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ABSTRACr

Objective: To evaluate the frequency of ocular complications and the
clinical outcomes of these complications in patients with various stages of
HIV infection.

Methods: Retrospective review of all HIV-infected patients seen in an
AIDS ophthalmology clinic from November 1983 through December 31,
1992.

Results: Eleven-hundred sixty-three patients were seen for
ophthalmologic evaluation. Of these, 781 had the acquired immune defi-
ciency syndrome (AIDS), 226 had symptomatic HIV infection (AIDs-related
complex [ARC]), and 156 had asymptomatic HIV infection. Non-infectious
HIV retinopathy was the most common ocular complication, affecting 50% of
the patients with AIDS, 34% ofthe patients with ARC, and 3% ofthe patients
with asymptomatic HIV infection. Cytomegalovirus (CMV) retinitis was the
most common opportunistic ocular infection, affecting 37% of the patients
with AIDS. Other opportunistic ocular infections, including ocular
toxoplasmosis, varicella zoster virus retinitis, and Pneumocystis choroidopathy
were all much less common, each occurring in < 1% ofthe patients with AIDS.
Treatment ofCMV retinitis with either foscarnet or ganciclovir was success-
ful in initially controlling the retinitis. However, relapse represented a signifi-
cant problem and required frequent re-inductions. As a consequence of the
retinal damage associated with relapse, loss of visual acuity occurred. The
median time to a visual acuity of20/200 orworse for all eyes withCMV retinitis
was 13.4 months, and the median time to a visual acuity of20/200 or worse in
the better eye was 21.1 months. At last follow-up, 75% of the patients had a
final visual acuity of 20/40 or better in at least one eye. Retinal detachments
were a frequent ophthalmologic complication ofCMV retinitis with a cumu-
lative probability of a retinal detachment in at least one eye of 57% at 12
months after the diagnosis of CMV retinitis. Herpes zoster ophthalmicus
developed in 3% of the overall series and was seen in all stages of HIV infec-



tion. Fifty-six percent of the cases of ocular toxoplasmosis had simulta-
neous toxoplasmic cerebritis. Ocular toxoplasmosis responded to standard
anti-microbial therapy. Varicella zoster virus retinitis, when manifested by
the acute retinal necrosis (ARN) syndrome, responded to intravenous
acyclovir therapy. Conversely, in a limited number ofpatients with the pro-
gressive outer retinal necrosis syndrome, the disease responded poorly to
intravenous acyclovir therapy, but appeared to respond to combination
foscarnet and acyclovir therapy. Neuro-ophthalmic lesions were present in
6% of the patients with AIDS. The most common cause of a neuro-oph-
thalmic lesion was cryptococcal meningitis, and 25% of the patients with
cryptococcal meningitis developed a neuro-ophthalmic complication.

Conclusions: Ocular manifestations are common in patients with AIDS.
CMV retinitis represented a major vision-threatening problem in these pa-
tients. While available therapy was successful in initially controlling the
retinitis, the phenomenon of relapse resulted in some degree of long-term
visual loss. Preservation of the patient's visual acuity in at least one eye was
generally successful. Other opportunistic ocular infections were substan-
tially less common than CMV retinitis but require aggressive therapy.

INTRODUCTION

Since the original description of the acquired immunodeficiency syndrome
(AIDS) as a new disease characterized by opportunistic infections and un-
usual neoplasms in young adults in 1981,1.2 AIDS has become a worldwide
epidemic. In 1992,47,095 new cases ofAIDS were reported to the Centers
for Disease Control and Prevention (CDC), for a total of 253,448 reported
cases in the United States.3 While the rate of rise of new cases has slowed
over time, the number of new cases each year still continues to increase,
and in 1992, there were 3.5% more new cases than in 1991. It is estimated
that at least 1,000,000 people in the United States are infected with the
human immunodeficiency virus (HIV).4 Available data suggest that virtu-
ally all of these people will ultimately develop AIDS, with a median time
from acquisition of HIV infection to AIDS of 11 years.5

The initial cases were largely confined to homosexual or bisexual men
and intravenous drug users. Smaller numbers of cases were due to trans-
mission of HIV infection through blood transfusions prior to screening of
the blood supply for HIV and to transmission to hemophiliacs via intrave-
nously administered clotting factors prior to the initiation of a screening
system. While the largest number of cases remains among homosexual or
bisexual men, an increasing number of cases are due to heterosexual trans-
mission and among minority groups. Hence, the relative proportion ofcases
among homosexual or bisexual men continues to decrease.3

Since the original description of ocular changes in the fundi of patients
with AIDS by Holland and associates6, it has become evident that the eyes
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are involved in the majority ofpatients with AIDS. The most common ocu-
lar finding is a noninfectious occlusive microangiopathy known as "HIV
retinopathy" (also called "AIDS retinopathy" or "noninfectious HIV
retinopathy").7-'6 HIV retinopathy is characterized primarily by cotton-wool
spots but is also associated with intraretinal hemorrhages. Somewhat less
frequent than HIV retinopathy, but visually more significant, are opportu-
nistic ocular infections, particularly cytomegalovirus (CMV) retinitis.7-2' With
the advent of the AIDS epidemic, CMV retinitis has gone from being a rare
disease in the United States to arguably the most common intraocular infec-
tion. Other opportunistic ocular infections seen in patients with AIDS in-
clude retinitis caused by either the varicella zoster virus"522-27 or Toxoplasma
gondii'5 I3' and choroidopathy caused by Pneunocystis carinii.3237 Unusual
neoplasms, such as lid or conjunctival involvement by Kaposi's sarcoma M-41
and ocular or orbital involvement by high-grade lymphomas, may also oc-
cur. 15'42'43 Finally, a variety ofneuro-ophthalmic lesions have been described
in patients with HIV infection.'5,44'5"

While a variety of cell types may be infected by HIV, the immunologic
hallmark of HIV infection is the selective loss of the CD4+ T cell. CD4 is a
cell surface marker that identifies the helper/inducer subset ofT cells. Helper
T cells are responsible for delayed type hypersensitivity and augmentation
of the immune response, including the induction of B cells to make anti-
body and the induction of resting cytotoxic T cells to activated cytotoxic T
cells. AIDS represents only the last stage of HIV infection. Currently, the
majority of patients infected with HIV are asymptomatic. Once the CD4+
T cell count has fallen sufficiently (generally, < 500 cells/gL) that the im-
mune system shows some evidence of impairment, patients begin to de-
velop symptoms, such as thrush. Early in the AIDS epidemic, patients with
these symptoms but without fully developed AIDS were classified as having
the AIDS-related complex (ARC). AIDS occurs when the immune system
is sufficiently impaired that the patient develops opportunistic infections or
unusual neoplasms (generally, CD4+ T cells < 200 cells/pL). The CDC has
modified the definition ofAIDS twice to accommodate an expanding knowl-
edge base about HIV and AIDS. The initial surveillance case definition of
AIDS was modified in 1987 to include information concerning HIV anti-
body testing5l and again in 1993 as a consequence of changes in the clinical
presentation of the disease due in part to the successful use of primaxy pro-
phylaxis for Pneumocystis carinii pneumonia, and due to the increased clinical
use of CD4+ T cell counts.52

In this thesis, we present the information concerning 1,163 patients with
HIV infection seen in an AIDS ophthalmology clinic at an urban academic
medical center over a period of 9 years.
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PATIENTS AND METHODS

Study Population
The first patient in this series was seen in November 1983. In 1984, the
Ocular Immunology Service began operation and subsequently established
the AIDS Ophthalmology Clinic. Patients included in this study were seen
between November 23, 1983, and December 31, 1992. The December 31,
1992, date was chosen to coincide with the change in the surveillance case
definition ofAIDS by the CDC.52

Classification of HIV Infection
All patients were classified as having AIDS according to the 1987 CDC re-
vised surveillance case definition ofAIDS.51 Patients with evidence ofHIV
infection but without symptoms were classified as having asymptomatic HIV
infection. Patients having some symptoms, such as thrush, fever, weight
loss, or herpes zoster, were classified as having symptomatic HIV infection,
and for the purposes of this study, were termed as having ARC. The re-
quirement that an individual have at least two HIV-related symptoms in
order to be classified as having ARC, which is used in some studies, was not
used here. The term "ARC" used in this study is largely comparable to the
current CDC class B (symptomatic HIV infection).52 Similarly, patients clas-
sified as having AIDS in this study are largely comparable to the current
CDC class C (opportunistic infections or unusual neoplasms),52 and patients
classified as having asymptomatic HIV infection are similar to the current
CDC class A.52

Diagnosis of Ocular Lesions
HIV retinopathy (Fig 1) was diagnosed when the patient presented with
either cotton-wool spots or intraretinal hemorrhages. CMV retinitis (Fig 2)
was diagnosed by the characteristic picture of a necrotizing retinitis with
either edematous white borders or granular white borders and with or with-
out hemorrhage.17'53 Ocular toxoplasmosis (Fig 3) was diagnosed on the
basis ofthe characteristic clinical picture of a focal yellow-white necrotizing
retinitis with fluffy borders and no or few scattered intraretinal hemor-
rhages.3A Ocular toxoplasmosis was usually accompanied by an overlying
vitritis, but the finding was not necessary for the diagnosis. Inactive lesions
(toxoplasmic scars) consisted of focal atrophic choroid and retina with reti-
nal pigment epithelial clumping. Presumed varicella zoster virus (VZV)
retinitis (Fig 4) was diagnosed when a patient presented with a clinical pic-
ture resembling either the acute retinal necrosis (ARN) syndrome or pro-
gressive outer retinal necrosis syndrome. The ARN syndrome was diag-
nosed when a confluent, full-thickness, largely peripheral, yellow necrotizing
retinitis with little or minimal hemorrhage was seen, with or without an
overlying vitritis.27m The progressive outer retinal necrosis syndrome (Fig
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FIGURE 1

Cotton-wool spots in both right (A) and left (B) eyes of patient with AIDS
and HIV retinopathy.

627



jabs

FIGURE 2

Cytomegalovirus retinitis in patient with AIDS.

FIGURE 3
Toxoplasmic retinitis in patient with AIDS. Diagnosis was subsequently
confirmed at autopsy.
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FIGURE 4
Right eye (A) and left eye (B) of patient with varicella zoster virus (VZV)
retinitis and cytomegalovirus (CMV) retinitis. EarlyVZV retinitis is present
in periphery ofboth eyes and has characteristic involvement ofouter retina.
CMV retinitis is present in nasal periphery of right eye and has characteris-
tic full-thickness retinitis with hemorrhage. Patient also had concurrent
herpes zoster ophthalmicus.
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FIGURE 5
Early posterior pole involvement by varicella zoster retinitis in patient with
AIDS and progressive outer retinal necrosis syndrome.

5) was diagnosed when a multifocal, rapidly progressive, outer retinal, yel-
low necrotizing retinitis with early posterior pole involvement was seen.2
Pneumocystis carinii choroidopathy (Fig 6) was diagnosed by the character-
istic clinical picture ofa deep, yellowish-orange, multifocal choroidopathy.32'35
In cases where diagnostic uncertainty existed, the response to therapy gen-
erally confirmed the proper diagnosis. Syphilitic uveitis was diagnosed when
a patient presented with evidence of intraocular inflammation, a positive
fluorescent treponemal antibody absorption (FTA-ABS) test, and a response
to antibiotic therapy (penicillin). Neuro-ophthalmic lesions included cra-
nial nerve palsies, visual field deficits due to central nervous system (CNS)
lesions, and optic nerve problems due to CNS disease. In this study, exten-
sion of CMV retinitis into the optic nerve was not classified as a neuro-
ophthalmic lesion.

Characterization ofCMV Retinitis
CMV lesions were characterized both by their location and by the extent of
disease. The retina was divided into three zones as originally described by
Holland and associates.55 Zone 1 consisted of an area 3,000 j from the
center of the fovea and 1,500 j from the edge of the optic disc. This area
was judged to be approximately 2 disc diameters from the center of the
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FIGURE 6

Pneumocystis carinii choroidopathy in patient with AIDS. Diagnosis was
subsequently confirmed at autopsy.

fovea and 1 disc diameter from the edge of the optic disc, using the conven-
tional estimate of the optic disc as being 1,500 g in diameter, and corre-
sponds to the posterior pole. Zone 2 extended from the edge of zone 1
approximately to the equator as defined by a circumference marked by the
four vortex veins. Zone 3 extended anteriorly from the edge ofzone 2 to the
pars plana. Lesions were also characterized as to their size into four catego-
ries: (1) less than 10% ofthe retinal area in size, (2) 10% to 24%, (3) 25% to
49%, and (4) . 50% of the retinal area in size. The term "small peripheral
lesion" was used for a lesion in zone 2 and/or zone 3 (ie, not involving zone
1) and less than 25% of the retinal area in size. While this term might be
considered somewhat misleading because such lesions may be neither par-
ticularly peripheral nor particularly small, it has now come into widespread
use for clinical trials concerning CMV retinitis.56

Treatment ofCMV Retinitis
CMV retinitis treatment was initiated with either ganciclovir or foscarnet,
as determined by clinical judgment. The induction dose of ganciclovir
(Cytovene) was 5 mg/kg given intravenously (IV) twice daily and adjusted
for renal function, and the maintenance dose was 5 mg/kg IV given once
daily. The foscarnet (Foscavir) induction dose was 60 mg/kg IV every 8
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hours, and the maintenance dose was 90 mg/kg to 120 mg/kg once daily.
Generally, the approach was to use 90 mg/kg once daily initially as the main-
tenance dose and to increase it to 120 mg/kg once daily after the first re-
lapse. Foscarnet dosing was adjusted for renal function using previously
published nomograms.`i Only ganciclovir was available from 1984 until De-
cember 1988, while both foscarnet and ganciclovir were available after that
date. Forty-five patients participated in the Studies of Ocular Complica-
tions of AIDS Foscarnet-Ganciclovir Cytomegalovirus Retinitis Trial, in
which the treatment assignment was randomized between ganciclovir and
foscarnet.56-58 The duration of induction therapy was 2 weeks, except for 13
patients treated prior to 1988, when a 3-week induction period was used.

