American Journal of Virology 2 (1): 25-35, 2013
ISSN: 1949-0097
©2013 Science Publication

doi:10.3844/ajvsp.2013.25.35 Published Online 203 (http://www.thescipub.com/ajv.toc)

HERPETIC VIRAL RETINITIS

Hidetaka Noma

Department of Ophthalmology, Yachiyo Medical Cenfekyo Women’s Medical University, Chiba, Japan

Received 2012-05-30, Revised 2012-07-09; Accepte@-DF122

ABSTRACT

Human Herpes Virus (HHV) is a DNA virus and is tmest important viral pathogen causing intraocular
inflammation. HHV is classified into types 1-8. Anwp these types, HHV-1, HHV-2, HHV-3 Varicella
Zoster Virus (VZV) and HHV-5 Cytomegalovirus (CM\gre known to cause herpetic viral retinitis,
including acute retinal necrosis and CMV retinitiderpes viral retinitis can be diagnosed from
characteristic ocular findings and viral identifica by PCR of the aqueous humor. Recently, thetegsy
become more effective than in the past. Herpe$ natmitis gradually progresses if appropriateatreent is

not provided with regard to the patient's immunatiss. Further advances in diagnostic methods and

treatment are required in the future.

Keywords. Human Herpes Virus (HHV), Varicella Zoster Virus4V), Acute Retinal Necrosis, Polymerase
Chain Reaction (PCR), CMV Retinitis, Pathogen Gayisitraocular Inflammation

1. INTRODUCTION

Human Herpes Virus (HHV) is a DNA virus and
the most important viral pathogen causing intraacul
inflammation. It is classified into types 1-8, angon
which HHV-1, HHV-2, HHV-3 (Varicella Zoster
Virus: VZV) and HHV-5 Cytomegalovirus (CMV) are
known causes of herpetic viral retinitis. The typds
retinitis caused by these viruses include acutmakt
necrosis, CMV retinitis and progressive outer raitin
necrosis. This purpose of this article is to review
Acute Retinal Necrosis (ARN) and CMV retinitis,
which we encounter relatively often in the cliniche
differentiating features of these two types of miis
are outlined inTable 1.

ARN syndrome is infectious retinitis caused by
members of the Herpes virus family. It was first
described Urayamat al. (1971) in 6 patients with
acute panuveitis and retinal arteritis that progeesto
diffuse  necrotizing retinitis and late-onset

by Young and Bird (1978). In the 1980s, the etiglog
of the disease was shown to be infection by HSV and
VSV. Widespread adoption of the Polymerase Chain
Reaction (PCR) method from early the 1990 made it
possible to easily detect the presence of intracul
viruses, after which many cases of ARN were
diagnosed. In 1994, the Executive Committee of the
American Uveitis Society defined the disease not by
the causative agents or patient immune statuspjput
its clinical characteristics and course (Hollan894).
Thus, the diagnosis of ARN has been systematized
and treatment has improved compared with the past,
but the prognosis is still poor. This disease aot®u
for 0.9-2.6% of endogenous uveitis worldwide
(Baarsma, 2001). ARN syndrome is rare and generally
affects healthy, immunocompetent individuals of
either sex and any race. However,
immunocompromised individuals may also develop
ARN syndrome (Friberg and Jost, 1984). The

rhegmatogenous retinal detachment. Similar findingssyndrome shows a bimodal age distribution, with
were subsequently reported in other patients aed th peaks at approximately 20 and 50 years of age

term “bilateral acute retinal necrosis” was introdd
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Table 1. Differentiating features of ARN and CMV retinitis

ARN CMV retinitis
Pathogenic virus HHV-1, HHV-2, VSV CMmvV
Immune status Healthy Immunosuppressed
Laterality Bilateral 30-80% Bilateral 30-50%
Visual loss Severe Only if it involves the macula
Photopsia Mild to moderate Mild
Floaters Mild to moderate Mild
Anterior uveitis Mild to moderate Mild

