

Iaser phOtOcoaguIation therapy for macuIar edema in PDR 

than after Iaser therapy aIOne． Visual acuity did nOt 

change significantIy in this com parative case series 0ver 6 

m0nths． 

·KE、 W ORDS： pr0Iiferative diabetic retin0pathy； VisuaI 

acuity； seIf assessment； bevacizumab； scatter Iaser 

ph0t0coaguIation 
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INTRoDUCTIoN 

D iabetic I．etin0pa￡hy js a leading cause of Visual i
mpairment and blindness in deVel0ped countries and is 

the most common cause of blindness among people in working 

age ． It is a visi0n threatening disease which is， am0ngst 

others， characterized by microvas(：ular changes starting with 

basement membrane thickening and in later stages retinal 

vascular leakage and n0npemlsi0n ， mediated by numeIl0us 

growth f_actoI such as vascular endothelial gI‘owth flactor 

(VEGF) ．The up—regulati0n 0f VEGF is associated with a 

b eakdown of the bl0od．retinal barrier with increased vascular 

permeability resuIting in retinal edema ， stimulation of 

endothelia1 ceU gr0wth and ne0vascularisation， which can be 

Drevented and reversed via VEGF inhibition in m0delslo J． In 

manv studies unselective anti—VEGF inhihition bv 

bevacizumab f Avastin) has been used recentlv f_0r the 

treatment()f diabetic macular edema门 。 ． There is
， however， 

c0nf1icting inf0I’mation on fhe increase in visual acuity 

ob协ined， which most likelv is due t0 diflferent Datient 

populations investigated． While imaging techniques such as 

high—res01ution 0ptical coherence t0mography (OcT) may 

help to elucidate those subgIl‘】ups benefiting most fr0m 

treatment，it should be kept in mind that patient experienced 

visual flunction is finaUv the Datient relevant 0utc0me． The 

patients’ subjective visual pe一_0rmance is dete彻ined by 
dif I-ent flactors including not only visual acuity but als0 other葛 

such as visual elds， c0lor vision， etc ̈  ．Theref0re goal 0f 

the current studv was to investigate patient assessed visual 

flllncti0n and visual acuitv after treatment with the unselective 

anti VEGF inhihitor bevacizumab in diabetic macular edema 

afte pr0liferative diabetic retinopathy(PDR)． 

MATE砌 ALS AND M ETHoDS 

Materjals We included patients with PDR and persistent 

diabe“e n1acular edema wh0 had I ceived f_u11．seatter argon 
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laser treatment at least three lnonths prlor t0 our intraVitreal 