Patients were generally seen for ophthalmologic evaluation 2 weeks af-
ter the initiation of therapy, 1 month after the initiation of therapy, and
monthly thereafter. Patients who relapsed were again seen 2 weeks after
the initiation of reinduction therapy, and 1 month after the initiation of
reinduction therapy, and then resumed monthly ophthalmologic follow-up.
All relapses were treated with 2 weeks of reinduction, followed by mainte-
nance, generally with the same drug. Once both drugs were available, fre-
quent relapses (two relapses within a 10-week period despite two consecu-
tive induction and maintenance cycles) were treated by changing to the al-
ternate drug. Changes in anti-CMV therapy also occurred for persistent or
recurrent toxicity. Because of the duration of elevated creatinine levels in
patients treated with foscarnet who had a creatinine level over 2.9 mg/dL,
most patients with this toxicity were switched to ganciclovir, at least tempo-
rarily.

A remission was defined when the borders of the retinitis lesion were
completely quiet to clinical examination and the size ofthe lesion was felt to
have stabilized (nonenlarging). Relapse (breakthrough) of the retinitis was
diagnosed when a previously quiet lesion (remission) developed newly ac-
tive borders. Progression of the retinitis was diagnosed when there was a
movement of the border of a lesion a minimum of 750-g in either eye along
at least a 750-g front, or the development of a new lesion at least one-quar-
ter disc area in size.56 Because the development of newly active borders in
a previously quiet eye indicates infection ofnew retina and, therefore, move-
ment of the borders, the terms "relapse" and "progression" were generally
synonymous. Prior to 1988, relapse was generally used without regard to a
specific distance, while after January 1989, progression was generally used
for treatment decisions.

Statistics
Groups of patients were compared using the chi-square test for indepen-
dence for categorical variables and T tests for continuous variables. For
comparisons among three groups, Kruskal-Wallis nonparametric analysis of
variance was used. Kaplan-Meier life tables were computed and compared
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by the log-rank test. For risk factor analyses, relative odds ratios and 95%
confidence intervals were computed.59

For the comparison among groups of risk factors, the hierarchical clas-
sification of risk group was used. For all analyses except central venous
catheter complication, patients having both the risk factors of homosexual-
ity and/or bisexuality and intravenous drug use were classified in the homo-
sexual and/or bisexual group. Because any intravenous drug use was con-
sidered a potential risk factor for line complication, for this analysis patients
with both risk factors were classified as being in the intravenous drug use
group.

RESULTS

Demographics
From November 23, 1983, to December 31, 1992, 1,163 patients with HIV
infection were seen. Of these, 781 (67%) had AIDS, 226 (19.5%) had ARC,
and 156 (13.5%) had asymptomatic HIV infection. The greater number of
patients with AIDS than with earlier stages of HIV infection reflects the
referral bias of the clinic and the propensity for opportunistic ocular infec-
tions to occur at later stages of HIV disease.

The mean age of patients with AIDS was 37 years; with ARC, 38 years;
and with asymptomatic HIV infection, 37 years (Table I). The age distribu-
tions were similar among the three groups, with the largest number of pa-
tients in the 20- to 39-year-old age-group. At least 90% ofeach group was in
the 20- to 60-year-old bracket, and very few patients were present at either
extreme of age. Fifty percent of the patients with AIDS were white; 49%
were black, and 1% were Hispanic. Of the patients with ARC, 42% were
white, 57% were black, and 1% were Hispanic or other race. Of the pa-
tients with asymptomatic HIV infection, 31% were white, 67% were black,
and 2% were Hispanic. Ofthe patients with AIDS, 88% were men and 12%
were women; of the patients with ARC, 84% were men and 16% were
women; and of the patients with asymptomatic HIV infection, 73% were
men and 27% were women. Among patients with AIDS, 62% were homo-
sexual or bisexual men, and 21% had only a history of intravenous drug use.
Among patients classified as having ARC, 48% were homosexual or bisexual
men, and 28% had only a history of intravenous drug use. Among patients
with asymptomatic HIV infection, 36% were homosexual or bisexual men,
and 33% had only a history ofintravenous drug use. The percent ofpatients
having heterosexual transmission as a risk factor was 7% among those with
AIDS, 13% among those with ARC, and 18% among those with asymptomatic
HIV These changes in race, sex, and risk group, were all statistically signifi-
cant (Table II, P < .001).
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TABLE I: DEMOGRAPHICS OF STUDY POPULATION

AIDS ARC HIV

No. of patients 781 226 156
Age (yr)
Mean 37 38 37
0-19 8 (1%) 4 (1.5%) 9 (6%)
20-39 494 (63%) 137 (60.5%) 94 (60%)
40 - 59 263 (34%) 77 (34%) 46 (30%)
60-79 13 (2%) 8 (4%) 7 (4%)

Race
White 388 (50%) 94 (42%) 49 (31%)
Black 382 (49%) 129 (57%) 104 (67%)
Hispanic 11 (1%) 1 (<1%) 3 (2%)
Other 0 (0%) 2 (1%) 0 (0%)

Sex
Male 685 (88%) 189 (84%) 114 (73%)
Female 96 (12%) 37 (16%) 42 (27%)

Risk group
Homosexualbisexual 487 (62%) 110 (48%) 56 (36%)
Homosexual/bisexual
&IVDU 24 (3%) 6 (3%) 4 (3%)

IVDU 160 (21%) 63 (28%) 51 (33%)
Transfusion 16 (2%) 6 (3%) 7 (4%)
Heterosexual 58 (7%) 30 (13%) 29 (18%)
Other risk/NIR 36 (5%) 11 (5%) 9 (6%)

AIDS, acquired immunodeficiency syndrome; ARC, AIDS-related com-
plex; HIV, asymptomatic human immunodeficiency virus; IVDU = intrave-
nous drug user; NIR, no identifiable risk factor.

'Transfusion class includes both blood transfusions and hemophiliacs.

Noninfectious HIV Retinopathy
Noninfectious HIV retinopathy was present in 50% ofthe patients with AIDS
(Tables II and III). Forty-six percent of the patients had cotton-wool spots,
and 10% had intraretinal hemorrhages. The frequency of HIV retinopathy
was compared among the different stages ofHIV infection (Table II). There
was a significant trend for increasing frequency of HIV retinopathy as the
disease stage progressed from asymptomatic HIV infection (3%) to ARC
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TABLE II: HIV RETINOPATHY AND STAGE OF HIV INFECTION

AIDS ARC HIV P

No. of patients 754* 226 156
Age (yr)
<40 65% 62% 66% .69
. 40 35% 38% 34%

Race
White 50% 42% 31% <.001
Nonwhite 50% 58% 69%

Sex
Male 88% 84% 73% <.001
Female 12% 16% 27%

Risk group
Homosexual/bisexual 65% 51% 38% <.001
Other risk groups 35% 49% 62%

HIV retinopathy 51% 34% 3% <.001

AIDS, acquired immunodeficiency syndrome; ARC, AIDS-related complex;
HIV, asymptomatic human immunodeficiency virus;

'Thirty-seven patients with AIDS were seen previously at earlier stage of
HIV infection and are included in analysis only once.

(34%) and AIDS (51%, P < .001). For this analysis, 37 patients with AIDS
who were also seen when they had ARC or asymptomatic HIV infection
were counted only once at the earlier stage of infection. Risk factors for
HIV retinopathy, including age, race, sex, risk group, opportunistic infec-
tions, and neoplasms, were analyzed and are presented in Table IV Only
infection with Mycobacterium avium complex (MAC) was significantly as-
sociated with HIV retinopathy, with an odds ratio of 1.67 (95% confidence
interval [CI] = 1.13 to 2.49). Hence, the increasing frequency of HIV
retinopathy with the progressive stage of HIV infection appeared to be re-
lated directly to the progressing immune deficiency, rather than to a con-
founding variable due to the change in the demographics of the different
stages of HIV infection.

Large-Vessel Retinal Vaso-occlusive Disease
Fourteen patients in the series developed large-vessel retinal vaso-occlu-
sive disease, primarily central retinal vein occlusion. Twelve patients with
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TABLE III: FREQUENCY OF OCULAR LESIONS IN PATIENTS WITH AIDS

LESION NO. %

HIV retinopathy 394 50
Cotton-wool spots 357 46

Intraretinal hemorrhages 74 10
Opportunistic ocular infections

Cytomegalovirus retinitis 287 37
Ocular toxoplasmosis 9 1
Presumed varicella zoster retinitis 7 < 1
Pneumocystis choroidopathy 5 < 1

Kaposi's sarcoma
Conjunctival 10 1
Cutaneous lid 13 2

Neuro-ophthalmic lesions 49 6

AIDS, acquired immunodeficiency syndrome; HIV, asymptomatic human
immunodeficiency virus.

AIDS (1.5%) suffered such an occlusion, while one patient with ARC (0.4%)
and one with asymptomatic HIV infection (0.6%) each suffered such an
occlusion. The patient with ARC and the patient with asymptomatic HIV
infection each had a branch retinal vein occlusion. Of the patients with
AIDS, there were eight central retinal vein occlusions, two branch retinal
vein occlusions, and two patients with arterial occlusive disease. The fre-
quency of large-vessel disease was three times as great among patients with
AIDS (1.5%) as among patients with earlier stages of HIV infection (0.5%),
but the difference was only suggestive (Fisher's exact test, P = .15).

Cytomegalovirus Retinitis
Two hundred eighty-seven patients with AIDS (37%) developed CMV
retinitis (Table III). The annual incidence of CMV retinitis from 1983
through 1992 is plotted as Fig 7.

Demographics of Patients With CMV Retinitis.
The demographic characteristics of the 287 patients with CMV retinitis are
listed in Table V. Mean age was 38 years (range, 16 to 67). Fifty-six percent
of patients were white, 42% were black, and 2% were Hispanic. Eighty-
eight percent were male and 12% were female. Of the 210 patients (74%)
who were in the homosexual or bisexual risk group, 10 patients also had a
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TABLE nV UNIVARIATE ANALYSIS OF RISK FACTORS FOR HIV RETINOPATHY

RISK FACTOR ODDS RATIO 95% CONFIDENCE INTERVAL

Age (<40 yrs versus .40) 1.22 0.90 - 1.65
Race (white versus nonwhite) 0.78 0.59 - 1.03
Sex (male versus female) 1.12 0.73 - 1.72
Risk group (homosexual/bisexual
versus other) 1.15 0.86 - 1.55

Opportunistic infections
Pneumocystis carinii pneumonia 1.29 0.96 - 1.73
Cryptococcal meningitis 1.18 0.77 - 1.79
Mycobacterium avium complex 1.67 1.13 - 2.49
Cerebral toxoplasmosis 0.69 0.38 - 1.24
Esophageal candidiasis 1.30 0.74 - 2.29

Tumors
Kaposi's sarcoma 0.98 0.64 - 1.50
Lymphoma 0.59 0.27 - 1.26

HIV, human immunodeficiency virus.

New Cases of CMV Retinitis
By Year
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FIGURE 7
Number of new cases of cytomegalovirus retinitis per year at AIDS Oph-
thalmology Clinic, 1983 through 1992.
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TABLE V: BASELINE DEMOGRAPHIC CHARACTERISTICS

OF PATIENTS WITH CYTOMEGALOVIRUS RETINITIS

CHARACTERISTIC RESULT

No. of patients 287
Age (yr)
Mean± SD 38± 8
Range 16 - 67

Race
White 56%
Black 42%
Hispanic 2%

Sex
Male 88%
Female 12%

Risk group
Homosexual/bisexual 74%
IVDU 14%
Other 12%

Time from Dx AIDS to Dx CMV (mo)
Mean±SD 14± 11
Range 0 - 81

AIDS, acquired immunodeficiency syndrome; CMV, cytomegalovirus; Dx,
diagnosis; IVDU, intravenous drug use.

