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Abstract

Purpose: 'l'0 (‘0111pa1't‘ 111t1'a\'t~110t1s 1I1101‘vs(‘vi11 z111}4iu_4'1'ap|1_\' (I\'l’1\l 10
i11d00\"a11111c }i1'(‘t‘11 \'i(100—a11gi0g1'ap!1y (l(‘G—\') 1'i11rli114s 111

0\'t<1111<*gz1l(1\'i1‘11s1CM\"] 1"ct111it1si11p11tic11ts \\'1th 111411a<‘ti\'ca11t11"t~t1"0\"i1‘;11
t11c1'apy [l1AAR'l‘) and t0 (lr~tc1'111i11v 11' l(‘G’\' is a 11.sv1'111 arli1111t't 111 1111‘

diag'110sis 01' Cl\4\'~1"0latt‘d vl101'0idal i111Ia111111ati011.
Methods: Fl11t11‘0s(‘(*i11 £ll1}_{it)};'I'£1|JI1_\' and ICC-'\' \\'v1‘t* ])1't1:spt‘(‘li\'(‘1_\'
pc1'1'01‘111<‘rl 111 13 t‘011s0t‘11ti\'t‘ (‘yes 18pati<‘11ts] tl1at p1't‘st‘11tv(l \\'ltl1 at‘li\'t‘
CMV 1'(‘ti111tis \\‘hilc 011 HA./\R'l'. 1\11};'iQ4'1"11111s \\‘t‘1"v 1c\'it‘\\'t~rl 1'01" s|1t‘t'i1'ir‘
1'0at11rc:~; 111dc~pv11(l<*11tl_\' by 1110 a11tl101‘s 111 a 111askt-<1 l'asl1i011. 1\
<'0111pa1"is011 b<*t\\'cc11 l\"FA and lCG—\' 1'i11<1i11gs was 11111110.

Results: T110 11101111 CI)-1+ 0011111 01' 0111' patit‘11ts was 1150 wlls/111.
11'1111g¢‘:77—l35O). O11 lCG’\'. all 1-yv:~; sl10\\'r-<1 11 I1\'])()1It101't‘>;<'t‘I1l pattvr11
that was 111a111tai11cd tl11'011_g11011t the st11d_\'. Ni111* 01' 0111‘ (';1st‘.\" hatl
l1_\'pt~1'lI1101‘<>s<'c11<‘c at $01110 1101111 d111'i11}_{ 1111‘ st11(1y. T111‘ varlit-st
hypcr110rcs(*<‘11(‘0 \vas ar-111c\'c(l 26.4 sv<~011ds (1757.15) \\'|1ilr~
111zLxi11111111 h_vpc1"1I11r11‘es<‘c11(‘<‘ was acl11v\'t*(1 147.1 st'c011(l.s 118. l A13 l 5.6).
Othcr 1'i11(li11§_{s 011 ICG-V 111(‘111(lr-rl a latt‘ l1ypt'1'1I1101'<‘st‘c11t arva 01'
(‘1101‘0i(litis 111 9 [69.2“/11] t‘_V(‘S. and late 1'1'a111<* 1101 spots 111 7 (53.8 “.11

eves. One vast‘ showed a p1‘e\'i011:~2l_v 1111(lcst‘1'1bc(1 <‘1101"0i(lal 1'i11}_1}sl1z1pt‘(l
hypr?r1I110rcs(‘e11(‘c in the 111110111111" area.
Conclusions: ICGAV 111 CMV'1'cti11itis has distinct <‘l1a1'at~tt‘1"istit‘s that
are di1'1'er0nt 1'r0111 IVFA. ICG-V 111a_v he a 11sc1'111 11011 -i11\'asi\"c ;1<lj1111t'1
cr1111pl<>111c11ta1'y to IVFA 111 the diagnosis 01'CMV-1'<*1att‘(l (‘l101'01(l1tis 111

patients with more i111111u110l0gi<‘ and in1Ia111111at01y 1"vsp011sc while 011
IIAART.
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146. CHOROIDOPATHY: ICG-V FINDINGS IN AIDS PATIENTS WITH HAART

Introduction recognized that ICG provides better visualization
of choroidal vessels. The dye absorbs (805 mm)
and uoresces [835 mm) in the near infrared