Vitreous reaction
Retinal involvement
Classic appearance

Significant vitritis
Full thickness
Late Swiss-cheese

Vasculitis Common
Retinal hemorrhages Common
Retinal detachment Common
Progression Rapid

Minimum/natxitis
Full thicknesgdlvement with granular border
Pizza pie
Not common
Common in active lesions
Less common
Slow

ARN = Acute Retinal Necrosis; CMV = Cytomegalovirugd¥i = Human Herpes Virus; VZV = Varicella Zoster V&

CMV infection is a major cause of morbidity and
mortality in immunocompromised patients. Patienth w

HSV-1 sacral cord ganglia and causes disease of the
lower body after reactivation. In recent years,s thi

immunosuppression due to diseases like Acquiredseparation of both viruses has been found not tsdbe

Immune Deficiency Syndrome (AIDS) and those with

certain. Also, many questions remain about the

iatrogenic immunosuppression through treatment withmechanisms involved, including the route of infector

chemotherapy and immunomodulators are at

riskthe site of latent infection of these viruses. A&V

(Banker, 2008). CMW infection is associated with a causes chickenpox with primary infection, the virus

variety of conditions, including retinitis, pneunitis
hepatitis and encephalitis. CMV retinitis was an

remains dormant in spinal ganglia of the host. Afte
reactivation by various factors, herpes zoster lbpse

extremely rare disease before AIDS due to HumanBecause the territory of the trigeminal ganglioalinles

Immunodeficiency Virus (HIV) appeared in 1981.
However, with the explosion of AIDS patients, the
number of patients presenting with CMV retinitissha
increased remarkably. In fact, CMV retinitis is tmest
common intraocular infection in patients with AIDS,
affecting approximately 30% of them at some poimt i
the course of their disease (Hoowtral., 1996). After
1996, the incidence of CMV retinitis decreased glyar
in patients receiving Highly Active Anti-Retroviral
Treatment (HAART), but Immune Recovery Uveitis
(IRU) after HAART has become a new problem for
AIDS patients today. Therefore, CMV retinitis remsia
major sight-threatening condition in AIDS patients.

1.1. Pathogenic Viruses

Multiple members of the Herpes virus family have
been identified as the causative agents of ARN r&ynd
by viral culture, immmunocytochemical studies, meti
biopsy, intraocular antibody production and PCR
analysis (Culbertsomt al., 1982; Peposet al., 1992;
Boeret al., 1994; Abeet al., 1996; Ganatrat al., 2000;
Walters and James, 2001; Trah al., 2003a). VZV
accounts for the majority of cases, while otheusdérs

the retina, VZV can cause retinitis.

The clinical features are different between HSV-
ARN and VZV-ARN. HSV-ARN has a young age of
onset and more mild cases showing susceptibility to
antiviral drug therapy compared with VZV-ARN.
However, clinical features do not show any differeh
and it is impossible to differentiate the two dsesfrom
clinical findings. Generally, when VZV infection is
involved, the age-related decline of immunocompeden
is associated with the onset. It is known thatdékular
immune response and delayed skin reaction to VZV
decrease with aging (Itokt al., 2000). In the early
period of VZV-ARN, the varicella virus antigen-sjfec
delayed response (which reflects a type 4 allessction
to VZV) becomes negative in 60% of patients and the
outcome tends to be worse in such cases. It ishp@sksat
cell-mediated immunity for VZV is inhibited in patits
with VZV-ARN or else anterior chamber-associated
immune privilege allows VZV to be disseminated fie t
eye (Kezukat al., 2001).