'Includes 10 patients with both homosexual/bisexual contact and IVDU as
risk factors.

history of intravenous drug use. Intravenous drug use as the only risk factor
for HIV infection was present in 14% ofpatients and 12% belonged to other
risk groups. The mean time from the diagnosis ofAIDS to the diagnosis of
CMV retinitis was 14 months (range, 0 to 81). A histogram plotting the
proportion of patients with CMV retinitis versus the time from the diagno-
sis ofAIDS to the diagnosis ofCMV retinitis is presented in Fig 8. Sixteen
percent of the patients had CMV retinitis as their AIDS-defining opportu-
nistic infection [orCMV present at the time ofthe initial diagnosis ofAIDS].
These 47 patients represent 6% of all patients with AIDS in this series.
Fifty-six percent of the patients had CMV retinitis diagnosed within 1 year
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Time from AIDS to CMV Diagnosis
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FIGURE 8
Interval between diagnosis ofAIDS and diagnosis ofcytomegalovirus retinitis.

of the diagnosis of AIDS. The longest interval between the diagnosis of
AIDS and ofCMV retinitis was 81 months.

Risk factors were analyzed among the entire AIDS cohort for the devel-
opment ofCMV retinitis. Univariate analysis revealed 5 risk factors signifi-
cantly associated with CMV retinitis (Table VI): (1) white race, with an
odds ratio of 1.57 (95% CI = 1.17 to 2.10); (2) homosexual or bisexual risk
group, with an odds ratio of 1.75 (95% CI = 1.27 to 2.40); (3) MAC infec-
tion, with an odds ratio of 3.04 (95% CI = 2.04 to 4.53); (4) extraocular
CMV disease, with an odds ratio of 3.40 (95% CI = 2.03 to 5.68); and (5)
HIV retinopathy, with an odds ratio of 1.46 (95% CI = 1.09 to 1.96). In a
multivariate analysis, white race was not significantly associated at the P =
.05 level, and the odds ratio for race (white versus nonwhite) was 1.30, while
the other 4 risk factors identified in the univariate analysis remained signifi-
cantly associated.

Clinical Findings
Of the 287 patients with CMV retinitis, 148 (52%) had bilateral disease.
Thus, a total of435 eyes were involved. The characteristics ofCMV retinitis
at the time of diagnosis in the affected eyes are outlined in Table VII. Few
eyes had only zone 1 involvement, and the majority of eyes had disease
involving zones 1, 2, and/or 3. Indeed, 57% of affected eyes had some zone
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TABLE VI: UNIVARIATE ANALYSIS OF RISK FACTORS

FOR CYTOMEGALOVIRUS RETINITIS

RISK FACTOR ODDS RATIO 95% CONFIDENCE INTERVAL

Age (<40 yrs versus .40) 0.90 0.66 - 1.23
Race (white versus nonwhite) 1.57 1.17 - 2.10
Sex (male versus female) 1.13 0.72 - 1.76
Risk factor (homosexual/bisexual
versus other) 1.75 1.27 - 2.40

Opportunistic infections
Pneunocystis carinii pneumonia 1.08 0.79 - 1.46
Cryptococcal meningitis 0.67 0.42 - 1.06
Mycobacterium avium complex 3.04 2.04 - 4.53
Cerebral toxoplasmosis 0.56 0.28 - 1.09
Esophageal candidiasis 1.14 0.64 - 2.02
Extraocular CMV disease 3.40 2.03 - 5.68

Tumors
Kaposi's sarcoma 1.00 0.64 - 1.55
Lymphoma 1.42 0.67 - 2.99

HIV retinopathy 1.46 1.09 - 1.96

CMV, cytomegalovirus; HIV, human immunodeficiency syndrome.

1 involvement, while 43% of eyes had disease without zone 1 involvement
(ie, involving only zones 2 and/or 3). Thirty-four percent of eyes had lesions
less than 10% of the retinal area in size; 38% had lesions between 10% and
24%, 15% had lesions 25% to 49%, and 13% had lesions greater than 50%
of the retina in size. Eighty-six patients (30%) had "small peripheral le-
sions" (ie, involving zone 2 and/or 3 and less than 25% ofthe retina in size in
the involved eyes) only at the time of initial diagnosis ofCMV retinitis.

Selected baseline (ie, at time of diagnosis ofCMV retinitis) characteris-
tics of patients with "small peripheral" CMV retinitis lesions are listed in
Table VIII. The only differences between those with "small peripheral"
lesions and those with either "large or posterior" lesions were that a slightly
greater percentage ofpatients with small peripheral lesions were white (67%
versus 52%, P = .03), and a lower percentage of patients with small periph-
eral lesions had bilateral disease at the diagnosis ofCMV retinitis (26% ver-
sus 45%, P = .002).
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TABLE VII: BASELINE CLINICAL CHARACTERISTICS

OF CYTOMEGALOVIRUS RETINITUS

NO. %

Patients (n = 287)
Bilaterality

Bilateral 148 52
Unilateral 139 48

Eyes with CMV retinitis (n = 435)
Location (n = 432)
Zone 1 only 16 4
Zones 1 &2only 47 11
Zones 1, 2, &3 182 42
Zone 2 only 8 2
Zones 2 & 3 only 153 35
Zone 3 only 26 6

Size (% of retinal area; n = 432)
< 10% 148 34
10% - 24% 166 38
25% - 49% 64 15
> 50% 54 13

Laboratory Results
Information concerning CD4+ T cell counts was available on 105 patients
at the time of diagnosis ofCMV retinitis. The mean CD4+ T cell count was
23 cells/4L, the median 13 cells/pL, and the range 0 to 115 cells/gL. Al-
though the range was broad, the distribution was skewed toward lowerCD4+
T cell counts, with 89% of the patients having CD4+ T cell counts of 50
cells/pL or less, and 96% having CD4+ T cell counts of 100 cells/puL or less.
Cultures of the blood and/or urine at the time of diagnosis ofCMV retinitis
were done on 128 patients. Blood cultures were positive in 88 (69%), and
urine cultures were positive in 57 (44%). Thirty-four of these patients had
both positive blood and positive urine cultures. Cultures ofboth were nega-
tive in 17 (13%). An additional 24 patients had evidence ofCMV infection
elsewhere, including isolation from the gastrointestinal tract, lung (on
bronchoalveolar lavage), sputum, liver (on liver biopsy), throat, or bone
marrow.

Response to Therapy
Two hundred forty-four patients were treated with either ganciclovir or
foscarnet; 43 patients received no therapy. Of the 244 patients treated, 190
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TABLE VIII: BASELINE CHARACTERISTICS OF PATIENTS WITH AND WITHOUT

"SMALL PERIPHERAL" CYTOMEGALOVIRUS RETINITIS LESIONS

"SMALL PERIPHERALt LESIONS OTHER LESIONS P

No. of patients 86 200
Age (yr)
Mean±SD 39±8 37±8 .13
Range 22 - 67 16 - 64

Race
White 67% 52% .03
Black 33% 46%
Hispanic 0% 2%

Sex
Male 88% 88% .93
Female 12% 12%

Risk group
Homosexual/bisexual 74% 72% .17
IVDU 9% 16%
Other 16% 11%

Time from Dx AIDS to Dx CMV (mo)
Mean ± SD 16 ± 14 14 ± 14 .27
Range 0 - 50 0 - 81

Bilateral CMV retinitis 26% 45% .002
CD4+ count (cells/pL)

No. of patients 33 72
Median 14 12 .73
Mean±SD 17± 16 26±32
Range 0-60 0-115

AIDS, acquired immunodeficiency syndrome; CMV, cytomegalovirus; Dx,
diagnosis; IVDU, intravenous drug use.

(78%) were initially treated with ganciclovir and 54 (22%) with foscarnet.
Since December 1988, when the first patient was treated with foscarnet,
the relative numbers for initial treatment were 54 (27%) with foscarnet and
146 (73%) with ganciclovir. While 190 patients were started on ganciclovir
and 54 patients on foscarnet, a total of 213 patients received ganciclovir
therapy at some time during the course of their disease, and 87 patients
received foscarnet. The baseline characteristics of the three initial treat-
ment groups (ganciclovir as initial treatment, foscarnet as initial treatment,
and no therapy) were similar (Table IX). In particular, there were no signifi-
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TABLE IX: BASELINE CHARACTERISTICS OF PATIENTS WITH

CYTOMEGALOVIRUS RETINITIS BY INITIAL TREATMENT

INITIAL TREATMENT

CHARACTERISTIC GANCICLOVIR FOSCARNET NONE P

No. of patients 190 54 43
Age (yr)
Mean± SD 38± 8 38±8 39± 10 .87
Range 16-64 22 -57 23-67

Race
White 60% 52% 46% .21
Black 39% 46% 49%
Hispanic 1% 2% 5%

Sex
Male 88% 87% 88% .96
Female 12% 13% 12%

Risk group
Homosexual/bisexual 75% 74% 65% .61
IVDU 13% 17% 16%
Other 12% 9% 19%

Time from Dx AIDS to Dx CMV (mo)
Mean ± SD 16 ± 15 12 ± 12 12 ± 13 .18
Range 0 - 81 0 - 41 0 - 51

Bilateral CMV retinitis 39% 46% 28% .18
Size CMV lesion'

< 25% 68% 74% 60% .36
. 25% 32% 26% 40%

Zones CMV lesions'
1, 2, & 3 50% 59% 51% .63
1 orl &2 14% 9% 19%
2 and/or 3 35% 31% 30%

CD4+ count (cells/tL)
No. of patients 60 37 8
Median 12 15 16 .91
Mean ± SD 23 ± 30 23 ± 26 25 ± 28
Range 0 - 115 0 - 112 0 - 72

AIDS, acquired immunodeficiency syndrome; CMV, cytomegalovirus; Dx,
diagnosis; IVDU, intravenous drug use.

*Involvement in worse eye; for size, larger lesion; for zones, more posterior
disease.
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cant differences in the mean CD4+ T cell counts (ganciclovir, 23 cells/,uL;
foscarnet, 23 cells/4L; no treatment, 25 cells/4L).

The response to initial therapy was available for 241 patients, of which
188 were treated initially with ganciclovir and 53 with foscarnet. A remis-
sion was seen in 177 (73%), and the median time to remission was 39 days.
The median time to remission was 32 days for patients initially treated with
foscarnet and 42 days for those initially treated with ganciclovir (Fig 9, P =
.004). Fifty-two percent of the treated patients suffered breakthrough dur-
ing the period of observation. The median time to breakthrough after the
initiation of therapy was 5.0 months (Fig 10). There was no difference be-
tween the times to breakthrough in those patients initially treated with
foscarnet and those treated with ganciclovir (ganciclovir, 5.1 months;
foscarnet, 4.7 months; P = .47).

Patients withCMV retinitis underwent reinduction at the time ofbreak-
through. The number of inductions needed by each patient for the 244
treated patients varied from 1 to 12. The mean number of inductions for
the treated patients was 1.9, and there was a strong correlation between the
number ofinductions and survival (Table X, P <.001), in that longer survival
was correlated with a greater number of inductions. The mean induction
rate was 4.5 inductions per person per year.

Time to Remission by Initial Treatment

-Ganciclovir

c 0.8
- Foscarnet

0

U)

E
e 0.6 logrank p 0.0041

o0.

aX 0.2

0
0 3 6 9 12 15 18

Months from Treatment

FIGURE 9
Kaplan-Meier analysis of time to "remission" of retinitis in patients with
cytomegalovirus retinitis by initial treatment.
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Time to Clinical Relapse
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FIGURE 10
Kaplan-Meier analysis of time to clinical relapse progression of retinitis in
patients with cytomegalovirus retinitis.

TABLE X: FOLLOW-UP AND NO. OF INDUCTIONS IN

PATIENTS WITH CYTOMEGALOVIRUS RETINITIS

DURATION FOLLOW-UP NO. (%) MEAN NO.

(MO) PATIENTS INDUCTIONS

0 - 3 48 (20) 1.1
4 - 6 60 (25) 1.4
7 - 9 49 (20) 1.7
10- 12 32 (13) 2.3
> 12 55 (22) 3.1

Response ofCMV Cultures to Treatment
A subset of 43 patients treated for CMV retinitis underwent routine cul-
tures of blood and urine at scheduled time intervals after the diagnosis of
CMV retinitis.-" Treatment forCMV retinitis was successful in initially sup-
pressing viral replication in the blood and urine (Table XI). While 70% of
these 43 patients had either a positive blood or a positive urine culture at
the time of diagnosis ofCMV retinitis, only5% had a positive blood or urine
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TABLE XI: CULTURES FOR CYTOMEGALOVIRUS IN

PATIENTS TREATED FOR CMV RETINITIS

DIAGNOSIS 2wK 1 MO 3MO 6MO 1 YR

Foscarnet'
Blood (n/N) 12/20 1/16 1/15 3/13 1/9 0/1

(%) 60 6 7 23 11 0
Urine (n/N) 11/20 0/15 2/15 2/13 2/9 0/1

(%) 55 0 13 15 22 0
Either (n/N)5 13/20 1/16 3/15 4/13 2/9 0/1

(%) 65 6 20 31 22 0
Ganciclovirt
Blood (n/N) 12/23 1/21 0/21 2/18 3/13 2/4

(%) 52 5 0 11 23 50
Urine (n/N) 10/22 0/20 1/19 1/18 1/13 0/4

(%) 45 0 5 6 8 0
Either (n/N) 17/23 1/21 1/21 3/18 3/13 2/4

(%) 74 5 5 17 23 50
Total
Blood (n/N) 24/43 2/37 1/36 5/31 4/22 2/5

(%) 56 5 3 16 18 40
Urine (n/N) 21/42 0/35 3/34 3/31 3/22 0/5

(%) 50 0 9 10 14 0
Either (n/N) 30/43 2/37 4/36 7/31 5/22 2/5

(%) 70 5 11 22 23 40

'Time after diagnosis ofCMV retinitis. I Initial treatment. t n/N = number
positive/number tested. 5 Either blood or urine culture positive.

culture 2 weeks after the initiation of therapy. Over time, there was a slow
increase in the percentage of patients with either a positive blood or a posi-
tive urine culture. At 1 month after diagnosis ofCMV retinitis, a positive
culture from either source was detected in 11%, at 3 months in 22%, and at
6 months in 23%. Over time, the number of the patients available for fol-
low-up cultures decreased owing to mortality. No differences could be de-
tected in the rate of clearing of the blood or urine cultures for patients ini-
tially treated with foscarnet or initially treated with ganciclovir.

