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Ab st r act
Cytomegalovirus  is  considered as  one among
the long list of latent infect ions  in humans  that
although normally cont rolled by the cellular
imm une response, gets  act ivated after  HI V
infect ion takes  its  role on infect ing the T4
lymphocytes. Clinical disease due to
Cytomegalovirus  has  been recognized in up to
40%  of pat ients  with advanced HI V disease. The
clinical syndromes  most commonly associated
include chor ioret init is, esophagit is, colit is,
pneumonit is, adrenalit is  and neurological
disorders. Cytomegalovirus  infect ions  are
usually diagnosed clinically and by serological
tests  for  CMV imm unoglobulin. Chemotherapy
using system ic agents, including ganciclovir ,
int ravenous foscarnet and int ravenous  cidofovir
is  effect ive. New agents, as  for  example an ant i-
sense agent against cytomegalovirus, appear
prom ising.

Key w or ds:  Cytomegalovirus  infect ion, Human
imm unodeficiency virus, CMV colit is, CMV
ret init is, AI DS.

Key Messag es:
Cytomegalovirus  is  cont racted from close
personal contact with persons  who excrete the
virus  in their  bodily f luids, hence CMV infect ion
is  one among the major  cause of secondary
infect ions  in pat ients  with AI DS.

I n t r odu ct ion
Cytomegaloviruses  (CMVs) are ubiquitous  beta
herpes  viruses  that infect animals  as  well as
humans. Pr imary infect ion with CMV is  followed
by persistence of the virus  in a latent form .

Later  dur ing life, the virus  can react ivate, thus
result ing in development of disease.[ 1]  CMV has
been found as  a major  cause of morbidity and
mortality in pat ients  with acquired imm une
deficiency syndrome (AI DS) .[ 2]
Cytomegalovirus  infect ion is  one of a long list of
latent human infect ions  that , although controlled
by the cellular  imm une response, is  act ivated
after  human imm unodeficiency virus  takes  its
role on the T4 lymphocytes.[ 3] Epidem iological
studies  sugg est t hat since 1992 near ly half of
HI V infected pat ients  eventually develop CMV as
an end-organ disease with its  most prom inent
manifestat ions  being chor ioret init is,
oesophagit is, colit is, pneumonit is  and central
nervous  system disease.[ 4] The int roduct ion of
highly act ive ant iret roviral therapy (HAART) has
dramat ically improved prognosis  for  pat ients
infected with HI V and has  had a profound impact
on the incidence of CMV disease.[ 5]  The
diagnosis  of CMV disease can be based on
clinical evaluat ion (eg, CMV ret init is) but often
requires  t is sue biopsy with histologic evidence of
viral inclusions  and inflamm at ion (eg, CMV
colit is) .[ 6]  Significant progress  has  been made
in the last few years  in detect ing CMV ant igens
or  nucleic acids  in t is sue specimen, CMV culture
of blood, ur ine or  even biopsy t is sue which may
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reflect act ive infect ion rather  than end-organ
disease. The most sensit ive molecular
amplif icat ion methods such as  polymerase chain
react ion (PCR) are also be employed in the
diagnosis  of CMV. Ganciclovir , foscarnet and
cidofovir  are the most commonly used
ant iv irot ics  and new agents  against CMV like the
ant i-sense oligonuleot ides  app ear  prom ising.

Ep id em io log y :

CMV is  the major  cause of infect ious
mononucleosis  in the general populat ion and an
important pathogen in imm unocomprom ised
hosts, including pat ients  with AI DS, neonates
and t ransplant recipients. The r isk of exposure
to CMV increases  with age and serologic
evidence of pr ior  infect ion can be detected.[ 7]
The incidence of CMV infect ion among pat ients
with advanced HI V disease is  high [ 2] and CMV
is  a major  cause of morbidity and mortality in
this  group.[ 8]  CMV infects  both vert ically and
hor izontally;  by either  routes  dur ing pr imary
infect ion, reinfect ion or  react ivat ion. CMV is
frequent ly shed in saliva, semen and
cervicovaginal secret ions  in the absence of
symptoms, allowing infected individuals  to
t ransm it t o the comm unity.[ 9]