i njecti0n． A c0ntro1 group was de矗ned by patients who 

received only flull—scatter laser treatment with0ut any additi0nal 

tr℃atment． A1l patients had clinica JIy signi cant macular 

e(1ema as defined bv the ETDRS ’ ． AlJ cases in(。1uded in 

the study in addition had soⅡle degI℃e of NVEs or 

hem0rrhages． Cases with vitI．e0us hem0rrhage， tracti0nal 

retinal detachⅡ1ent， ne0vascular g1aucoma 0r age related 

macu1ar degenerati0n were excluded． We tried to n1inimize 

con{l0unding by seIecting patients who di({ not have eye 

tI℃atments fbr at 1east the last three months and that had 

relatively go0d gluc0regulation and controlled b1o0d pressure． 

AIl patients underwent a flull ophthalmologic exam by an 

experienced retinal speciaIist(L．C．，S．L．)by stereosc0pic 

fundus examination． Diabetic retinopathy and diabetic 

macu1ar edeIna were graded in accor(iance with the American 

Academy 0f 0phthalm0logy rec0mmendati0ns̈  
． 

M ethOds 

The study was desjgned as a prOspectiVe，consecutjve case 

series The total number 0f 30 individuals f l 9 male and 1 1 

flema】e) were included in the ir1jection gr0up 0f our stu y． 

Mean age of the patients was 51．9 ± 9．2 years， average 

(iuration 0f diabetes mellitus was 8．1±2．3 years and HbA1 C 

values was 6．0％ ±4．5％ ． All the patients had sumcient 

regulati0n of blood pressure， m0st (77％) medica1ly 

controlled． In()ur cont r(1l group 0f 30 patients(1 3 female and 

l7 ma1e)with PDR but no intravitreal anti—VEGF．IDDM was 

in 2l(70％ )and NIDDM was in 9(30％ )patients．Mean 

age of these individuaIs was 63．2±1 1．1 years． Metabolic 

and bl0od pI℃ssure control was comparable． IntI．aocu1ar 

pressure was and I℃mained in a n0rmal range without any 

medication in both groups(Tab1e 1)． 

Macular edema was in 14 (47％ ) severity stage III， 12 

patients(40％ )stage II an(1 only 4 patients(13％ )had mild 

macular edema(stage I) in the treated gr0up． This tended t0 

some degree be more advan( ed edema than in the contr(】l 

gr0up， where stage 1 with l 2 patients (40％) was more 

prevalent and only 4 patients were in stage III． Baseline visual 

acuity was mean 0．48 ± 0．58 logMAR in the bevacizumab 

group and 0．61±0．78(n．s．)in the control group． 

F0U0w up aminations were 1 m0nth and 6 m0nths a er the 

injection or inclusi0n date． The exams included Snellen visual 

acuity，intra0cu1ar pressure(10P) and flundus examination． 

At each visit the patients assessed their su ective quality of 

vision 0n a visuaI anal0gue scale(VAS)，yielding values from 

0 to 100，with 100 being best possible visi0n．This VAS is a 

well—estab1jshed jI1st11II11eI1t e．g． in pain assessI11eI1t” and 

also in qua1ity of 1ife assessments such as the EQ一5 D-1 ． 

More()Ver，patient’s satisflaction was asked 0n a simple 3 step 

scale as better， same 0r w0rse． Data were analyzed using 

SPSS f0r Windows and fbr al1 statistica1 tests．P <0．05 was 

c0nsidered significant． All reseaI℃h was done in c0ncor(1ance 

with instituti0nal guide1ines and ethic c0mmittee c0nsent and 

all patients pI．(】vided written infbrmed consent． 

Injecti0n technique Under sterile conditions of the 

0perating room，t0pical anesthesia was in(1uced by applyjng 

Table 1 Patients data and aVerage l0gMAR VA 

l0 I tetracaine eve drops a上 least three times． Povid0ne— 

iodine(Betadjne)was appJjed to￡he eye1id maI ins aT】d fhe 

lashes，and c0 njunctiVal fl0rnices． After application 0f a sterile 

drape and an eyelid speculum ， intravitreal ir ection 0f 0．05 

mL V0lume c0ntaining 1．25 mg of bevacizumab(Avas“n， La 

Roche) using sharp 27一gague needle， has been apphed 

unilaterally thI．(】ugh the pars plana I℃gion of the bu1bar，4mm 

inf r0temDoral to the limbus． Combined antibi0tic and steroide 

eye drops were applied 3 times a day fl0r the next 4 days． 

RESULTS 

While the control group shows n0 significant incI℃ase in visual 

acuity， the bevacizumab gI．0up sh0ws a trend t0wards 

increased visual acuity， which is n0t statistica11v signi cant． 

Also，no gI_《Jup di{1_eI℃nces between the treated and untreated 

patients with macular edema after PDR laser treatment existed 

at any time investigated． 

Pa ent assessment 0f visual flllnction 0n the VAS increased 

from 60．2±l7．5 t0 76．0±15．6(P<0．001)．Als0，afler 6 

months the c0ntI_(】1 group assessed their visual flunction mean 

59．6±l9．8．which did not dif r f_r0m the baseline bevacizulnab 

gmup(n．s．)but was hi signi c．dntly(P<0．01)di rent 

f】’om the bevacizumab gmup after 6 months． Six m0nths after 

treatment， in the beVacizumab gmup， 1 5 patients (50％) 
； aded their quahtv of vision with a score between 8 1％ 一 