CMV is a double-str anded DNA virus and is the
largest of the herpesviruses with a genome of
approximately 230 kb encoding 160 genes (Ho, 2008).

include HSV-1 and HSV-2. It has been reported thatCMV is a ubiquitous virus and sero-prevalence sysve
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have estimated that ~50% of the general populdtave
latent infection (Wentworth and Ander, 1971; Gtif
and Polis, 2008). Certain populations,
homosexual men, have a higher rate of latent iiafiect
(estimated at >90%) (Drewt al., 1981). CMV displays
strong host specificity and only infects humansraVi
replication occurs in a highly orchestrated casciude
includes immediate early, early and late phasesling
to the assembly of an icosahedral capsid surroubged
lipid bilayer envelope (Gandhi and Khanna, 2004).
After infection with CMV, hematogenous

cytomegalic inclusion disease
hepatosplenomegaly or

that presents with
microencephaly and CMV

such asretinitis is found in 20-30% of such cases. Witlquiced

infection, CMV remains dormant in various organeiaf
initial infection and latent infection is asymptotica
However, persons with a weakened immune system can
become ill, including individuals with AIDS, transpt
recipients and patients on treatment with chemaiher

or other immunosuppressive agents. CMV reactivation
can lead to infection of various organs, includig
lungs, gastrointestinal tract, adrenal gl ands,cpzas,

dissemination occurs as the virus is carried by liver, kidneys, brain and retina.

polymorphonuclear leukocytes and

dissemination to target organs.
patients with newly-diagnosed CMV retinitis have

monocytes
(Gernaet al., 2004). In immunocompromised persons,
CMV can undergo reactivation and hematogenous
The majority of irritation,

1.2. Ocular Manifestations
Early symptoms may be minimal, including
redness, photopsia, periorbital paindan

floaters. Initially, regardless of the causativerusi

evidence of systemic CMV replication, which can be anterior uveitis may present with episcleritis gsitis, or

detected by culture of the blood or urine (~80%)gr

keratic precipitates that are typically granulonugtdout

PCR amplification of blood samples to detect CMV may be stellate (Fishegt al., 1982). An increase of

DNA (~60%) (Jabset al., 1998; 2005). The blood-
retina barrier is created by the tight junctionsetinal
vascular endothelial and RPE cells, but this baride
circumvented by the virus via endocytosis, with
subsequent intracellular replication and
(Bodaghi et al., 1999). Replication of CMV in the
endothelial cells of the retinal vessels compromige
integrity of the blood-retinal barrier, facilitairaccess of
the virus to retinal glial cells and spread towtrd RPE
with subsequent necrotic destruction of all retilaglers

intraocular pressure is found in many cases. Hoster
segment manifestations develop within 1-2 daysh wit
the patient having well-demarcated, multifocal
yellowish-white peripheral infiltrates at the levefl the

latency deep retina and retinal pigment epithelium. Active

vasculitis is characterized by vascular sheathing a
perivascular intraretinal hemorrhages, which are
typically of limited extent in ARN. Obstruction dhe
central retinal artery is more common than thahefvein
and is a contributing factor to severe loss ofovisiOver

(Raoet al., 1998). Details of the immune derangementsthe next few weeks, retinal necrosis becomes centflu

in AIDS patients that lead to susceptibility to CMV
retinitis are currently under investigation and aet
completely understood. HIV-induced retinal

and progresses rapidly and circumferentially towtrel
posterior pole. Although the macula is frequently
unaffected, its involvement does not preclude the

microvasculopathy may facilitate access of CMV to diagnosis. Vitreous inflammation and debris progres

retinal glial cells (Haroongt al., 1996). CMV retinitis
results in full-thickness retinal necrosis, so fihal result

of infection is retinal destruction at the infectsies.
CMV resides at the border of the lesion and urtlesse is
immune recovery or anti-CMV therapy is administered
the virus spreads into the contiguous retina aadesions
become larger (Pepoge al., 1985). As lesions enlarge,
the visual field becomes smaller and damage tofttie
nerve or fovea leads to loss of visual acuity.

The route of infection can be classified as (1) symptoms (Fisheret al.,
infection or (2) acquired gradually progresses to retinal thinning and atypph

transplacental congenital
infection, including birth canal infection and infeon
via breast milk, water, contact with saliva or erim
childhood and sexual transmission after

significantly with increasing necrosis and sloughaf the
retina. Optic neuritis may also occur during theivac
phase and this worsens the final visual outcoméerfan
ocular segment inflammation gradually subsides over
time, although vitreous opacities progress and ivigwhe
fundus becomes more difficult.

