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Abstract

Purpose: To compare intravenous fluorescein angiography (IVEFA) to
indocvanine green video-angiography (ICG-V) findings in
cvtomegalovirus (CMV) retinitis in patients with high active antiretroviral
therapy (HAART) and to determine il ICG-V is a usclul adjunct in the
diagnosis of CMV-related choroidal inflammation.

Methods: Fluorescein angiography and ICG-\ were prospectively
performed in 13 consecutive eves (8 patients) that presented with active
CMV retinitis while on HAART. Angiograms were reviewed lor specilic
features independently by the authors in a masked fashion. A
comparison between IVFA and [CG-V [indings was made.

Results: The mean CD4+ count of our patients was 160 cells/nl.
{range:77-350). On ICG-V. all eves showed a hypofluorescent pattern
that was maintained throughout the study. Nine ol our cases had
hyperfluorescence at  some point during lll(‘ study.  The carliest
hvperfluorescence was achieved 26.4 scconds  (17-57.6)  while
maximum hyperfluorescence was achieved 147.1 seconds (18.1-315.6).
Other (indings on ICG-V included a late hyperfluorescent arca ol
choroiditis in 9 (69.2%) eves. and late frame hot spots in 7 (53.8 ©0)
eves. One case showed a previously undescribed choroidal ring-shaped
hyperfluorescence in the macular area.

Conclusions: ICG-V in CMV-retinitis has distinet characteristics that
are dilferent [rom IVFA. ICG-V may be a usciul non -invasive adjunct
complementary to IVFA in the diagnosis ol CMV-related choroiditis in
patients with more immunologic and inflammatory response while on
HAART.
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Introduction

The recent introduction of protease inhibitors
specific for human immunodeficiency virus
(HIV) in the treatment of acquired
immunodeficiency syndrome (AIDS) has
allowed significant improvement in immune
status in this group of patients." ¥ There are 4
protease inhibilors currently available:
ritonavir. indinavir. nelfinavir. and saquinavir.
All of them competitively inhibit the protease-
mediated cleavage of viral polyproteins.
preventing the maturation of infectious virions
resulting in inhibition of replication of HIV. This
tvpe of therapy has bheen called: high active
antiretroviral therapy (HAART).

Cvtomegalovirus (CMV) retinitis in AIDS
patients usually occurs with a CD4+
lvmphocvte count less than 50 cells/pL. ™o
Tyvpically it is characterized by a necrotizing
retinitis with superficial hemorrhages and little
or no intraocular inflammation. this last
characteristic was so strong (before the HAART
cra) that in patients with necrotizing retinitis
and vitreous inflammation another diagnosis
had to e considered. Inflammation has been
so lar very rare in this group ol patients.
however there are some reports in the
literature. """ Serous macular exudation
associated with CMV retinitis in patients with
AIDS has been described.” Palestine and
Frishberd deseribed a patient with AlDS-related
macular edema with cotton-wool spots. and
other microvascular abnormalities.' Weinberg
and Moorthy deseribed an AIDS patient with
cystoid macular edema (CME) associated with
CMV retinitis . It has been suggested that the
severe immunodeficiency in patients with AIDS
has o protective elfect against inflammation-
induced complications ol necrotizing retinitis.™
Recently, Karavellas et al. have deseribed a new
svidrome ol immune recovery vitritis
associated with inactive CMV retinitis, all their
patients were on HAART ™

Indocyanine green (1CG) is a dve that has several
advantages over sodium fluorescein {or
visualization ol choroidal vasculature. It is
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recognized that ICG provides better visualization
of choroidal vessels. The dye absorbs {805 mm)
and fluoresces (835 mm) in the near infrared
ranged.!" ' and visualization of fluorescence is
possible through hemorrhage, lipid. retinal
pigment epithelium (RPE), and xanthophyll.

Indocyanine green is highly bound to protein
and. therefore. leaks more slowly through
the fenestrations of the choriocapillaris. Recent
advances combining digital imaging systems
with ICG fundus cameras have allowed high-
resolution digital 1ICG videoangiography (ICG-
V). Several reports have demonstrated the
usefulness of ICG-V in the diagnosis of
occult choroidal neovascularization secondary
to age-related macular degencralion.m'nother
chorioretinal disorders. "*" and choroidal
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tumors.

The purpose of this study was to compare
intravenous fluorescein angiography (IVFA) to
ICG-V findings in cytomegalovirus (CMV)
retinitis in patients with high active
antiretroviral therapy (HAART) and to determine
if ICG-V is a useful adjunct in the diagnosis of
CMV-related choroidal inflammation.