Visual Outcome
Initial visual acuities are outlined in Table XII. They are presented both for
all eyes involved with CMV retinitis and as the visual acuity in the better eye
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TABLE XII: VISUAL ACUITY IN PATIENTS WITH CYTOMEGALOVIRUS RETINITIS

% EYES % PATIENTS+

INITIALt FINAL§ INITIAL FINAL

No." 403 425 267 280
Visual acuity

20/40 or better 72 45 90 75
20/50 - 20/160 13 18 8 11
20/200-5/200 6 8 1 3
4/200 or worse 9 29 1 11

'All eyes involved with cytomegalovirus retinitis.
+Vision in better eye. tVisual acuity at time of diagnosis ofCMV retinitis.
Wisual acuity at last follow-up visit at which acuity was measured.
"Number of observations available, which differs from total number of in-
volved eyes and patients with CMV retinitis owing to incomplete baseline
data.

for each patient. The majority of eyes had good visual acuity at initial pre-
sentation, with 72% having 20/40 or better acuity. Only 9% of involved eyes
had worse than 5/200 acuity at the time of diagnosis. When a better eye
analysis was done in order to estimate the patient's function, 90% ofpatients
had 20/40 or better acuity in at least one eye, and only 1% of patients had
worse than 5/200 in both eyes at the time of diagnosis of CMV retinitis.
Final visual acuities are also listed in Table XII, both for all involved eyes
and for the better eye. Final visual acuity is the visual acuity determined at
the time of the last follow-up at which a visual acuity could be measured.
The final visual acuity was 20/40 or better in 45% of eyes, 20/50 to 20/160 in
18%, 20/200 to 5/200 in 8%, and worse than 5/200 in 29%. When patients
were analyzed, 75% of the patients had a final visual acuity of 20/40 or bet-
ter in at least one eye, and only 11% had a final visual acuity of 4/200 or
worse. Kaplan-Meier analyses of the time to a visual acuity of 20/50 or
worse and to 20/200 or worse for all involved eyes are shown in Figs 11 and
12, respectively. For all eyes with CMV retinitis, the median time to a visual
acuity of 20/50 or worse was 7.7 months, and to a visual acuity of 20/200 or
worse, 13.4 months. Kaplan-Meier analyses of the time to a visual acuity of
20/50 or worse for the better eye and to 20/200 or worse for the better eye
are shown in Figs 13 and 14, respectively. The median time to a patient's
decline in visual acuity to 20/50 was 16.0 months, and to an acuity of20/200
or worse, 21.1 months.
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FIGURE 11
Kaplan-Meier analysis of time to visual acuity of 20/50 or worse for all eyes
involved with cytomegalovirus retinitis.
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FIGURE 12
Kaplan-Meier analysis oftime to visual acuity of20/200 or worse for all eyes
involved with cytomegalovirus retinitis.
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Time to 20/50 or Worse
Better Eye (n=284)
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FIGURE 13

Kaplan-Meier analysis of time to visual acuity of 20/50 or worse for better
eye in patients with cytomegalovirus retinitis.
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Better Eye (n=287)
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FIGURE 14
Kaplan-Meier analysis of time to visual acuity of 20/200 or worse for better
eye in patients with cytomegalovirus retinitis.
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Retinal Detachment
Eighty-one (28%) of the 287 patients developed a retinal detachment in at
least one eye. The characteristics of patients at the time of diagnosis of
CMV retinitis with a retinal detachment compared with patients without a
detachment are shown in Table XIII. There were no significant differences
in the baseline demographic characteristics. The median time from the
diagnosis of CMV retinitis to a retinal detachment in either eye was 10.6
months, and the cumulative probability ofa retinal detachment at 12 months
after the diagnosis ofCMV retinitis was 57% (Fig 15). Of the 81 patients
with retinal detachments, 23 (28%) had bilateral detachments. Of the 81
patients with retinal detachments, 54 had bilateralCMV retinitis; and hence,
43% of patients with a retinal detachment and bilateral CMV retinitis de-
veloped a detachment in the second eye. Ofthe 435 eyes involved by CMV
retinitis, 104 (24%) developed a retinal detachment.

TABLE XIII: BASELINE CHARACTERISTICS OF PATIENTS WITH CYTOMEGALOVI-

RUS RETINITIS WITH AND WITHOUT RETINAL DETACHMENTS

PATIENTS WITH DETACHMENTS PATIENTS WITHOUT DETACHMENTS P

No. 81 206
Age (yr)

Mean±SD 38±8 38±8 .64
Range 16 - 64 22 - 67

Race
White 63% 54% .23
Black 37% 44%
Hispanic 0% 2%

Sex
Male 90% 87% .52
Female 10% 13%

Risk group
HomosexuaMbisexual 77% 72% .46
IVDU 15% 14%
Other 8% 14%

Time from Dx AIDS to Dx CMV (mo)
Mean ± SD 16 ± 17 14 ± 12 .19
Range 0- 81 0-59

Bilateral CMV retinitis 46% 36% .15
Size CMV lesion'

< 25% 59% 72% .03
2 25% 41% 28%
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TABLE XIII: CONTINUED BASELINE CHARACTERISTICS OF PATIENTS WITH

CYIOMEGALOVIRUS RETINITIS WITH AND WITHOUT RETINAL DETACHMENTS

PATIENTS WITH DETACHMENTS PATIENTS WITHOUT DETACHMENTS P

Zones CMV lesions'
1, 2, & 3 59% 49% .06
lorl&2 6% 17%
2 and/or 3 35% 34%

CD4+ count (cells/4L)
No. 30 75
Median 14 13 .66
Mean ± SD 27 ± 34 22 ± 26
Range 0-115 0-112

Initial treatment
Ganciclovir 83% 60%
Foscarnet 15% 20% .07

Eyes with CMV retinitis with and without detachments:
No. eyes 104 331

Size CMV lesion
< 25% 60% 76% .002
2 25% 40% 24%

Zones CMV lesions
1, 2, & 3 52% 39% .012
lorl&2 7% 17%
2and/or3 41% 44%

AIDS, acquired immunodeficiency syndrome; CMV, cytomegalovirus; Dx,
diagnosis; IVDU, intravenous drug use.

* Involvement in worse eye; for size, larger lesion; for zones, more posterior
disease.

Complications ofTherapy
Of the 213 patients treated with ganciclovir, an absolute neutrophil count
less than 500 cells/pL occurred in 53 patients (25%), thrombocytopenia re-
quiring discontinuation ofganciclovir occurred in three (1%), and one addi-
tional patient developed angioedema. Complications oftherapy seen in the
87 patients treated with foscarnet included an elevation of the serum crea-
tinine level to greater than 2.9 mg/dL in 18 (21%), genital ulcers in two
(2%), infusion-related nausea in 7 (8%), and congestive heart failure from
the fluid load accompanying foscarnet therapy in a patient with
cardiomyopathy in one (1%).
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FIGURE 15
Kaplan-Meier analysis of time to retinal detachment (RD) in either eye af-
ter diagnosis of cytomegalovirus retinitis.

Of the 244 patients treated, 115 (47%) developed a complication re-
lated to a central venus catheter (CVC). Of these 115 patients with CVC-
related complications, 91 (79%) suffered an episode ofbacteremia or sepsis,
29 (25%) an infection of the catheter site, and 9 (8%) a thrombotic compli-
cation. The mean number of CVC-related complications for the 244 treated
patients was one complication per patient. However, for the 115 patients
who experienced a line complication, the mean number was two complica-
tions per patient. The maximum number of complications per patient was
nine. The probability of a CVC-related complication was associated with
the duration of follow-up. Of patients with 0 to 3 months' follow-up, only
19% developed a CVC-related complication, while among those patients
with greater than 12 months' follow-up, 67% had at least one CVC-related
complication (Table XIV, P = .001). Hence, CVC-related complications rep-
resented a major medical problem in patients treated forCMV retinitis with
chronic intravenous therapy.

Comparisons of patients with and without CVC-related complications
are presented in Table XV. There was a suggestion that the proportion of
patients intravenous drug use risk group who had a CVC-related complica-
tion was higher than the proportion without a CVC complication (22% ver-
sus 14%, P = .11). There was a substantially greater proportion of patients
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TABLE XIV: CENTRAL VENOUS CATHETER-RELATED COMPLICATIONS

IN PATIENTS TREATED FOR CYIOMEGALOVIRUS RETINITIS

DURATION FOLLOW-UP NO. (%) PROBABILITY OF AT LEAST

(MO) PATIENTS ONE COMPLICATION

0 - 3 48 (20) 19%
4-6 60(25) 40%
7-9 49(20) 53%
10- 12 32 (13) 59%
> 12 55 (22) 67%

with a line complication who had experienced an episode of neutropenia,
defined as an absolute neutrophil count less than 500 cells/pL; 30% of the
patients suffering a CVC-related complication had an episode ofneutropenia,
compared with only 15% of those without a complication (P=.005). The
relative risk of a CVC-related complication for those patients who suffered
an episode ofneutropenia versus those who did not was 1.85 (95% CI = 1.42
to 2.42, P = .00007).

Survival
Median survival after diagnosis ofCMV retinitis was 7.8 months (range, 0.7
to 33) (Fig 16). To determine ifthere was any change over time for survival,
the 287 patients with CMV retinitis were stratified into two groups accord-
ing to year of diagnosis of CMV retinitis. The first group consisted of 61
patients diagnosed between 1983 and 1988, and the second, 226 patients
diagnosed between 1989 and 1992. There was a suggestion of improved
survival after 1988 (Fig 17, P = .15), but the difference did not achieve con-
ventional significance.

Other Ocular Infections
Herpes Zoster Ophthalmicus
Zoster ophthalmicus developed in 35 (3%) of the 1,163 patients seen. The
frequency of zoster was similar among patients with AIDS, ARC, and
asymptomatic HIV infection. The frequency of zoster ophthalmicus for
patients with AIDS was 3%; for patients with ARC, 4%; and for patients
with asymptomatic HIV infection, 3%. Ocular complications developed in
49% ofthe 35 patients with zoster ophthalmicus (Table XVI). The frequency
of ocular complications was similar among the three groups: for patients
with AIDS, 50%; for patients with ARC, 44%; and for patients with
asymptomatic HIV, 50%. The most frequently noted complication in pa-
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TABLE XV: CHARACTERISTICS OF PATIENTS WITH CMV RETINITIS WITH AND

WITHOUT CENTRAL VENOUS CATHETER COMPLICATIONS

PATIENTS WITH PATIENTS WITHOUT P

CVC COMPLICATION CVC COMPLICATION

No. 115 129
Age (yr)

Mean ± SD 37 ± 8 38 ± 8 .49
Range 22 - 64 16 - 60

Race
White 56% 59% .57
Black 43% 39%
Hispanic 1% 2%

Sex
Male 88% 88% .90
Female 12% 12%

Risk group
Homosexual/bisexual 71% 70% .11
IVDU 22% 14%
Other 7% 16%

Time from Dx AIDS to Dx CMV (mo)
Mean ± SD 16 ± 13 14 ± 15 .26
Range 0 - 59 0 - 81

Bilateral CMV
retinitis 36% 46% .11
CD4+ count (cells/,uL)

No. 55 42
Median 14 13 .50
Mean±SD 24±29 22±29
Range 0- 115 0-113

Initial treatment
Ganciclovir 77% 79%
Foscarnet 23% 21%

Ganciclovir
treatment ever 90% 84% .16

Neutropenia° 30% 15% .005

AIDS, acquired immunodeficiency syndrome; CMV, cytomegalovirus; CVC,
central venous catheter; Dx, diagnosis; IVDU, intravenous drug use.

'Any episode of an absolute neutrophil count less than 500 cells/,uL.

654



HIV Infection 655

Survival from Diagnosis of CMV Retinitis
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FIGURE 16

Kaplan-Meier analysis ofsurvival after diagnosis ofcytomegalovirus retinitis.
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FIGURE 17
Kaplan-Meier analysis of survival after diagnosis ofcytomegalovirus retinitis
by year of cytomegalovirus retinitis diagnosis.
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TABLE XVI: OCULAR COMPLICATIONS IN 35 HIV-INFECTED

PATIENTS WITH ZOSTER OPHTHALMICUS

COMPLICATION NO. % PATIENTS

Any' 17 49%
Keratitis 9 26%
Uveitis 8 23%
Scleritis 2 6%
Sixth cranial nerve palsy 1 3%

* Number of complications exceeds number of patients. Three patients had
more than one complication: keratouveitis in two patients and sclerouveitis
in one.

tients with zoster ophthalmicus was keratitis, occurring in 26% of the 35
patients, followed by uveitis in 23%, scleritis in 6%, and a sixth cranial nerve
palsy in one patient. There was no clear-cut increase in any specific compli-
cation with each of the three levels of HIV infection.