Resolution of ARN begins approximately 3 weeks
after the initiation of treatment. In untreated ipatts,
inflammation wanes from 6-12 weeks after the omdet
1982). Retinal necrosis

which begins at the periphery and moves centrally.
Pigmentary changes produce a well-demarcated

puberty. scalloped line between the normal and involvedspaft

Congenital infection has long been known to causethe retina. The vitreous opacities that initialhcieased
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begin to resolve from a certain point and the disea
seems to be in remission. During this phase, ttreouis
fluid is still affected by inflammation, posterigitreous
detachment occurs and vitreous organization amtidra
continue to progress. Ultimately, both retinal osts
and secondary proliferative vitreoretinopathy citntte
to the development of retinal holes, which typigall
appear at the junction of the normal and affectedspof

the retina. Rhegmatogenous retinal detachment is a

common late sequela, occurring in 50-75% of eydsat
months after the onset of retinitis. This retinal

detachment is a secondary change caused by retin%

necrosis rather than ARN itself, but is a majoisozafor
the poor visual prognosis of this disorder.

Presenting symptoms depend on the location of the
retinal lesions and small peripheral lesions may be.
recent

initially asymptomatic. Nevertheless, in a
retrospective analysis of HIV-positive patientshigher
percentage of those with documented CMYV retinitig h
visual symptoms at the time of diagnosis compargd w
matched control HIV-positive patients without CMV
retinitis (88 Vs. 53%, respectively) (Wei al., 2002).

The most common presenting symptoms are decreas

visual acuity (67), floaters (49), photopsia (X8)e pain (7)
and scotomas (3%) (Hodgeal., 2004). In a recent study
of 648 AIDS patients with CMV retinitis, 17% had a
visual acuity of 20/200 or worse (blindness) at tilnge
of diagnosis (Kempest al., 2003). Therig. 1 shows the

Brush fire-a progressively exp anding yellow-white
margin surrounding an area of necrotic retina
Granular-a central atrophic area surrounded by
punctate white granular satellite lesions without
retinal hemorrhage

This classification is somewhat arbitrary as saler
forms may be observed concurrently in the samesipiati
and even in the same lesion.

CMV retinitis with full-thickness retinal necrosis
redisposes the affected eye to rhegmatogenouskreti
etachment. This has been reported in 33 of eyds an
50% of patients within the first year after diagisosf
CMV retinitis (SOCAACTG, 1997). The use of
HAART to treat AIDS has led to a 60% reductiontie t
incidence of CMV retinitis-associated retinal

detachment, (Kempert al., 2001) but detachment
remain a significant complication that can occur
bilaterally, especially in patients who fail to sho
immune reconstitution (Jale$ al., 2004). These patients
have a granular exudative border between the lemioh
er@e normal retinal, which is called granular border

1.3. Diagnosis

Diagnosis of ARN syndrome is solely based on the
clinical appearance and course. Over time and with
better underst anding of its pathophysiology, labany

mechanisms by which CMV retinitis causes loss of tests have also become available. The Americantidvei

vision in the early and late stages of infection.

The eye affected by CMV retinitis is usually white
and quiet. Slit lamp examination may reveal milgnsi
of inflammation, including fine keratic precipitatand
anterior chamber cells. Vitritis, if present at altypically
minimal. Vascular sheathing is unusual, but ifdtuars, it
can lead to the striking appearance of frosted diran
angiitis (Walkeret al., 2003). Papillitis occurs in up to 4%
of patients with CMV retinitis either through pringa
involvement of the optic nerve or through spreaxdirfithe
peripapillary retina (Mansour, 1997). The result@ylV
optic neuritis leads to rapid loss of vision if igatted, but
the visual prognosis is good if the patient is teda
promptly and aggressively (Pagthl., 1996).