l 00％ ， while this was the case in only 2 c0ntrol group 

patients(7％ ，Figure 1)． Most of contr0l g0up pa“ents，17 

patients(57％)，graded their quality of vision between 4 1％一 

60％ ，while the group 61％一80％ was similar f0r both groups． 

Visual acuitv correlated with the severitv 0f diabetic macular 

edema in bo￡h gr．(Jups p 0r t0 the intmvjtI℃a1 application of 

bevacizumab(Pears0n correlation 0．74．P<O．01)． At the 

six month f0IIow—up correlati0n between visual acuitv an(1 

severity 0f diabeticⅡIacular eder【la becar【le insi ific．dfIt(0．27， 

P<0．01)in the bevacizumab gI．(Jup． 0n clinical e、aluation 

the diabetic macular edema showed s0me stabilisation and 

partial res0luti0n six m0nths after intmvitreal i ecti0n， but 

th0se data were statistica11y n0n significant． 

Most of the patients(24 individua1s，80％)，reported better 

and 4 patjents(13％)the same Visual acuity(Fjgure 2)．In 

1649 



国际眼科杂志 2009年9月 第 9卷 第9期 ＼̂̂ ，̂W．IJO．cn 

电话：029—82245172 83085628 电子信箱：lJO．2o0O@163．com 

三 

专 
三 

兰 

> 

8l一1OO 

6 J一80 

4l一60 

21．40 

0—2O 

0 5 IO 】5 20 

N LIn1her Of DaIlef1ts 

Figure 1 Self．assessed quality 0f VisiOn 6 months after 

intravitreal bevacizumab 
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Fjgurc 2 Patient satisfaction wjth quality of visi0n 6 months 

after n。eatlnents 

the contr0l group l5 patients(50％) reponed better and 5 

patients(17％)same visual acuity as bef0re． c0mplicati(ms 

by the inn．avitreal bevacizumab ir ecti0n occurred 0n1y in one 

case：a y0ung djabetjc w0n1an developed intravitre aJ hen】0rrage 

hvo m0nths after iniecti0n due to shrinkage 0f vitreoretinal 

pr0lifleration f 0m the ()ptic disc． She later underwent 

vitrect0my． In all other patients n0 side eH．ects of tI℃atment 

weIe obsen ed．AIs0．we did not record new ne0vascularisati0n or 

progressi0n in diabetic retinopathy． 

DISCUSSIoN 

This study inVestigated the e ct of intraVitreal bevacizumab 

(Avas cin) in patients with PDR and c0nsecutjve diabetic 

macular edema． While visual acuity did not impr0ve 

signifjcant1y and c】injcal examinatjon showed only a n end， 

subjective patjent assessmët could show a p0sitive effect after 
6 n1onths f_0llow—uD． As n1acu1ar diabetic edema is lI1ultiflact()rial 