The recent introduction of protease inhibitors ranged-i" Wand Vi511a1iZaii0Y1 of TIUOTCSCEHCB is
specific for human immunodeficiency virus Possibie inn)‘-‘En neni°i'i'nage- iiPid- Teiinai
(HIV) in the treatment of acquired Pigineni epiineiinm (RPEI» and Xanth<>phy11~
immunodeficiency syndrome [AIDS] has ind°eYanine green is nigniY be‘-inei ie Pieiein
allowed significant improvement in immune an'~i- inei'ei°i'e~ ieaks i'n°i'e si°WiY inieiign
Status in this group of paiiems ‘1ITher@ are 4 the fenestrations of the choriocapillaris. Recent
protease inhibitors currently available: ad‘/anees eembining eiigiiai imaging sYsieins
ritonavir. indinavir. nelfinavir. and saquinavir. Wiih icc illhdlls C¥1TT1@l"85 have allowed high-
All of them competitively inhibit the protease- Yesoiniion digiiai iCC' ‘/ide°angi°8i'aPnY iicc"
mediated Cleavage of viral p01yprOi@m5_ V). Several reports have demonstrated the
preventing the maturation oliinliectious virions Useiuiness of icC"V in ine diagnosis Oi
resulting in inhibition of replication ofHIV. This Occult choroidal ncovasculanzation secondary
type of therapy has been called: high active 103i‘Ze’Yei?1ie(ima(*Ui3Y d@g§!}§TaIi0n-min0lh@Y
antirQtrQ\'i1‘;1l th¢r;1py (HAART), t*horiore,ti_)r‘i)al disorders. "i and choroidal

tumors.‘ “i
C_\'tonieg'alo\'irus (CMV] retinitis in AIDS
patients usually occurs with a CD4+ The PUFPOSE OI lhiS study W85 I0 (‘Omp€lr€
l_\‘mpIiocytc count less than 50 t‘ell5/pL. ‘~“*i intravenous lluoresccin angiography (IVFA) to
'l‘yi>i<~till_\' it is cliaracterized I)_\' a nccrotizing ICG-V Iiihdihi‘-{S ih cytomegalovirus ICMVI
retinitis with supt‘rIiit‘ial liei1ioi'rlia_gt‘s and little fclinitis in patients with high active
or no iiitraoculai" inammation. this last antirctroviral therapy (HAART) and to determine
cliiirat-it-i'istit~ was so stroiig [l)eIore the HAART if ICG-V is a useful adjunct in the diagnosis oi
cra] that in patients with necroti/.ing‘ retinitis CMV-related choroidal inammation.
and \"itrt-ons inflammation another diagnosis
had to he t~oiisitIcrt*(l. lnllaininatioii has been l\/[C[l’1OdS
so Iar \"cr_\' rare in this _éIl'Ot1[) ole paticnts_
Il()\\'t‘\'(‘I‘ there are some reports in the
Illt‘I'LlllIl't‘. “ “" Serotis nia(‘tiIar exudation Eight e0nseeiiii\'e I-iiiiienis (i3 eyes) ‘Viiii ine
assot'iait~<l with (‘,!\/l\' retinitis in patients \vith eiinieiii (ii*i.L’}ii‘isis 0iiii(‘ii\'9 CMV Teiihilis Iirifsiiiie
AIDS has been dcsci‘il)cd. Palestine and i'Ai were Pi'nsPe('ii"ei.V iiiiiigeei Wiin iVF-A and
l’risliI>t\i-Q(It-st'riI>e(l a patient with AIDS-related iCG‘V iii ine insiiiuio de Oiiiiiiiieiefli I)et\vt~en
inactilar cdcnia with t'otton—\\'o0l spots. and Mn)’ i996 iinii iViii.V i999- Aii Peiiienis were
(,|11(-1- Hm-I-<,\~;1S(~u1m~ 211),“),-lmliiiivgyi \\/(tmb(,r‘4 initially examined and a detailed lundus dra\vin_4
and lVlt)t)I'llt\' (lt'st‘ril)<'(l an AIDS patient with (‘0inl3ieieei- as “ieii iis iiineiiis Pn0i°.9IiiiPii.\'- Aii 8
cysttiitl II12t('llI1tI‘ ctleiiia [CMl~I) associated with Pillielll U19“ llh(if‘T\\'‘I1l ICCPV and IVFf\-
(‘!\/l\'i‘ctii1itis ‘. It has been sttg;Q£‘stt*(l that the
st-\'t-1'0 ii1ii11t1i1o(Icl'it'icn('y in patients with AIDS Aii Piiiienis iei'ei\'e(i iiAAR’ii- Wnien eensisieii 0|
has ll prott't"ti\‘e t'll't*t't a_g;ainst iiillainniatioii- ¥1nHiV'i speeiiie Pinieiise innibiien siiiliiiiiiiviii
Ill(I\lt‘t'(I ('t)I1i[)Ii(‘t\li(Jl]S()liI1t‘(‘l'()llZll1Q;l‘(‘llITIllS.ii'i Ilnvirusc. Ii0I'l1nan—lz1R<>cl1c.Nutlcy. NJ) 6001114"
l{t't"t-i1tl_\‘. Karavcllas ct al. ha\‘t- dcs<'riI)t'd a new three times a day. and two reverse transcriptase
s\'ii(I1'(ii|it- til ii11mt||1t- 1"t~(~()\'(-1'y \'il['ili$ l11IiiI)illI1g' Iittt‘l(*0Si(I(‘S2 zalcitabine [lIi\'i(I.
associatt-tl with lIlit(‘li\'t‘(:I\/IVI'(‘lI11lllS.1lIlll1(‘il' HOIilh1klIi- L&lR0(‘ht') 0.75 nip; three times a day.
|)atit'|ils \\'t-rt~ on II/\AR'I‘.“"‘ and zidovudine lAZl‘] 200 mg three times ti day