Because CMV retinitis involves direct retinal
invasion by the virus, there is little evidenceaoitterior
segment inflammation or vitritis, but the choridinal
changes of CMV retinitis can be diverse. Traditipna
patterns of active lesions have been described:

e Hemorrhagic-predominant retinal
interspersed with retinal necrosis
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Society has established st andard clinical criteriathe
diagnosis of ARN (Holland, 1994). These diagnostic
criteria include: (1) one or more discrete focirefinal
necrosis in the periphery, (2) rapid disease pasjoa in

the absence of therapy, (3) circumferential proagjoesof
necrosis, (4) evidence of occlusive vasculopathty @)

a prominent vitreous or anterior chamber inflammato
reaction. However, despite these diagnostic caiteri
difficulty can still exist in assigning a definitiology to
many cases of posterior uveitis. After the discpwbat
human herpes viruses were responsible for ARN,
clinicians tried to use serum antibody titers fagmosis
(fluorescein antibody technique and complementitixd,

but this proved to be difficult due to the highyatence of
seropositivity for these viruses in all populatio@cular
reactivation of the virus is not necessarily rdfieicby an
increase of the serum antibody titer (Yoshihiko and
Hiroshi, 2008). Thus, atypical presentations remain
diagnostic challenge and delay in treatment can be

hemorrhages detrimental to vision. In such cases, laboratoststen

aqueous or vitreous specimens may be beneficial.
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Immunocompromised status

CMV reactivation

v

[ Infection of nerve cells in the inner retinal layer J

v

[ Full-thickness retinal necrosis J

\ 4

Necrotic damage to fovea or optic nerve

Early stage

Late stage

Rhegmatogenous retinal detachment

v

[ Loss of vision ]

Fig. 1. Mechanism by which CMV retinitis causes loss ofonsin the early and late stages of infection

Conventional approaches, such as viral culturepfiem The diagnosis of CMV retinitis is easy based on the
time-consuming and have a low yield due to the bmal characteristic fundus findings. The diagnosis bezom
volume of intraocular aspirates. PCR is a useful certain if we can confirm ocular and systemic CMV
diagnostic tool (Tramt al., 2003a). It is highly sensitive, infection as well as an immunodeficient state. As@of
specific and rapid and only requires a small sampleof ocular CMV infection, it is most useful to det&MV
volume. PCR analysis of aqueous humor can beDNA by PCR of aqueous humor. Because the quartity o
especially helpful and is important in patients hwit viral DNA can be assessed when we use real-time, PCR
posterior uveitis of unknown etiology. Investigatdrave  the effect of treatment can be determined (Sugita.,
reported successful detection of HHV in 100% of 2008). It has not been reported that CMV retinitizs
patients with  ARN using both aqueous and vitreousdiagnosed by direct isolation and culture becaudteire
samples, with VZV being detected more commonly is difficult due to the small viral load. Blood tesare
than HSV (Sugitat al., 2008). One problem with PCR, also not very helpful. Detection of IgG antibodylyon
however, was whether a virus could be considerdtieas shows a history of infection. Although IgG antibody
etiology even if a positive result was obtained e may become positive when a person with latent CMV
this test only determined the presence or abseingieab infection develops immunodeficiency, CMV
DNA. However, real-time PCR has become available antigenemia only reflects CMV activity systemicaky
that allows the demonstration of high viral copynioers ~ we cannot diagnose ocular lesions as CMV retifitss