disease、 we hvpothesised that the c0mbination 0f se1ected 

therapeutic opti0ns， here laser ph0tocoagulati0n and 

intravitI．eal bevacizumab could have better efflect on visual 

outcome． Anti—VEGF therapy has been reccomended as a 

therapeutic opti0n in diabetic retin0pathy recently by several 

gr0ups ’ ，’ 之 and it could even have a positive ef1 ct on 

periphera1 retinal ischemia which is a serious vision 

threatening comDHcati0n in PDR 川 ． 0n the 0ther hand as the 

ha1f—life 0f bevacizumab in aqueous humor is up to 4．32 days， 

and c0ncentrati0ns >l0￡r／mL are maintained in the vitreous 

humor fbr 30 davs ’ ． theref()re it sh0uld be taken int0 

considerati0n fl0r n1uItipIe aplicati0ns． In the cun℃nt study， 

0nly one injection had been pedbrmed，which m唔ht theref0re 
underestimate e{ cts． 

王)atient’s visual acuitv satisflac“on and se1f assessed crualitv 0f 

visjon after intI．avjtreal jniection showed a clear benefjt—after 6 

months and on1v one iniection． This is important as it is well 

kn0wn，that visua1 acuitv has a high innuence on fll】nctional 

m̈itations in dai1v life activities【 ． A Derson who is visuallv 

disabled is even more hkelv to su{ _er from deDression and 

m0od dis0rders ． 

Impairment 0f vision is kn0wn t0 be associated with signi cant 

decrease in several areas of qualitv 0f li 曲 ． Better 

satisfaction and visual acuitv assessment 0f P[)R Datients after 

intmvitreaI intervention was be c0rrelated t0 the efflect and 

0biective stabiIizati0n and resoluti0n 0f macular edema． Als0． 

there is the di{I rence between self assessed qualitv 0f visi0n 

estimated wi￡h VAS and quan citatjve desc—pdon of quality of 

vjsion． It could be exp1ained thaf some 0f the patients 

overestjmated their visua1 acuitv a rJd under estimated their 

qua1ity 0f vision． There was no statistical1y significant change 

in visual acuitv， but a trend t0 impmvement． As it is wel1 

known that after panretinal laser photocoagulati0n in PDR 

patients may have a discrete impairment in visual acuity ∞ ， 

this finding appears clinicalIy Ineaningfu1． Given the n0n- 

significant visua1 acuity tT。end one may hypothesize how 

bevacizumab c0ntr；hutes t0 the subiectivelv imp rf】ved visual 

acuitv assessment． This mav f0r instance． occur bv visual 

eld imDrovements such as bv reducti0n of macular thickness 

or even bv stabi“zing retinal ped si()n． 
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摘要 

目的：增生性糖尿病性视网膜病播散性视网膜激光光凝 

后，用非选择性抗 VEGF抑制剂贝伐单抗治疗糖尿病性黄 

斑水肿，调查患者 自我评估的视功能及视力。 

方法：30例 30眼增生性糖尿病性视网膜病伴持续性糖尿 

病性黄 斑水肿连 续病例，播 散性视 网膜激光光凝 后， 

1．25m譬贝伐单抗0．05mL(Avastin)单剂量玻璃体腔注射 

治疗 对照组包括 30例30眼增生性糖尿病性视 网膜病， 

只接受播散性视 网膜 激光光凝。主要 的调查结果包括 

Snellen视力，眼底临床检查和患者 自我用0一l00分数值范 

围评价的视觉质量。 

结果：贝伐单抗组的平均基线视力为0．48±0．58 logMAR，对 

暇组为0．6l±0．78(两组无显著差异)。6m0后，视力没 

钉显著的变化，贝伐单抗组和对照组分别为0．33±0．4l 

和0．52±0．68。临床检查显示黄斑水肿仅有一些改善趋 

势。患者用直观模拟标度尺主观评价视功能结果显示注 

射贝伐单抗6m0后由60．2±17．5改善至76．0±l5．6(P< 

0．OO1)。对照组 自我评估视功能平均值为 59．6±l9．8， 

与贝伐单抗组基线值无显著差异，但是低于注射贝伐单抗 

后分数。差异有高度显著性(P<0．01)。 

结论：治疗增生性糖尿病性视网膜病的黄斑水肿，贝伐单 

抗(Avastin)玻璃体腔注射作为播散性激光光凝 的辅助治 

疗较单纯的激光治疗后患者满意度和 自我评价的视力显 

著改善。患者视力在6mo后无明显变化。 

关键词：增生性糖尿病性视网膜病；视力；自我评估；贝伐 

单抗；播散性视网膜激光光凝 
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