Varicella Zoster Virus Retinitis
Presumed VZV retinitis developed in seven of the 1,163 HIV-infected pa-
tients. VZV retinitis was equally frequent among patients with AIDS, ARC,
and asymptomatic HIV infection. Three of the patients had the ARN syn-
drome variant, while four cases had the progressive outer retinal necrosis
syndrome. Two cases of progressive outer retinal necrosis were seen in
patients with AIDS, and two cases were seen in patients classified as having
ARC according to the 1987 CDC case surveillance definition of AIDS.5'
However, both ofthese patients had low CD4+ T cell counts (< 50 cells/,L)
and would be classified as having AIDS using the 1993 CDC case surneil-
lance definition of AIDS.52 CD4+ T cell counts were available for three of
the patients with progressive outer retinal necrosis and were 4 cells/4L, 6
cells/pL, and 50 cells/pL. Cases of ARN were seen in patients with
asymptomatic HIV and AIDS. Four of the cases ofVZV retinitis had ante-
cedent cutaneous zoster, including three cases ofherpes zoster ophthalmicus
and one case of thoracic dermatomal zoster. All of the cases of ARN re-
sponded to treatment with intravenous acyclovir at a dosage of 1,500 mg/M2
per day (divided every 8 hours) with control of the retinitis. Neither of the
two cases of progressive outer retinal necrosis treated with intravenous
acyclovir had any response to treatment, while in the two cases of progres-
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sive outer retinal necrosis treated with combination intravenous foscarnet
and acyclovir, progression of retinitis was arrested.

Ocular Toxoplasmosis
Ocular toxoplasmosis was seen in nine patients, all of whom had AIDS.
Hence, 1.1% ofpatients with AIDS developed ocular toxoplasmosis. Forty-
eight patients (6.1% of the patients with AIDS) developed CNS infection
with T gondii. There was a significant association between ocular
toxoplasmosis and CNS toxoplasmosis. Five ofthe nine patients with ocular
involvement (56%) had CNS involvement, and ofthe 48 patients with CNS
involvement, only 12% developed ocular disease. The relative risk for de-
velopment ofCNS disease for patients with ocular involvement was 19.9 (P
<.0001, Fisher's exact test). Three of the nine patients with ocular
toxoplasmosis (33%) had concomitant cytomegalovirus retinitis. The fre-
quency of coexistent CMV retinitis and ocular toxoplasmosis was similar to
the frequency ofCMV retinitis in the entire AIDS population (37%). Data
on the prophylaxis being used for P carinii pneumonia was available on eight
of the nine patients. Only one of these patients was taking trimethoprim-
sulfamethoxazole (TMP-SMZ); five were receiving no prophylaxis, one was
receiving aerosolized pentamidine, and one dapsone. In two of the nine
cases, the initial diagnosis was CMV retinitis, but this was changed because
of the lack ofresponse to anti-CMV therapy. In both cases the active retinitis
quieted on appropriate anti-Toxoplasma therapy, confirming the diagnosis
of ocular toxoplasmosis. Therapy for toxoplasmic retinitis consisted of
pyrimethamine and sulfadiazine in four cases; pyrimethamine and
clindamycin in two cases; cindamycin only in one case; and pyrimethamine,
sulfadiazine, and clindamycin in one case. No patients were treated with
concomitant corticosteroids. One patient received no treatment because of
the extensive retinal destruction seen at the time ofinitial presentation. Two
patients died during initial therapy, and one patient did not return for fol-
low-up. Of the six patients for whom follow-up evaluations were available,
all six responded to initial therapy with control of the ocular lesions. Long-
term follow-up was available on only two of the nine patients. One patient
was maintained on pyrimethamine and clindamycin for long-term suppres-
sive therapy. The second patient received no suppressive therapy initially,
relapsed, and was then maintained on clindamycin without any further re-
lapses for 9 months prior to his death.

Pneumocystis Choroidopathy
Five of the patients with AIDS (0.6%) developed presumed P carinii
choroidopathy. The diagnosis was based on the clinical appearance in all
five cases, and in one case autopsy confirmation was available. Four of the
five patients had a previous episode of P carinii pneumonia. The one pa-
tient without antecedent P carinii pneumonia was the one patient with au-
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topsy confirmation. None ofthe patients were receiving TMP-SMZ as pro-
phylaxis for P carinii pneumonia at the time ofPneumocystis choroidopathy.
Three patients were receiving aerosolized pentamidine, one was receiving
dapsone, and one was not receiving prophylaxis.

Fungal Retinitis
Three patients, all ofwhom had AIDS, developed intraocular fungal infec-
tions. Two patients had presumed cryptococcal choroiditis,'5 and one pa-
tient had Candida endophthalmitis. The one patient with Candida was an
intravenous drug user. Both patients with presumed cryptococcal choroiditis
had coexistent cryptococcal meningitis and a beneficial response to treat-
ment with intravenous amphotericin.

Bacterial Infections
The most commonly encountered bacterial infection, was ocular syphilis,
seen in 14 patients. Ofthe 14 patients with ocular syphilis, three had AIDS,
two had ARC, and nine had asymptomatic HIV infection. One patient was
seen with syphilitic uveitis and optic neuropathy both when he had
asymptomatic HIV infection and later when he had developed AIDS; for
statistical analyses, he was classified in the asymptomatic HIV group. There
was a significant difference in the frequency of ocular syphilis between pa-
tients with AIDS and those with earlier stages ofHIV infection (relative risk
= .12, Fisher's exact test, P =.0006). There was no difference in the risk of
syphilitic uveitis among homosexual or bisexual men versus other risk groups
(relative risk = .71, P =51). Ofthe 14 patients with ocular syphilis, nine had
syphilitic uveitis, four had optic nerve involvement, and one had both syphi-
litic uveitis and an optic neuropathy. AU 10 cases of syphilitic uveitis (in-
cluding the one with both uveitis and an optic neuropathy) were seen in
patients with either asymptomatic HIV infection (eight cases) or ARC (two
cases). Two patients with asymptomatic HIV infection developed optic nerve
involvement (including the one with both uveitis and optic neuropathy),
while the other three cases ofoptic nerve involvement were seen in patients
with AIDS.

One case ofpresumed tuberculous choroiditis was seen in a patient with
AIDS and pulmonary tuberculosis. One case ofpresumed bacterial orbital
cellulitis was seen in a patient with AIDS and CMV retinitis. The orbital
cellulitis resolved with antibiotic therapy. This patient had previous epi-
sodes of bacterial infections, including sepsis and subacute bacterial
endocarditis related to intravenous drug use. Bacterial corneal ulcers were
seen in four patients with AIDS and one patient with ARC. The bacterial
pathogens present included a mixed infection with Staphylococcus aureus
and Moraxella sp in one case, Staphylococcus epidermidis in one case, S
aureus in one case, and Pseudononas aeruginosa in one case. In the fifth
case, no culture was obtained, but the patient was treated empirically with
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antibiotics with resolution. All five patients had factors contributing to the
development of comeal ulcers, including radiation therapy to the lids for
Kaposi's sarcoma (one case), seizures (one case), stupor and exposure (one
case), herpes simplex virus keratitis and exposure (one case), and trauma
(one case).

Ophthalmic Neoplasms
Kaposi s Sarcoma
Ocular involvement by Kaposi's sarcoma was present in 16 of the 781 pa-
tients (2%). There were 10 cases of conjunctival involvement and 13 cases
of cutaneous lid involvement. Seven patients had both cutaneous lid and
conjunctival involvement. Overall, there were 100 patients with Kaposi's
sarcoma. Hence, the frequency of ocular involvement among patients with
Kaposi's sarcoma was 16%. Two of the patients had only ocular involve-
ment, while the other 14 had both ocular disease and Kaposi's sarcoma else-
where. Eleven of the 16 patients received no specific therapy for the ocular
Kaposi's sarcoma. Three patients were treated with radiation therapy to the
lids, one was followed while receiving etoposide for Kaposi's sarcoma, and
one patient underwent surgical excision of a conjunctival lesion. One ofthe
patients receiving radiation and the one patient undergoing surgical exci-
sion did not suffer a relapse. Relapses of the ophthalmic Kaposi's sarcoma
occurred in one of the patients receiving radiation therapy and in the one
patient receiving chemotherapy (after discontinuation ofthe chemotherapy).
There was no follow-up on one of the patients receiving radiation treat-
ment.

Lymphoma
No cases of ocular or orbital lymphoma were diagnosed in this clinical se-
ries.

Neuro-ophthalmic lesions
Neuro-ophthalmic lesions were present in 46 patients with AIDS (6%). The
most common cause of a neuro-ophthalmic lesion was cryptococcal menin-
gitis, accounting for 25 of the 46 patients (54%). Cryptococcal meningitis
was present in 100 patients with AIDS; hence, 25% of the patients with
cryptococcal meningitis had an ophthalmologic complication. The ocular
complications ofcryptococcal meningitis are listed in Table XVII. The most
frequent complication was papilledema associated with elevated intracra-
nial pressure. The patients with optic atrophy generally were seen some-
what later in the course of their cryptococcal meningitis, and whether the
optic atrophy represented the consequences of papilledema or damage to
the optic nerve from cryptococcal invasion could not be determined. Optic
neuropathy was diagnosed when the patient lost vision and developed clini-
cal evidence of optic nerve dysfunction (eg, optic atrophy) during follow-up
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TABLE XVII: OCULAR COMPLICATIONS IN 100 PATIENTS

WITH CRYPTOCOCCAL MENINGITIS

COMPLICATION NO. AND %

Papilledema 9
Optic atrophy 6
Optic neuropathy 4
Cranial nerve palsyt 7
Third 2
Fourth 1
Fifth 1
Sixth 3
Seventh 1

Other
Dysconjugate gaze 1
Cortical blindness 1
Choroidopathy 2

* Twenty-five patients had ocular complications; number of complications
exceeds 25 owing to multiple complications in four patients.
I Multiple cranial nerve palsies in one patient.

despite successful treatment of the cryptococcal meningitis with antifungal
agents. Cranial nerve palsies were seen in seven patients. The two patients
with cryptococcal choroidopathy were described previously in the "Other
Ocular Infections" section.

Other neuro-ophthalmic lesions in patients with AIDS included optic
neuropathies (eight cases), cranial nerve palsies (five cases), visual field defi-
cits (four cases), papilledema (two cases), and other abnormalities of ocular
motility, such as a skew deviation (one case) and opsoclonus (one case). The
causes of these other neuro-ophthalmic lesions included CNS mass lesions
such as toxoplasmosis (four cases) and lymphoma (one case diagnosed and
one case presumed); CNS infections, such as herpes simplex virus encepha-
litis and/or meningitis (two cases), VZV encephalitis (one case), progressive
multifocal leukoencephalopathy (one case), and syphilis (four cases); herpes
zoster ophthalmicus (one case); and ethambutol toxicity (one case). Two
cases were attributed to HIV infection of the CNS, and in three cases, the
etiology was unknown, although HIV infection was considered a potential
cause.

Neuro-ophthalmic lesions were seen in six patients with asymptomatic
HIV infection (3%) and two patients with ARC (1%). Of the patients with
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asymptomatic HIV infection, one had papilledema due to malignant hyper-
tension, two had an optic neuropathy due to syphilis, one had optic atrophy
of unknown cause, one patient with idiopathic thrombocytopenic purpura
had an optic neuropathy (possibly related to HIV), and one patient had op-
tic neuritis. Of the patients with ARC, two had optic neuritis. In all three
patients with optic neuritis, the etiology was undetermined. Neuro-oph-
thalmic lesions were significantly more common among patients with AIDS
than among patients in earlier stages ofHIV infection (relative risk = 2.8, P
=.008).

DISCUSSION

In this thesis we document the experience ofthe AIDS Ophthalmology Clinic
at an urban academic medical center from 1983 through December 31, 1992.
The cut-off date of December 31, 1992, was chosen to coincide with the
change in the CDC surveillance case definition for AIDS effective January
1, 1993.52 This change in definition, which now includes CD4+ T cell
lymphopenia less than 200 cells/pL as an AIDS-defining diagnostic crite-
rion, will alter certain epidemiologic inferences as to the frequency ofevents
in patients with AIDS. For example, during 1993 approximately half of the
patients diagnosed as having AIDS fulfilled the 1993CDC surveillance case
definition for the classification of AIDS but did not fulfill the 1987 CDC
surveillance case definition (ie, they were diagnosed as having AIDS due to
CD4+ T cell lymphopenia but did not have a category C indicator disease).fi
Given the relatively larger number ofpatients now diagnosed as havingAIDS
as a consequence of CD4+ T cell lymphopenia, it is anticipated that the
reported frequency of ocular events may decrease in the future because of
the larger denominator; however, the magnitude of this effect remains to be
seen.