IRetro\'ir. Glaxo WeIIt'0me].
Iiido("_\'anint' Li_I‘t‘t’ll [I(/‘()1 is a dye that has st-\*t*ral Indocyanine green (Cardio-Green. Beeton
atlvaiitaat-s o\'t-r soditim l'liioi't-sceiii for l)it‘kinson Microbiology Systems Cockeysville.
\'istiaIi'/.atioi1 ol ("l1oroi(lal \'as(-tilattire. lt is MD] was prepared by adding a 25 mg dose to 2 ml
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eyes. The ophthalmoscopic features of the 13 study. Nine cases had hyperuorescence at
CMV retinitis eyes revealed a mean extention some point during the study. lndocyanine green
ofretinitis of31.4% ofthe retinal area. All eyes vjdgo-angiography findings [Table] show that
had active CMV retinitis. Retinitis was located the Onset of flum-e5¢en¢@ ocul-red at 26_4
in zones 1. 2, and 3 in 76.9% of cases. Retinitis Seconds (range; 17»57_6 seconds] and achieved
was located at a mean 1.071 u from de optic a maximum at 147_1 seconds [rang¢; 1g_1_
disc. and 3.4285 u from the fevea One (7-6%] 315.6 seconds) (Figure 1-B. C). Subretinal uid
of our eases had a Concurrent retinal and CME were not visualized with ICG-V.
delachrllent An0U16f (7-6%) C856 had 8 eysteid Choroidal vessels were seen in 9 eyes (69.2%)
1BCu1aredema(CMEJ- [Figure l-B]. In 7 cases (53.8%) choroidal

vessels were seen first in the center of the area
Indocyanine green video-angiography with retinitis. including one eye with a
(ICG-V] f63tlll'¢5 previously undescribed annular choroidal

hyperuorescence (Figure 2-A. B). Hot spots
on lCG-V- H11 6Y@$ $h0W<i'd £1 hypeuoreseenl were visualized in the late phases of the
pattern that was maintained throughout the angiggram m the 7 eyes (53_8 0/0] and their

4 Comparison of Intravenous Fluorescein Angiography (IV'FA)
and Indocyanine Green (ICG-V) (13 eyes) *

ICG-V IVFA

I-Iarltvsl IIljt’['/lllOl'(’S(‘(’Il(‘(’ (sec) 26.4 (range: l7-57.6) 44.8 (range: 2l.3»94.6)
l’li2t>;0: l’rc—i1rterial
(i'\"' o]'¢’_i/vs) Arterial