in patients with ARN (Sugitat al., 2008; Asanct al., because antigenemia is positive. This is because
2004). Repeated testing with real-time PCR can alsocantigenemia will become positive if CMV infection
predict the effect of treatment and the prognosis. occurs in other organs. In contrast, we cannotcteje
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CMV retinitis if CMV antigenemia is negative becaus affected too. Widespread retinal necrosis and airop
this often occurs in patients with CMV retinitis.sA  develop rapidly. In contrast to ARN syndrome, there
other blood tests, the number of CD4-positive T little or no occlusive vasculitis and inflammatiofi the
lymphocytes in the peripheral blood is often ldsant  anterior chamber or vitreous fluid. As more pasent
50 mm* in patients with AIDS (Hooveet al., 1996). undergo diagnostic vitrectomy to establish theletjp
However, after HAART (which combines a protease of necrotizing retinopathy, it has been found thze
inhibitor with a reverse transcriptase inhibito@MV clinical features do not always allow simple
retinitis may occur even if the number of CD4-pivsit  categorization, with cases of PCR-proven CMV irifact
cellss is 50 mA? or more. In the patients without being reported for both ARN (Akpedt al., 1999) and
AIDS, there is no useful blood test for CMV retigit ~ PORN (Biswaset al., 2002). Management is difficult,
However, it could be diagnosed if they are taking often requiring long-term treatment with multiple
anticancer or immunosuppressive therapy. systemic agents and intravitreal antiviral therapy.
Although CMV is the most common cause of
necrotizing retinitis, the clinical picture and dau
Various infectious conditions (ARN, progressive |esions caused by other opportunistic infections in
outer retinal necrosis (PORN), CMV retinitis, Behce jmmunocompromised patients may be very similar
disease and sarcoidosis) can present with neaigtizi (yyapec, 2004). Necrotizing herpetic retinopathyais
retinitis, making correct diagnosis and selection 0 jinical spectrum of posterior uveitis and retisithat
appropriate treatment difficult. With most of these is subdivided into ARN and PORN. Typically, ARN

cond|t|_ons, the dlfferent!al d|agn05|s_does nqtehe_.w and PORN show rapid progression, unlike CMV
major influence on the visual prognosis, even dréhis . o L .
retinitis. Furthermore, vitritis is minimal or ab#ein

T eceaon o1 e, 5 SVET,CMV e, whil ARN.usually feaues sver
influence on the visual prognosis. When we encaunte vitritis anq anter!o_r uveitis with anterior chambmslls
panuveitis with yellowish white retinal lesions, ig ~ @nd keratic precipitates.
initially important to rapidly decide “whether & IARN In addition, we can easily differentiate Behcet
or not". Expansion of the exudates is slow in digsa disease (broom-shaped vasculitis) and sarcoidosis
other than ARN and often occurs over a period of (nodosity periphlebitis) by the characteristic feat of
several weeks. On the other hand, ARN progressewasculitis on fluorescein angiography.
more rapidly and new lesions can often be cleagbns
on the next day. Because a diagnosis may be reache
before obtaining the results of various tests, gt i The goal of medical therapy is rapid recovery and
important to observe patients on a daily basis. preventing involvement of the other eye. Firsttegsc
PORN is another necrotizing herpetic retinopathy therapy with acyclovir is selected because of its
and is a distinct clinical entity that occurs irtipats with efficacy and safety. Acyclovir is a guanine anavath
acquired immunodeficiency syndrome (Engstrenal., activity against HSV-1, HSV-2 and VZV (Teich al .,
1994; Garianoet al., 2001). ARN tends to occur in 1992). It selectively inhibits DNA polymerase and
immunocompetent or mildly immunocompromised requires a virus-specific thymidine kinase for
patients, whereas PORN is usually associated withactivation. Thus, it only targets HSV-1-, HSV-2-and
advanced AIDS. Although VZV and HSV are causative VZV-infected cells and has limited toxicity for moal
agents for both PORN and ARN syndrome, the clinical cells. Other anti-HSV agents include valacyclovir,
course and features are different (Mendelsohn andEmersoret al., 2006; Huynhet al., 2008) famcyclovir,
Jampol, 1984). Retinal arteritis completes theicdih  (Emersonet al., 2006; Aizmanet al., 2007) and
triad of ARN. In PORN, the outer retina is primgril foscarnet (Tramt al., 2003b; Kinget al., 2007; Patett al.,
affected. Initially, there are deep multifocal gas of  2010). The recommended treatment consists of
retinal whitening and necrosis that extend througtioe induction with 15 mg kg day® intravenous of
peripheral retina. Macular involvement also ofteswrs acyclovir in 3 divided doses for 7-10 days becathse
early. As in ARN syndrome, the optic nerve may be drug levels achieved after oral administration nfaey