Our data must be interpreted cautiously because they are not a pro-
spective epidemiologic evaluation of a cohort over time. Rather, they re-
flect a retrospective analysis of a large clinical experience. However, the
781 patients with AIDS are estimated to represent 78% of the patients with
AIDS seen at our hospital and 24% of the patients with AIDS seen in our
metropolitan area.6' As such, the data provide a fairly representative sample
ofwhat might be seen in patients with AIDS. The series is weighted toward
patients with more severe immunodeficiency (AIDS) rather than toward
earlier stages of HIV infection, reflecting the referral bias of patients more
likely to have ocular findings. Indeed, the 382 patients with ARC or
asymptomatic HIV infection are estimated to represent only 18% of the
patients with the earlier stages of HIV infection seen at our hospital. How-
ever, since it has been the policy of our AIDS Ophthalmology Clinic to see
all HIV-infected patients for any visual complaint, regardless of its nature,
our data provide some information ofwhat will be seen at all levels of HIV
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infection.
Comparison of the three levels of HIV infection (AIDS, ARC,

asymptomatic HIV) demonstrated the shifting demographics of the AIDS
epidemic, seen both locally and nationally. Specifically, there was a pro-
gressive decline in the percentage of patients who were homosexual or bi-
sexual men (62% of patients with AIDS versus 36% of patients with
asymptomatic HIV) and a corresponding increase in the percentage of pa-
tients who either were intravenous drug users (21% to 33%) or acquired
HIV through heterosexual transmission (7% to 18%).

The most common ocular finding in patients with HIV infection was the
noninfectious HIV retinopathy. The frequency ofHIV retinopathy was great-
est among patients with AIDS and least among patients with the
asymptomatic HIV infection. The change in demographic features among
the three groups did not account for the difference in the frequency ofHIV
retinopathy. Only stage of HIV infection and coinfection with MAC infec-
tion were significantly associated with HIV retinopathy. The association of
HIV retinopathy with MAC infection probably represents the association of
each with lower CD4+ T cell counts. MAC infection is known to occur with
increasing frequency at lower CD4+ T cell counts, particularly less than
100 cells/jiL,f62 and Kuppermann and associates20 have reported that HIV
retinopathy is also associated with lower CD4+ T cell counts.

The pathogenesis ofHIV retinopathy is unknown, but three hypotheses
have been forwarded: (1) immune complex deposition disease, (2) HIV
infection of retinal vascular endothelium, and (3) hemorrheologic abnor-
malities. Circulating immune complexes have been detected in the sera of
patients with AIDS and ARC,' and autopsy studies have demonstrated the
presence of immunoglobulins occluding the retinal arteriolar lumina.'2 Pa-
tients with AIDS have B-cell abnormalities, including polyclonal B-cell acti-
vation and hypergammaglobulinemia.64A65 These abnormalities of B-cell func-
tion are similar to those seen in patients with autoimmune disorders, such
as systemic lupus erythematosus, and it has been proposed that HIV
retinopathy represents an immune complex deposition phenomenon simi-
lar to the microvasculopathy seen in the patients with autoimmune diseases.'0

HIV infection has been detected in retinal vascular endothelial cells66
and in the brain of patients with AIDS.67-70 Hence, it has been proposed
that this microvasculopathy is due to a toxic effect of HIV on retinal endot-
helial cells, resulting in vascular occlusion. However, this hypothesis has
been disputed, since some data suggest that the magnitude ofHIV infection
in the retinal vasculature is insufficient to account for the frequency of HIV
retinopathy.71 The third hypothesis is that HIV retinopathy represents an
abnormality ofblood flow (hemorrheology) produced by HIV infection. Vas-
cular abnormalities similar to those seen in the retina can be detected in the
conjunctiva, l12 suggesting that there is a more widespread abnormality of
blood flow. These vascular abnormalities have been correlated with abnor-
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mal blood flow,72 suggesting that this is the primary cause ofHIV retinopathy.
However, these studies have not addressed the mechanism for abnormal
blood flow in these patients. Hence, the pathogenesis remains uncertain.

Clinically, noninfectious HIV retinopathy is visually asymptomatic. Cases
ofmacular ischemia'2 and macular edema73 have been reported but are rare.
Subtle deficits in color vision and contrast sensitivity have been reported in
patients with AIDS and ARC, and optic nerve axonal loss has been re-
ported in patients with AIDS. It is unclear whether these findings repre-
sent damage from HIV infection to the retina and/or CNS or the cumula-
tive damage to the retina as a result of microvascular infarcts from HIV
retinopathy.74'76

While most patients with HIV retinopathy are visually asymptomatic, a
small number of patients developed large-vessel retinal vaso-occlusive dis-
ease. Large-vessel retinal disease occurred in approximately 1% ofthe 1,163
patients with HIV infection. The most frequent finding was venous occlu-
sive disease (ie, branch retinal vein occlusion or central retinal vein occlu-
sion). These patients often suffered severe visual loss. Although, to the best
of our knowledge, there is no good epidemiologic study of the incidence of
branch retinal vein and central retinal vein occlusion, the frequency in pa-
tients with HIV infection seems greater than what might be expected for an
age-matched population. The pathogenesis of this large-vessel retinal vaso-
occlusive disease is unknown. It is conceivable that the hypergam-
maglobulinemia seen in patients with HIV infection is sufficiently severe in
a few patients that it can lead to venous occlusive disease. However, we
have insufficient data on our patients with large-vessel retinal vaso-occlu-
sive disease and on an appropriate control population to either confirm or
refute this hypothesis.

Although HIV retinopathy was the most common finding seen in pa-
tients with HIV infection, it was the opportunistic ocular infections, par-
ticularly CMV retinitis, that represented the major threat to vision among
patients with AIDS. The AIDS epidemic has brought with it an epidemic of
CMV retinitis. The number ofnew cases diagnosed annually has increased
from 1 in 1983 to 65 in 1992. At our institution, CMV retinitis is now the
most frequent intraocular infection encountered. Unless a successful drug
for primary prophylaxis ofCMV disease is found, continued increase in the
incidence ofCMV disease is likely. In the Multicenter AIDS Cohort Study
(MACS), it was reported that with the use ofprimary prophylaxis forP carinii
pneumonia, the cumulative frequency ofCMV disease increased from 25%
to 45% in patients with AIDS.2' Eighty-five percent of all CMV disease
among patients with AIDS is CMV retinitis.'9 Our frequency of37% prob-
ably reflects some referral bias of patients with visual symptoms. However,
the assumption that all of the patients with AIDS at our hospital not seen by
us did not have CMV retinitis (a conservative assumption) still gives an esti-
mated frequency of29% (ie, 29% of patients with AIDS will develop CMV
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retinitis between the diagnosis ofAIDS and death).
Risk factors were analyzed for the development ofCMV retinitis. Fac-

tors significantly associated included risk group for acquisition of HIV, MAC
infection, extraocular CMV disease, and HIV retinopathy. Seroprevalence
studies of the general population have reported that latent infection (posi-
tive antibodies to CMV) is present in 50%, and studies of homosexual men
have reported that latent infection is present in nearly 100%.7-78 With pro-
gressive immunodeficiency, CMV can reactivate and establish first an active
infection (positive cultures) and then disease (tissue damage), presumably
through hematogenous dissemination to target-organ tissues. The associa-
tion of CMV retinitis with visceral CMV disease was not surprising, since
autopsy studies early in the AIDS epidemic demonstrated that when pa-
tients had CMV retinitis, there was also CMV infection elsewhere in the
body in nearly all patients.'2 The association with HIV retinopathy is some-
what more intriguing. It has been hypothesized that one of the reasons for
the greater frequency ofCMV retinitis among patients with HIV infection,
compared with patients with other immunodeficiencies or immunosuppres-
sion, is the occurrence of HIV retinopathy. Specifically, HIV retinopathy
damages the vascular endothelium and thus allows the entry of CMV into
the retina from the bloodstream and the establishment of retinal CMV in-
fection. However, the association ofbothCMV retinitis and HIV retinopathy
with low CD4+ T cell counts suggests that the association may not be inde-
pendent of the CD4+ T cell count. Further exploration of this issue in a
large prospective cohort study may be necessary to distinguish between the
two hypotheses. While MAC infection is associated with low CD4+ counts,
and the incidence ofMAC infection parallels that ofCMV disease,62 in vitro
studies have suggested that CMV infection enhances the growth of M
avium.79 Hence, it is possible that this association represents a pathogenic
interaction.

Several series have reported that CMV retinitis is associated with low
CD4+ T cell counts, and the mean count among patients with CMV retinitis
is generally less than 50 cells/gL, in the range of 10 to 20 cells/4L.'8-20,57,80
Two studies have reported that CMV retinitis was not seen in patients wvith
greater than 50 cells/iL.'8'20 While our series shows a clear-cut association
with CD4+ T cell counts of less than 50 cells/,uL, in that 89% of the patients
had a count of that level or lower, CMV retinitis was not exclusively seen in
patients with lowCD4+ T cell counts. Indeed, one patient hadCMV retinitis
with a T cell count of 115 cells/,L. The highest reported CD4+ T cell count
in a patient with CMV retinitis in the literature is 323 cells/jiL.80 Hence,
patients can develop CMV retinitis with T cell counts greater than 100 cells/
jL, but the frequency is very low. Previous epidemiologic studies have es-
timated the risk ofCMV retinitis in patients with CD4+ T cell counts of less
than 100 cells/,uL at approximately 10% per yearl8"19 and in those with CD4+
T cell counts of less than 50 cells/pL at approximately 20% per year.'8 The
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study by Kuppermann and associates20 suggested that approximately half of
the patients with CMV retinitis were visually asymptomatic and undiagnosed.
Therefore, routine evaluation of patients with CD4+ T cell counts of less
than 100 cells/pL, in particular those with less than 50 cells/pL, for the de-
velopment of CMV retinitis might be a reasonable approach.

Among patients with CMV retinitis in whom cultures were performed,
blood cultures were positive in 69% and urine cultures were positive in 44%.
Other studies81-11 have reported the frequent occurrence of positive blood
and/or urine cultures in patients with CMV retinitis. Palestine and cowork-
ers82 reported that 62% of patients with CMV retinitis had a positive blood
culture and 100% of patients with CMV retinitis had a positive urine cul-
ture. Salmon and associates83 reported that 94% of patients with end-organ
disease had a positive blood culture. Zurlo and colleaguesM reported that
45% of patients with CMV end-organ disease had a positive blood culture
and 100% of patients had a positive urine culture. CMV is thought to be
hematogenously disseminated to the retina, and the high rate of positive
blood cultures in patients with CMV retinitis supports this hypothesis. In-
deed, in patients with AIDS, a positive blood culture for CMV is predictive
of subsequent CMV end-organ disease. Salmon and associates83 found a
relative risk of developing CMV retinitis of 2.7 and Zurlo and colleagues4
found a relative risk of 2.3 (positive versus negative CMV blood cultures).
However, the predictive power in the study by Zurlo and associates84 was
low, suggesting limited clinical utility.

The evaluation of new anti-CMV agents is often conducted on patients
with "small peripheral" lesions, namely, those lesions occupying less than
25% of the retinal area and limited to zone 2 and/or 3.82&85 These lesions are
not thought to be immediately vision-threatening, and deferral ofanti-CMV
therapy for these patients for the 3 to 4 weeks usually necessary to observe
progression is thought to be an acceptable risk. We evaluated our experi-
ence and compared patients with "small peripheral" lesions to those with
lesions designated "large" (2 25% of the retina in size) or "posterior" (in-
volving zone 1). "Small peripheral" lesions were present in 30% of the pa-
tients with CMV retinitis at the time of diagnosis of the retinitis. Hence,
recruitment for clinical trials involving "small peripheral" lesions would be
expected to be approximately one-third the rate for clinical trials involving
all patients with CMV retinitis. Demographic characteristics and CD4+
counts were not different between the patient group with "small periph-
eral" lesions and that with "large" or "posterior" lesions. The only differ-
ence between the two groups in clinical presentation was the lower rate of
bilateral disease at diagnosis among patients with small peripheral lesions
(26% versus 45%). This finding is consistent with the idea that these pa-
tients have less extensive disease, as evidenced by the smaller lesion size.

We also evaluated the response to therapy seen among our patients.
Since this study was not a randomized, controlled, clinical trial, but rather a
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retrospective analysis of our clinical experience, data comparing the two
drugs, ganciclovir and foscarnet, must be interpreted with great caution.
Our overall clinical response rate of 73% is similar to that reported in other
smaller studies. 175,82,5~'00 The median time to remission was 39 days. This
fact is important because it indicates that evaluation prior to 4 weeks after
initiation of therapy is unlikely to show completely quiescent borders. In-
stead, the evaluation of patients for quiet lesions should be at 4 to 6 weeks
after initiation of therapy. Evaluation prior to that time should be to docu-
ment an absence of progression and confirm the initial diagnosis.