Lkllllll" V€l'lOLlS

NA O

NA O

NA 9

M(t\'i'miim FlttOV'(’S(‘(’H(‘(’ (sec) 147.1 (range: l8.1—315.6] 209.5 (range: 49-3398)
l’lizis<‘:
(.\’ Q/‘vi/vs)

Laminitr Venous
Full Venous
Rccirctllatioii
Lute

(‘Iioroi'rl(1l Vessels (vyt-s)
'l‘yp<':
(N" o/rriscs)
l.o<~z1tion:
/N‘ o/ l‘(lS(’S)

Lat-_v
Dittusc
Ccntcr
Rim
I)ilTt1:~;0

NA 2
NA 7

Z
21>

0-as

OO\lNJ\l(.O

>—'Ol\J>—-[Q03

(Tiilibvr (ti) 380 (range: 200- IOOO) 1 12.5 (range: lOO— 125)

Siil>i't~linztl Fliiizl (t-yes]

(‘_\'.~;t0i(l M&l('lll2lI' E<lt'11iii ((*yt*s]

Lute Hut Spots (t'yt*s]

O l

O O

7 l
l Size ot spots (ti) l 137.5 (range: lOO—25O) lOO
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Figure 2 A A ])r1‘\‘|n\|sl\' \|1\(l<-~r1'1|n-<1 aumulall‘ rh<1|'u1<I2|| l’i.:\\\1"l—l* M-\-\HH\"I1l1\I<"'~"~<'\"H~'~’
h)'p('l'|]\10r1-\\'l*1l<‘l' ul ;\l'|0lhl~r p;\l|1'|\l \\'1l|1(TM\'l‘<'l|l\|lisi|m\g\“(l\\'|lh
I(I(2—\'. Early H\m1'r><'\‘|1<-r

mean caliber was 1375 P [1-ang61 100-250 p] 21.3-94.6 seconds) and acl1ic\'c(l u maximum at
(Figure 3). None of eyes showed subretinal uid 209.5 seconds (range: 49-339.3 seconds] (Figure
and CME as 53¢;-1 on IVFA_ 4-A. B). In 9 cases (69.2%) the curlicst lluorcsccnce

ocurred during the lanlinar or full venous phase
0l'the angiogram. with the maximtnn fluorescence

Intravenous uorescein angiography (IVFA) being reached during the full venous phase in 7
Features (53.8%). during the recirculation phase in 4

(30.7%). and during the laminar venous in two
The IVFA findings (Table) detail that the onset ol‘ cases [l5.3%). Choroidal vessels were Seen in 3
uorescence occurred at 44.8 S€C0r1dS (range: eyes [23.0%). ln2cases(l5.3%) choroidal vessels
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\\'n-rv N('t‘l1 in Ill!‘ (‘l‘Ill('I' 01' lilt‘ £ll't‘£l with I'L'liI1iIiS lFi_Qur(* 5-B]: hypouorescenl (‘c~nlc'r.
and li1<'ii‘ii1(-ziii 1";ilih\*1' \\'1l?~ l 12,5 }l liiiiigv: lOO- i1)'1)ci'liuowsvvill plaques. and subrelinal uid
125 ii). llul spuls \\'(‘’ \'i.~.u;1li/.<*<l in lhv |L\l(‘ ])h£lS(‘S \\'vr0 sccn in l eye each [7.6“/u]. None of the €_ves

0| lliv uiigio;_\n1i1i in 1 vyv [I-‘ig_~1ii"<~ 5—/\). An-us with ShO\\J(‘(l lhv hue hypolluorescence and localized
l;n-L- H1‘ H.-|~|\.<nm \\'I*I'i‘ \|‘|‘I\ in 7 l“\'I‘\’ 151% J-4%) hvm-rliiiumscr-1100 as seen on ICG-V.
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D. i n We describe 9 eyes (69.2%! with active CMV
lscuss O retinitis imaged with ICG-V and IVFA in whom a

CMV-related choroidopathy can be visualized. All
of our patients were on HAART for at least live