1.4. Differential Diagnosis

%.5. Antiviral Therapy
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subtherapeutic. Oral antiviral medication
continued with either acyclovir (800 mg 5 timesayy

is then retinitis is needed if the CD4-positive T cell cous
<100 cells mri?. The Centers for Disease Control
valacyclovir (1 g 3 times a day), or famcyclovio®e  recommends that therapy can be discontinued when
mg 3 times a day). the count remains above 100-150 cells Thior >6
The success or failure of treatment has greatmonths in response to HAART (Kaplabal., 2009).
meaning from the viewpoint of quality of life and Medical treatment for CMV retinitis includes oral,
vision because CMYV retinitis causes visual losi$ i§ intravenous and intravitreal agents. Treatment is
untreated. CMV retinitis usually occurs in AIDS individualized, depending upon the location of the
patients when the CD4-positive T-cell count is belo active retinitis and the immune status of the patie
50 cells/mnt® developing at a rate of 0.20 cases per Currently available anti-CMV  agents include

person-year among patients with a count below 509anciclovir (Faulds and Heel, 1990; Dunn and Jabs,
cells mm?(Hooveret al., 1996; Perteét al., 1992). If ~ 1996; Noble and Faulds, 1998; McGavin and Goa,

left untreated, it may cause progressive destroctib ~ 2001; Lalezari et al., 2002a) and its prodrug
retinal tissue and irreversible visual loss. Thalgof ~ valganciclovir, (Lalezariet al., 2002b) foscarnet,
treatment is to preserve vision and prevent further(SOCAIDSRGCACTG, 1992; Jacobson, 1992;

progression. Treatment of CMV retinitis usually SOCAIDSRGCACTG, 1994; Ohtaet al., 2001)
consists of an induction phase and a maintenanceidofovir, (Lalezariet al., 1995; Kirschet al., 1995;
phase. During the induction phase, drugs are usuall Akler et al., 1998; TSOCAIDSRGCAIDSCTG, 2000)
given for 2-3 weeks or until a clinical response is fomivirsen, (Stone and Jaffe, 2000; AIDS, 2002a;
noted. After the induction phase comes the 2002b) implant, (Martinet al., 1997; Vrabecet al.,
maintenance phase, in which drug dosages are rdducel998; Hatton et al., 1998) oral valganciclovir
and there is careful monitoring of any signs of (Lalezari et al., 2002a). A brief summary of these
reactivation. Lifelong maintenance therapy for CMV drugs is provided ifTable 2.

Table 2. Medications for cytomegalovirus retinitis

Medication Route Induction dose Maintenance dose efgbyeffects
Ganciclovir Intravenous 5 mg Kgtwice daily 5 mg/kg/day indefinitely Neutropenamemia,
for 2-3 weeks thrombocytopenia, renal failure
Oral Not used 3-6 g dayindefinitely Same as above
Intravitreal 40Qug twice/week 40@g once/week Vitreous hemorrhage, retinal
detachment
Implant 6 mg pellet inserted Replaced every 5-8 itredus hemorrhage, retinal
surgically through a months detachment, cataract
pars plana incision endophthalmitis, CME
Valganciclovir  Oral 900 mg twice daily 900 mg/d Nieypenia, anemia,

for 3 weeks

thrombocytopenia, gastric
disturbances

Foscarnet Intravenous 90 mg kewice daily 90-120 mg/kg/d indefinitely Elevaterkatinine, decreased
for 2-3 weeks Ca, Mg, K; tetany, perioral
numbness, finger parasthesia
Intravitreal 240Qug twice/week 2400g once/week Vitreous hemorrhage, retinal
detachment
Cidofovir Intravenous 5 mg kweekly for 3-5 mg ki every other week Proteinuria, renal failure,
2 weeks Fanconis syndrome, neutropenia,
uveitis, hypotony
Intravitreal 1519/0.1 mL 15ug/0.1 mL every 6 weekly Uveitis, hypotony, IRU, eitus
hemorrhage, retinal detachment
Fomivirsen Intravitreal 33()gondays 1 and 15 33@ monthly Uveitis, vitreous hemorrhage,

retinal detachment

CME = Cystoid Macular Edema; IRU = Immune Recovery tisei
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