One major problem with the treatment of CMV retinitis is that of re-
lapse. It now appears that relapse will occur in nearly all patients treated for
CMV retinitis, given enough time. As such, a key issue becomes the time to
relapse.5'-58'9 Studies employing different techniques of evaluation have
found different times to relapse (first progression). Studies utilizing evalu-
ation by a centralized fundus photograph reading center have demonstrated
relatively short times to first progression.58825 In the Foscamet-Ganciclovir
Cytomegalovirus Retinitis Trial,58 the time to first progression as judged ei-
ther by the clinician or by the time to first reinduction was substantially
longer than that judged by the Fundus Photograph Reading Center. In-
deed, the median time to first reinduction in this trial was 121 days (4
months).58 Our estimate of the time to breakthrough is probably most com-
parable to the reported time to first reinduction in the Foscarnet-Ganciclovir
Cytomegalovirus Retinitis Trial. Clinical trials generally enroll a more com-
pliant patient population and obtain a more regular frequency of evaluation
in order to assure precision of measurements. In the Foscarnet-Ganciclovir
Cytomegalovirus Retinitis Trial, patients were followed every 2 weeks for 2
months, and monthly thereafter. Our clinical practice ofevaluating patients
at 2 weeks, 4 weeks, and monthly thereafter should have provided a similar
frequency of follow-up. However, since there was some degree of variable
follow-up in our series owing to the inclusion of patients who were either
sicker or less compliant than those in a clinical trial, our estimate of the time
to progression might be expected to be longer than that in a clinical trial. As
such, these data provide an estimate ofwhat might be seen in a consecutive
case series, such as is often reported for pilot projects ofnew therapies.'0l'

The second problem with relapse is that once a patient has suffered
breakthrough, he or she continues to relapse at an ever-increasing rate.58
Treatment forCMV retinitis inhibits viral replication but does not eliminate
the virus from the retina. Histologic studies ofeyes treated forCMV retinitis
have reported that viral DNA can be detected at the border of the lesion
but that viral replication is ineffective.'07 This fact accounts for the prompt
relapse ofCMV retinitis when maintenance therapy is discontinued and for
the fact that most relapses of treated patients occur at the border of the
existing lesion.93 In the Foscarnet-Ganciclovir Cytomegalovirus Retinitis
Trial, the time to progression decreased with successive progressions.50 Our
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series estimated an average rate of 4.5 inductions per person per year, with
the first reinduction occurring at 5 months after initiation oftreatment, sug-
gesting an increasing need for more frequent inductions as time progressed.

The declining ability of foscarnet and ganciclovir over time to control
CMV disease is mirrored by the culture results seen in the subset of pa-
tients undergoing routine culturing. Although there was a prompt initial
response to therapy with clearing of the cultures of blood and urine for
CMV, over time the proportion of patients with positive cultures gradually
increased. Resistance testing was unavailable, and so it was not possible to
determine whether or not the CMV cultures seen were due to resistant
virus. However, Drew and associates8' have reported that one third of pa-
tients with CMV retinitis treated with ganciclovir for 3 or more months with
positive urine cultures for CMVwiII have virus resistant to ganciclovir. Hence,
it is likely that some of these positive cultures were due to resistant virus.
However, given the fact that relapse is universal, it is unlikely that resistance
accounts for all episodes of relapse. More likely, the phenomenon of re-
lapse is due to the failing immune system and/or the inability ofintermittent
intravenous administration to deliver sustained high intraocular levels of
antiviral agents.

Given the fact that treatment does not eliminate the virus and that re-
lapse occurs, the goals oftreatment are to retard the progression of retinitis,
preserve the maximum amount of functional retina, and preserve visual acu-
ity. Even when anti-CMV drug therapy does not result in completely quiet
disease, it will retard the progression rate ofCMV retinitis.'08 Hence, one of
the key issues in treatment of CMV retinitis is the long-term visual out-
come. Our study provides data on the long-term visual outcome in a rela-
tively large cohort of patients treated for CMV retinitis. Unfortunately, it
appears that with current therapies, some degree of visual loss is common.
While 72% of involved eyes presented with a baseline visual acuity of 20/40
or better, the median time to a decrease in visual acuity to 20/50 or worse for
all involved eyes was 7.7 months, and the median time to a visual acuity of
20/200 or worse was 13.4 months. Hence, the current treatments are not
entirely successful in preventing visual loss in the involved eyes.

However, the patient's ability to function is often determined by the
visual acuity in the better eye. Although 52% of the patients had bilateral
disease at the time of initial diagnosis of CMV retinitis, the ability to pre-
serve the patient's visual function was relatively good. The median time to a
decline in visual acuity to 20/50 or worse was 16 months and to visual acuity
of 20/200 or worse was 21 months. Given the current life span of patients
with CMV retinitis, a large number of patients are likely to preserve func-
tional visual acuity in at least one eye.

In our series the median survival after diagnosis of CMV retinitis was
7.8 months. The survival in our series was similar to the median survival
reported for patients with ganciclovir therapy in the Foscarnet-Ganciclovir
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Cytomegalovirus Retinitis Trial.5 While in this trial foscarnet was associ-
ated with a longer median survival, no difference in survival between pa-
tients initially treated with foscarnet versus ganciclovir could be detected in
our series a result and similar to that seen by Harb and associates'°; how-
ever, neither their nor our series was a randomized, controlled, clinical trial.
Polis and associates'10 reported an increased survival of a cohort of patients
with AIDS and CMV retinitis treated with foscarnet when compared with
historical controls. Jacobson and coworkers"9 reported a longer survival with
increasing maintenance doses of foscarnet in a study of different mainte-
nance doses for the treatment of CMV retinitis in patients with AIDS. In
the Foscarnet-Ganciclovir Cytomegalovirus Retinitis Trial,57 the difference
in mortality could not be accounted for simply by differential antiretroviral
use. The most likely explanation appeared to the be that foscarnet inhibits
HIV replication, a phenomenon that has been described in vitro."111'13 The
effect of foscarnet on survival in our series might be detected by an increas-
ing survival over time due to the increasing use of foscarnet in our clinic,
and there is a suggestion of an increased survival after the introduction of
foscarnet in 1989. However, the difference was only suggestive, and other
factors affecting survival (eg, new antiretroviral treatments, P carinii pneu-
monia prophylaxis) may have produced this difference. Holland and col-
leagues"14 reported an increasing survival over time for patients with CMV
retinitis and suggested that treatment for CMV retinitis may have contrib-
uted to this phenomenon. Our epidemic ofCMV retinitis began somewhat
later than the one in Los Angeles, and ganciclovir became available in 1984,
early in our experience. Hence, our data cannot be used to confirm or
refute their hypothesis.

One of the major ophthalmologic complications ofCMV retinitis is reti-
nal detachment. Multiple series have reported that approximately 25% of
patients with CMV retinitis will develop a retinal detachment.59"'5'22 This
figure, since it does not take into account the time factor, is an underesti-
mate of the cumulative frequency of retinal detachment in patients with
CMV retinitis. Jabs and associates"6 estimated a 1-year cumulative prob-
ability of retinal detachment of 50%, and in the Foscarnet-Ganciclovir Cy-
tomegalovirus Retinitis Trial, the rate of retinal detachment was .61 per
person per year (ie, an estimated 61% cumulative probability at 1 year).58
Our 1-year cumulative probability of a retinal detachment was 57%, a very
similar estimate. While early in the AIDS epidemic it was suggested that
the treatment ofCMV retinitis might predispose to retinal detachment by
inhibiting scar formation, it has subsequently become clear that the rate of
retinal detachment in patients not treated for CMV retinitis is substantially
higher than in those treated."116 Several series have reported that successful
anatomic attachment of the retina can be accomplished with vitreoretinal
surgery, employing vitrectomy and tamponade with silicone oil."15-122 While
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visual acuity outcomes after retinal reattachment surgery in patients with
CMV retinitis were poor early in the AIDS epidemic, more recent reports
of the visual outcomes have suggested much improved results.'21"122 One
major influence on these improving visual acuity outcomes appears to be
early repair of the detachment. 122

Given the high rate of retinal detachments, there has been speculation
as to the possible use ofprophylactic therapy, such as laser photocoagulation.
To date, there has been no study of prophylactic laser photocoagulation,
and Freeman and colleagues'2' have reported the failure of delimiting laser.
This failure may be due, in part, to progression of the CMV lesion beyond
the area of laser treatment. Identification of a group at high risk for CMV
retinitis related retinal detachments might allow for the design of clinical
trials of prophylactic therapeutic strategies. In this regard, the analysis of
the baseline characteristics of patients and/or eyes with CMV retinitis and
retinal detachments showed that larger lesions and those involving zone 3
were associated with an increased risk of detachment. Ninety-three per-
cent of the eyes with a detachment had zone 3 involvement at baseline.
Also, those patients who suffered a retinal detachment had a greater fre-
quency ofCMV lesions involving 25% ofmore ofthe retinal area at baseline.
Jabs and associates"16 in a smaller series, detected an association of subse-
quent detachments withCMV lesions at the time ofdiagnosis ofthe retinitis
greater than 50% ofthe retinal area in size. The current series suggests that
lesions occupying 25% to 50% ofthe retina are also associated with a greater
risk of detachment than are smaller lesions. Freeman and coworkers"23 re-
ported a fivefold increase in detachment risk for CMV lesions occupying
greater than 25% ofthe retina and a 24-fold increase in risk for lesions occu-
pying greater than 50%, when compared with those CMV lesions occupying
only 10%.

The side effects of treatment seen here were similar to those described
in earlier series with ganciclovir and foscarnet.'7-5' 828'-100 The criteria used
for the definition of toxicity in this study (for ganciclovir, absolute neutro-
phil count < 500 cells/,uL; for foscarnet, serum creatinine > 2.9 mg/dL) are
those levels that necessitate interruption of therapy. While these toxicities
are generally reversible, prolonged interruptions of therapy can lead to re-
lapse, and in the case of foscarnet, patients usually change therapy to
ganciclovir because the time to reverse foscarnet's renal toxicity is too long
to withhold treatment. Ganciclovir-induced granulocytopenia can now be
treated with filgrastim (G-CSF; Neupogen) or sargramostim (GM-CSF;
Prokine, Leukine).

A more serious and more problematic complication of current therapy
is related to the CVC. Such complications were most often bacteremia or
sepsis. A smaller number were catheter-site infections, and only 8% were
thrombotic complications. The mean number of CVC-related complica-
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tions was one complication per patient. However, it appears that the longer
the patient has a CVC, the greater the likelihood of a CVC-related compli-
cation. Since treatment of CVC-related infections requires use of intrave-
nous antibiotics, often hospitalization, and sometimes replacement of the
catheter, the problems associated with CVC-related infections represent a
substantial cost. Treatments forCMV retinitis that can avoid the CVC, such
as the ganciclovir intraocular device,'05l0"f might improve not only the qual-
ity of life but also the medical situation for patients with CMV retinitis. The
only risk factor detected for the development of a CVC-related infection,
besides duration of the catheter, was an episode of neutropenia.

Other ocular infections in patients with AIDS were substantially less
common than was CMV retinitis. Herpes zoster ophthalmicus occurred at
all stages of HIV infection. While the proportion of patients with herpes
zoster ophthalmicus was similar among patients with AIDS, ARC, and
asymptomatic HIV infection, caution must be used in interpreting these
data. The percentage of the patients with AIDS seen at our hospital who
were referred to the AIDS Ophthalmology Clinic was much greater than
the percentage of patients with earlier stages of HIV infection who were
referred. Hence, it is quite possible that herpes zoster ophthalmicus is in-
deed more common among patients with AIDS than among those with ear-
lier stages of HIV infection, but that we did not detect this difference be-
cause of referral bias. Other series'24'126 have also reported the occurrence
of herpes zoster ophthalmicus in patients at various stages ofHIV infection.
Kestelyn and associates,',6 reported ocular involvement in 89% of patients
with herpes zoster ophthalmicus in Rwanda. Apparently, this group was not
treated with acyclovir. Acyclovir has been shown to markedly decrease the
rate of ocular complications in patients with herpes zoster ophthalmicus.127
In our series, acyclovir was used routinely for the treatment ofherpes zoster
ophthalmicus, but 49% of these patients developed at least one ocular com-
plication. The proportions of patients with keratitis (26%), uveitis (23%),
and scleritis (6%) in our series were similar to those reported by Cobo and
colleagues,'27 for keratitis (25%), uveitis (19%), and scleritis (3%) in immu-
nologically normal patients treated with oral acyclovir. Hence, patients with
HIV infection may not be prone to any greater incidence of ocular compli-
cations from herpes zoster ophthalmicus. It is possible that the severity of
ocular complications may be greater in HIV-infected patients, but our data
set cannot address this issue.

Presumed varicella zoster virus retinitis was seen either as the ARN syn-
drome or the progressive outer retinal necrosis syndrome. The ARN syn-
drome was seen at any level of HIV infection, while progressive outer reti-
nal necrosis was seen only in those patients with clinical AIDS or CD4+ T
cell lymphopenia. In the three patients with the progressive outer retinal
necrosis syndrome for whom CD4+ T cell counts were available, all had
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CD4+ T cells < 50 cells/,L. This result is consistent with the idea that the
progressive outer retinal necrosis variant is a relatively late HIV-stage mani-
festation and a far more aggressive form ofVZV retinitis. The two patients
in this series with the progressive outer retinal necrosis syndrome treated
with intravenous acyclovir had no response to the drug, including one pa-
tient in whom acyclovir was started within 24 hours of the documented on-
set of retinitis. The two patients with the progressive outer retinal necrosis
syndrome treated with combination intravenous foscamet and intravenous
acyclovir had arrest of the retinitis, but the long-term visual results were
compromised by the development of retinal detachments and/or optic atro-
phy. XVe now treat patients with the progressive outer retinal necrosis syn-
drome with intravenous acyclovir at a dosage of 1,500 mg/M2 per day (in
divided doses, every 8 hours) and intravenous foscarnet at a dosage of 90
mg/kg every 12 hours for 2 weeks, followed by lifetime maintenance therapy
with oral acyclovir at a dosage of 800 mg 5 times per day and intravenous
foscarnet at 120 mg/kg per day.