Methods

Eight consecutive patients (13 eves) with the
clinical diagnosis of active CMV retinitis (Figure
1-A) were prospectively imaged with IVFA and
ICG-V at the Instituto de Oftalmologia between
May 1996 and May 1999. All patients were
initially examined and a detailed fundus drawing
completed. as well as fundus photography. All 8
patients then underwent ICG-V and IVFA.

All patients received HAART. which consisted ol
an HIV-1 specific protease inhibitor: saquinavir
(Invirase. Hoffman-LaRoche. Nutley. NJ) 600 mg
three times a dayv. and (wo reverse transcriptase
inhibiting nucleosides: zalcitabine (tHivid.
Hollman- LaRoche) 0.75 mg three times a day.
and zidovudine (AZT) 200 mg three times a day
(Retrovir. Glaxo Wellcome).

[Indocyanine green (Cardio-Green. Becton
Dickinson Microbiology Systems. Cockeysville,
MD) was prepared by adding a 25 mg dose to 2 nil



eyes. The ophthalmoscopic features of the 13
CMV retinitis eyes revealed a mean extention
of retinitis of 31.4% of the retinal area. All eyes
had active CMV retinitis. Relinitis was located
in zones 1, 2, and 3 in 76.9% of cases. Retinitis
was located at a mean 1.071 p from de optic
disc. and 3,4285 u from the fovea. One (7.6%)
of our cases had a concurrent retinal
detachment. Another (7.6%) case had a cystoid
macular edema (CME).

Indocyanine green video-angiography
(ICG-V) features

On ICG-V. all eyes showed a hypofluorescent
pattern thalt was maintained throughout the
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study. Nine cases had hyperfluorescence at
some point during the study. Indocyanine green
video-angiography findings (Table) show that
the onset of fluorescence ocurred at 26.4
seconds (range: 17-57.6 seconds) and achieved
a maximum at 147.1 seconds (range: 18.1-
315.6 seconds) (Figure 1-B, C). Subretinal fluid
and CME were not visualized with ICG-V.
Choroidal vessels were seen in 9 eyes (69.2%)
(Figure 1-B). In 7 cases (53.8%) choroidal
vessels were seen first in the center of the area
with retinitis, including one eye with a
previously undescribed annular choroidal
hyperfluorescence (Figure 2-A, B). Hot spots
were visualized in the late phases of the
angiogram in the 7 eyes (53.8 %) and their

Comparison of Intravenous Fluorescein Angiography (IVFA)
and Indocyanine Green (ICG-V) (13 eyes) *

Eartiest Hyperfluorescence (sec)
Phase: Pre-arterial
(N" of eyes) Arterial
Laminar Venous

Maximum Fluorescence (sec)
Phase: [Laminar Venous
(N of eyes) Full Venous
Recirculation
Late

Choroidal Vessels (eyes)
Type: Lacy

(N of cases) Diffuse

Location: Center

(N of cases) Rim
Diffuse

Caliber (1)
Subretinal Fluid (eves)

Cystoid Macular Edema (eves)

Late Hot Spots (eves) :

26.4 (range: 17-57.6})

147.1 {range: 18.1-315.6)

380 (range: 200-1000)

ICG-V iVFA

44.8 (range: 21.3-94.6)

NA 0
NA 0
NA 9

209.5 (range: 49-339.3)

NA 2
NA 7
NA 4
0

9 3
7 2
2 1
7 2
0 0
0 1

112.5 (range: 100-125)

0 1
0 0
7 1

Size of spots (p) “ 137.5 (range: 100-250) 100



Figure 1-B. Early indocvanine geeen angiography (106G V) Figure 1o Manimum Qoorescence on Gy
framie shows the onset of NMuorescence

W

Figure 2-A. A previously undescribed annular choroidal Figure 2-B. Maximum (luorescence

hyperfluorescence ol another patient with CMV retinitis imaged with

1CG-V. Early fluorescence

mean caliber was 137.5 p (range: 100-250 p)  21.3-94.6 seconds) and achieved a maximum at

(Figure 3). None of eyes showed subretinal fluid 209.5 seconds (range: 43-339.3 seconds) (Figure

and CME as seen on IVFA. 4-A. B). In 9 cases (69.2%) the carliest lluorescence
ocurred during the laminar or full venous phase
of the angiogram, with the maximum fluorescence