(bmomegajovirus reumds in NDS padems very months. and had a mean CD4+ count ol 160
rarely manifests with intraocular inflammation. 9615/PL-
Serous macular exudation associated with CMVretinitis in patients with AIDS has been Comparison oi fluorescence with intravenous
descr-ib€dtG1_Pa]estine and Frrshberg described d uorescein angiography reveals that
padem with AIDS_re1ated maeular edema with hypertluorescence onset occurred at 90 seconds.
cotton-wool spots. and other microvascular this hYPe"nu°re5cence mcrease_d up to 120
abnormalmes '1wernbergarrd Moermy deseribed seconds. and in the late phases oi the IVFA the
an AIDS patient with cystoid maciilar edema h.VP"3Tu°r@5C@n5e P'3r51Sted- on ICC",\~
(CME)assoeiatedwidrcMVredr1ids_l*' nhasbeen hypouorescence onset occurred early at $0
suggested that me severe immurrodeererrer. in seconds. This hypolluorescence increased up to
patients with AIDS has a proteedve effect aedinsr 120 seconds. and in the late phases oi the ICC-e
mammariondndueed eomplieanorrs of V the hipotluorescence persisted (Figure 6 and
necrotizing retinitis.” Recently. Karavellas et al. Tabla
have described a new svndrome of immune
reeoverv \,_m.ms assoeiared with maerive CMV Our study was not design to deteriniiic thc
rednms'_ an Lherr padems were on l_{AART‘tlt>) nature ol the observed hypotluoresccncc or
Advanees in infrared imaging teehrrdjogr, have hypertiorescence on lCG—V in paticiits \vitli
improved the resolution of the ICG drrgrograms active CMV retinitis. l~_lo\vc\'er. \ve ‘believe that
Over the past years and reeem reports have active CMV not only atfects the retina but also
focusedontheuseoflCGinidentifvingchoroidal the “nal Pmmem epithelium (Rpmml an m d t ' ‘1 d frred (hypofluorescencel. and the choroid
E3 3§§gsee;?re§%gi{)grg;;y?;?i3tliie poory E 1 [hypertluorescence]. In addition. HAART may be

responsible tor a more inilainniatoiy reaction as
the immune system recovers accounting for otir
findings on [CG-V not observed before HAART
was instituted.

Limitations of our study include the fact that lCGe
V is still evolving and more information may
emerge on other fundus lesions that could have
similar appearances. ln addition. the
recommended technique of dye injection does not
include calculation and dilution ofCardio-Green
on a weight basis. These factors may contribute
to variations in the time of onset. time ofmaximal
hyperfluorescence. and subjective intensity
interpretations. Other limitations that this study

. has include the small number ofcases evaluated.
the lack of an objective method of measurement
of degree of fluorescence. and the lack of a
matched control group.

es In summary. our study suggests that ICG-V in
,.- , .. F B 1, ,k r _. T rW_.A ' CMV-retinitis has distinct characteristics that
'“““ °' ‘ ‘“ ° P“ “”'°" 58"‘ °" are different from IVFA. ICG~V may be a useful
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Time (Seconds)
'F]UOl"l‘5l‘(‘l'\(‘t‘ graded as coiiipared with surrounding normal choroid. 10 = Moderate hipofluorescenrre. 20 = Mild hypouorescence

30 = lsouorescence.
40 = Mild hyperfluorescence. 50 = Moderate hyperfluoreseence

l-"igure G. Graph roiiipziriiig the \iUl‘k'§('l’l\l‘\'()l'C)'lOl1\t‘}.{i\]O\'il'\lS retinitis lhroiighoiil iiiira\'en0us lluoresceiri aiigiagriipliy (lVFAl and iiidocyiiiiiiic
qreeii \'irli-o-;iiigiogrripliy [ICC-—\']. On l\’I-‘A. the hyprrlluorescenre oiisei 0(‘(‘\lf\'E(1 at 90 sec0nds_ this h_Vp9l'nll0l't'S(‘9I‘|(‘E increased up lo 120
.~<’(‘l!HC|S. and in l|\1'l.iu- plmses of the I\'F/\ the h)'}Jl‘fn\l0f('§L‘€l\1‘L‘ persisted, On [CG-V_ h_\'pul1uore§cenrr onset occurred early at 30 secoiirls. This
liypivlluiires:-i*iii"<' iiti'i'mise(l up to 120 seconds. rind in the talc phases of the ICG-V the h_Vp0llDl"\"SL‘\'l\(‘€ persisted.
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