Ocular toxoplasmosis was the second most common intraocular infec-
tion diagnosed in patients with AIDS. Occasionally, it was initially misdiag-
nosed as CMV retinitis. The progressive nature of the infection despite
therapy for CMV led to the correct diagnosis, and there was a subsequent
response to appropriate treatment with anti-Toxoplasma medications. In-
fection of the CNS with toxoplasmosis is estimated to occur in 3% to 10% of
patients with AIDS in the United States.''12l9 Toxoplasmic cerebritis re-
sponds to treatment with conventional regimens, such as pyrimethamine
and sulfadiazine or pyrimethamine and clindamycin. 121-13() In our series, toxo-
plasmic retinitis was associated with toxoplasmic cerebritis. Fifty-five per-
cent of the HIV-infected patients with ocular toxoplasmosis also had toxo-
plasmic cerebritis. Hence, in an HIV-infected patient presenting with ocu-
lar toxoplasmosis, evaluation for CNS toxoplasmosis would seem to be ap-
propriate. However, since only 12% ofthose patients with CNS toxoplasmosis
had ocular involvement, the routine evaluation of patients without ocular
symptoms may be less rewarding.

The response of ocular toxoplasmosis to anti-Toxoplasmna therapy was
good, regardless ofwhich antibiotic combination was used (pyrimethamine
and sulfadiazine; pyrimethamine and clindamycin; clindamycin alone; or
pyrimethamine, sulfadiazine, and clindamycin). All of the patients for whom
follow-up data were available responded to treatment with anti-Toxoplasmna
medications, indicating the efficacy of these antibiotics in control of the
ocular infection. Systemic corticosteroids were not used because of the
concerns of increasing immunosuppression. Given the good responses ob-
served, it would appear that systemic corticosteroids are not necessary for
the treatment of ocular toxoplasmosis in HIV-infected individuals. How-
ever, long-term suppressive antibiotic therapy may be necessary. 3" 3t It has
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been reported that low-dose TMP-SMZ prophylaxis for P carinii pneumo-
nia is effective in preventing the development of toxoplasmic cerebritis.'3'
Indeed, only one of our nine patients with toxoplasmic retinitis was receiv-
ing TMP-SMZ prophylaxis for P carinii pneumonia, suggesting that TMP-
SMZ may be prophylactic against ocular toxoplasmosis as well. With the
increasing use of TMP-SMZ as prophylaxis for P carinii pneumonia, the
incidence of toxoplasmic retinitis in patients with AIDS may decrease over
time.

P carinii pneumonia was originally the most frequent opportunistic in-
fection in patients with AIDS. Its occurrence was predictable and was asso-
ciated with a CD4+ T cell count < 200 cells/4L.'32 Because of the morbidity
and mortality associated with P carinii pneumonia, primary prophylaxis for
its prevention and secondary prophylaxis to prevent its recurrence have be-
come established forms of therapy in patients with AIDS. Initially,
aerosolized pentamidine was used because of its relatively low rate of sys-
temic complications and its effectiveness in preventing the initial occurrence
and the recurrence of this infection.'1'3-1` Subsequently, it became evident
that aerosolized pentamidine was associated with extrapulmonary
pneumocystosis.'l Aerosolized pentamidine permitted the extrapulmonary
proliferation of organisms while inhibiting pulmonary disease. Subsequent
randomized, controlled clinical trials have demonstrated the superiority of
TMP-SMZ over aerosolized pentamidine as both the primary and second-
ary prophylaxis for P carinii pneumonia.' 3738

Pneumocystis choroidopathy is a form ofextrapulmonary pneumocystosis,
first described by Rao and associates.32 It has been associated with the use
of aerosolized pentamidine as P carinii pneumonia prophylaxis.'342 Three
of our five patients with Pneumocystis choroidopathy received aerosolized
pentamidine as P carinii pneumonia prophylaxis, while a fourth was receiv-
ing no such prophylaxis. The fifth patient was receiving dapsone, which is
less effective than TMP-SMZ. With the demonstration that TMP-SMZ
therapy is superior to aerosolized pentamidine as prophylaxis for P carinii
pneumonia,'37'138 it is possible that the incidence ofP carinii choroidopathy
will decline in the future.

Fungal retinitis was uncommon among patients with AIDS. Indeed,
there was only one case of Candida retinitis (.1%), and that patient was
using intravenous drugs. Since Candida retinitis can be seen in non-HIV-
infected patients using intravenous drugs,'39 it is more likely that this single
case of Candida retinitis was related to the patient's intravenous drug use
rather than to HIV infection. The low frequency of Candida retinitis and
invasive candidal disease in patients with HIV infection is surprising given
the common occurrence of thrush and candidal esophagitis in this patient
population. It is possible that while cellular immunity is necessary for the
control of mucocutaneous candidal infections, the relatively intact mucous
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membrane barrier and/or presence of granulocytes in patients with AIDS
may prevent dissemination ofthe disease. Conversely, in patients receiving
chemotherapy for malignant tumors, or undergoing bone marrow transplant,
candidal endophthalmitis is more likely to occur.'140-42 Estimates of the fre-
quency of candidal endophthalmitis and/or retinitis in patients undergoing
bone marrow transplant are 2% to 4%,141,142 a 20-fold higher frequency. Pa-
tients undergoing bone marrow transplant have aplasia, an indwelling CVC,
and frequent antibiotic usage, which are all risk factors for disseminated
candidal infections.1'40 Two cases ofpresumed cryptococcal choroiditis were
detected in patients with cryptococcal meningitis.

The most frequently encountered bacterial infection in HIV-infected
patients was ocular syphilis, affecting approximately 1% of the 1,163 HIV-
infected patients. This infection was more common in patients with earlier
stages of HIV infection (3%) than among patients with AIDS (.4%). This
result may represent a decline in the degree of sexual activity among pa-
tients with later stages ofHIV infection when compared with asymptomatic
HIV infection. Ocular syphilis in patients with HIV infection was most of-
ten manifested by uveitis, less often by optic nerve disease. Other series
have also reported optic neuritis, retinitis, and/or scleritis as ocular compli-
cations of syphilis.'43147 Syphilitic uveitis in patients with HIV infection is
often associated with neurosyphilis.'46 Intravenous treatment regimens for
neurosyphilis appear to be effective in the control of this syphilitic uveitis,
but intramuscular penicillin G benzathine is associated with frequent re-
lapses. 147

A marked increase in active tuberculosis has been detected among HIV-
infected patients.'48-"56 PPD-positive HIV-infected patients are more likely
to develop active tuberculosis than are PPD-positive HIV-negative pa-
tients.'49"151' In addition, HIV infection has been associated with outbreaks
of multiple-drug-resistant tuberculosis. l.51-1M54 Multiple-drug-resistant tuber-
culosis in patients with HIV infection is associated with widely disseminated
disease, poor treatment response, and a high mortality rate.'55 Tuberculous
choroidopathy has been reported previously,'57"58 but these have been iso-
lated case reports. HIV-infected patients with tuberculosis are at increased
risk for tuberculous meningitis,'56 suggesting that dissemination to the eye
may similarly be increased in these patients. Only one case of tuberculous
choroidopathy was detected in our series. However, since only 20 cases of
tuberculosis were present in the entire group of patients with AIDS, the
low frequency of tuberculous choroiditis in the overall series is not surpris-
ing. Given the increasing incidence of tuberculosis in the HIV-infected
population, it is likely that additional cases oftuberculous choroiditis will be
seen over time.

Other reported intraocular infections have included endogenous bacte-
rial retinitis,'59 bilateral chorioretinitis due to Histoplasma capsulatum,'6°
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corneal ulcers,"61-':'and microsporidial keratoconjunctivitis.'164"l6f5 No cases
of bacterial retinitis, histoplasmic chorioretinitis, or microsporidial
keratoconjunctivitis were encountered in this series, suggesting that these
ocular complications are relatively rare. Similarly, while HIV-associated
uveitis responsive to zidovudine'66 has been previously reported, no case of
HIV-uveitis was seen in our series. Bacterial corneal ulcers were seen.
However, in contrast to the reports by Parrish and associates'62 and
Aristimuno and colleagues,'63 where the corneal ulcers were spontaneous,
in all of the cases in our series there was a mechanical factor contributing to
the development of the infectious keratitis.

The only ocular tumor detected in this patient population was involve-
ment of the conjunctiva and/or lids by Kaposi's sarcoma. Cutaneous lid
involvement was somewhat more common than conjunctival involvement.
These tumors were generally slow-growing and often did not require any
form of therapy. Intraocular invasion never occurred among patients with
conjunctival disease. The indications for therapeutic intervention included
cosmesis and decreased vision due to Kaposi's sarcoma in the lids resulting
in edema and obstruction of the visual axis. Either surgical excision or ra-
diation therapy appeared to be effective, results that have been reported in
other series of ocular Kaposi's sarcoma in patients with AIDS.38-41

Scattered case reports have appeared of orbital lymphoma and of in-
traocular lymphoma in patients with AIDS. 1542,43'167-169 High-grade lymphoma
in a patients with HIV infection is an AIDS-defining indicator disease.5' 52
No patients in our clinical series of 781 patients with AIDS developed ei-
ther orbital or intraocular lymphoma, underscoring the rareness of these
events.

A wide variety of neuro-ophthalmic lesions have been described in pa-
tients with AIDS.'5,44-50,159'70 Most often these represent the complications
of opportunistic infections, such as toxoplasmic cerebritis or cryptococcal
meningitis.'5,4449'M 159 lI0 Subtle abnormalities of ocular motility have been
described in patients with AIDS and have been attributed to HIV infec-
tion45-47 Clinically evident neuro-phthalmic lesions developed in 6% of
the patients with AIDS in our series. The most common cause of neuro-
ophthalmic lesions was cryptococcal meningitis.

In the United States, cryptococcal meningitis develops in 2% to 9% of
patients with AIDS.I-713 Initial treatment is generally with intravenous
amphotericin B, followed by long-term suppressive therapy with
fluconazole.174"75 Long-term maintenance therapy (secondary prophylaxis)
is necessary owing to the frequent occurrence of relapse without chronic
suppression.'-5 Milder cases of meningitis may sometimes be treated ini-
tially with fluconazole. 74 Ocular complications have been reported to de-
velop in up to 76% of patients with cryptococcal meningitis.15"176'180 In our
series, 25% of the patients with cryptococcal meningitis developed some
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neuro-ophthalmic complication. The most frequent problem was
papilledema, closely followed by optic atrophy and/or optic neuropathy. The
optic neuropathy was diagnosed when there was a progressive decline in
visual acuity and clinical evidence ofoptic nerve dysfunction despite therapy
for cryptococcal meningitis. Two possible mechanisms for the optic
neuropathy have been proposed: a direct invasion ofthe optic nerve by cryp-
tococcal organisms and an adhesive arachnoiditis.lT-hl80 It has been suggested
that intravenous amphotericin therapy may produce a toxic optic neuropathy
in some patients with cryptococcal meningitis. i76 However, the tendency to
use amphotericin in patients with more severe meningitis and fluconazole
in those with less severe meningitis may give the impression that
amphotericin is associated with a worse visual outcome when the true prob-
lem is the underlying severity of the disease. While amphotericin toxicity
cannot be ruled out in all cases, histologic studies of patients with visual loss
have shown invasion of the optic nerve by cryptococcal organisms.77"80

CONCLUSION

Ocular problems are common among patients with HIV infection, particu-
larly those with AIDS. While noninfectious HIV retinopathy is the most
frequently encountered problem, the major threat to vision in patients with
AIDS in the United States is CMV retinitis. Currently available therapy is
effective in initially controlling the retinitis, but relapses represent a long-
term problem. Furthermore, the declining effectiveness of treatment over
time results in some degree of visual loss. While 75% of the patients in our
study had a final visual acuity of20/40 or better in at least one eye, improved
control of the disease represents a goal for future investigations. Retinal
detachments continue to be a significant problem, with an estimated 1-year
cumulative probability of approximately 50% to 60%. Whether better con-
trol of the retinitis or a prophylactic strategy would decrease this rate re-
mains to be determined in future clinical trials. Other ocular problems are
less common but continue to represent therapeutic challenges. Ocular
toxoplasmosis, syphilitic uveitis, and Pneumocystis choroidopathy all respond
to standard therapy for the disease. Varicella zoster virus retinitis responds
to acyclovir with earlier stages of HIV infection, but in later stages of HIV
infection, the progressive outer retinal necrosis syndrome variant responds
poorly. Combination therapy with intravenous foscarnet and acyclovir may
be of benefit in controlling the infection. Neuro-ophthalmic lesions are a
frequent complication of cryptococcal meningitis.
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