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

(80.7%). and during the laminar venous in two
The IVFA findings (Table) detail that the onset of  cases (15.3%). Choroidal vessels were seen in 3
fluorescence occurred at 44.8 seconds (range: eyes (23.0%). In 2 cases (15.3%) choroidal vessels



Fizure S50 Mot spots are seen on late lames on nedocevantne green
videoangiooraphy

Prcvre 4 A Ittavenons Nuorescen angogtaphy VIV Bagne showimg
thie onset of fluorescerne

were seen in the center of the area with retinitis
and their mean caliber was 112.5 p (range: 100-
125 p). Hot spots were visualized in the Tate phases
ol the angiogram in 1 eve (Figure 5-A). Areas with
ek of nerlision were seen in 7 eves (R3 RUG)

Fieure -4-13 - Maximum Quoreseence during IVEA

Figure 5 A Lot spots seenron late eames on IVEA

(Figure 5-B): hypofluorescent center.
hyperfluorescent plaques. and subretinal {luid
were seen in 1 eve each (7.6%). None of the eves
showed the lace hypofluorescence and localized
hvperfluorescence as seen on ICG-V.
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Discussion

Cytomegalovirus retinitis in AIDS patients very
rarely manifests with intraocular inflammation.
Serous macular exudation associated with CMV
retinitis in patients with AIDS has been
described". Palestine and Frishberg described a
patient with AIDS-related macular edema with
cotton-wool srp]ots. and other microvascular
abnormalities. = Weinberg and Moorthy described
an AIDS patient with cystoid macular edema
(CME) associated with CMV retinitis.” It has been
suggested that the severe immunodeficiency in
patients with AIDS has a protective effect against
inflammation-induced complications of
necrotizing retinitis."” Recently. Karavellas et al.
have described a new syndrome of immune
recovery vitritis associated with inactive CMV
retinitis. all their patients were on HAART."'?
Advances in infrared imaging technology have
improved the resolution of the ICG angiograms
over the past years and recent reports have
focused on the use of ICG in identifving choroidal
pathology. especially those that are poorly defined
on fluorescein angiography. "7 2

Figure 5-B. Lack ol perfusion seen on IVFA

We describe 9 eves (69.2%) with active CMV
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 [ive
months. and had a mean CD4+ count of 160
cells/pL.

Comparison of {fluorescence with intravenous
fluorescein angiography reveals that
hyperfluorescence onset occurred at 90 seconds.
this hyperfluorescence increased up to 120
seconds. and in the late phases of the [VFA the
hvperfluorescense persisted. On ICG-V.
hypofluorescence onset occurred early at 30
seconds. This hypofluorescence increased up to
120 seconds. and in the late phases of the ICG-
V the hipofluorescence persisted (Figure 6 and
Table).

Our study was not design to determine the
nature of the observed hypofluorescence or
hyperfluorescence on ICG-V in patients with
active CMV retinitis. However. we believe that
active CMV not only affects the retina but also
the retinal pigment epithelium (RPE)
{(hypofluorescence). and the choroid
(hyperfluorescence). In addition. HAART may be
responsible for a more inflammatory reaction as
the immune system recovers accounting for our
findings on ICG-V not observed before HAART
was instituted.

Limitations of our study include the fact that ICG-
V is still evolving and more information may
emerge on other fundus lesions that could have
similar appearances. In addition. the
recommended technique of dye injection does not
include calculation and dilution of Cardio-Green
on a weight basis. These factors may contribute
to variations in the time of onset. time of maximal
hyperfluorescence, and subjective intensity
interpretations. Other limitations that this study
has include the small number of cases evaluated,
the lack of an objective method of measurement
of degree of fluorescence. and the lack of a
matched control group.

In summary, our study suggests that ICG-V in
CMV-retinitis has distinct characteristics that
are different from IVFA. ICG-V may be a useful
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Figure 6. Graph comparing the fluorescence of Cytomegalovirus retinitis throughout intravenous fluorescein angiography (IVFA} and indocyanine
green video-angiography (ICG-V). On IVFA. the hypertluorescence onset occurred at 90 seconds. this hyperlluorescence increased up to 120
seconds. and in (he late phases of the IVFA the hypertluorescence persisted, On [CG-V. hypolluorescence onset occurred early at 30 seconds. This
hyvpofluorescence increased up to 120 seconds. and in the late phases of the ICG-V the hypofluorescence persisted.

non invasive adjunct complementary to IVFA
in the diagnosis of CMV-related choroiditis in
patients with more immunologic response while
on HAART.
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