The current incidence of CMV disease in HI V
pat ients  is  approximately 3-5 pat ients-years  in
the United States  [ 10] and between 1 and 3.5
pat ient -years  in France.[ 11] Moreover, the
incidence of relapse in pat ients  with previous
history of CMV disease has  also decreased
dramat ically.[ 12] CMV infect ion is  more
prevalent in populat ions  at r isk for  HI V infect ion,
app roximately 75%  of inject ion drug users  and
greater  than 90%  of homosexual men who are
infected with HI V have detectable levels  of I gG
ant ibodies  to CMV.[ 13] I n add it ion h igh
prevalence rates  of CMV I gM ant ibody in
longstanding CMV-seroposit ive homosexual men
sugg est t hat t his  group is  frequent ly re-exposed
to different exogenous  st rains  of CMV.[ 14]
Despite the high prevalence of CMV ant ibody in
HI V infect ion, the clinical manifestat ions  of CMV
disease do not generally present unt il the CD4
count drops  below 100 CD4 cells/ mm 3.[ 15]

Cl i n ica l m an i f est at ion s  o f  CMV in p at ien t s
w i t h  AI DS

Ch or io r et in i t i s

Chorioret init is  most comm only occ urs  in pat ients
with CD4 lymphocyte counts  below 50 cells/
mm 3 and accounts  for  80%  to 90%  of CMV
disease in pat ients  with AI DS.[ 16] Pat ients  may
present with symptoms of blurred vision, a
scotoma or  dark area cover ing part of the visual
field, light f lashes  or  f loaters. However, a
significant percentage of infected pat ients  are
often asymptomat ic despite the presence of
extensive or  v ision threatening CMV ret init is. I n
a study, fewer  than 50%  of AI DS  pat ients  with

CMV ret init is  had visual symptoms.[ 17]
Untreated, CMV ret init is  leads  to the progressive
disease that spreads  through out t he ent ire
ret ina causing total ret inal dest ruct ion and
blindness. CMV ret inopathy is  an index disease
for  AI DS;  only approximately 2%  of pat ients
with AI DS  have CMV ret inopathy as  the first and
only manifestat ion of the syndrome.[ 18]

The widespread int roduct ion of HAART  in the
developed world has  resulted in a dramat ic
decline both in incidence of opportunist ic
infect ions  and in death rates  from AI DS.[ 10] The
incidence of CMV disease has  decreased in line
with other  AI DS-defining diagnosis. The poor
prognosis  previously associated with the
development of CMV ret init is  has  improved
dramat ically following the int roduct ion of
HAART.[ 5] I n a study of eleven pat ients  at the
Royal Free Hospital who started HAART  following
CMV ret init is  showed survival t imes of up to 5
years  (median 43.5 months) .[ 19] I n
comparison, the median survival t ime following
CMV ret init is  at t he same hospital before the
int roduct ion of HAART  was 7.8 months. I n
add it ion, the r isk of disease progression is
reduced markedly by successful HAART,
although this  effect may be delayed for  up to 6
months  in some individuals.[ 20]

Gast r o in t est in a l  i n f ect ion :

Gastrointest inal involvement of CMV may
present as  either  involvement of the upp er
and/ or  lower  gastrointest inal t ract . CMV colit is
occ urs  in 5 ±  10%  of pat ients  with AI DS  and is
often diff icult t o dist inguish from other  infect ions
of the lower  gast rointest inal t ract .[ 21] Diar rhea,
abdom inal pain, fever, weight loss  and anorexia
are frequent ly present . Extensive
gast rointest inal hemorrhage and perforat ion can
also o cc ur. The radiographic manifestat ion of
CMV colit is  is  nonspecific and may m im ic the
findings  of other  inflamm atory bowel condit ions,
including ulcerat ive colit is. [ 22]

Esophagit is  in pat ients  with AI DS  is  most
commonly due to either  Candida albicans or
Herpes  simplex virus, but may also be caused by
CMV.[ 23] Pat ients  with CMV esophagit is  often
have pain on swallowing in associat ion with
large distal ulcerat ion. CMV gastr it is  may also
occ ur  and may be signified by severe,
cont inuous  epigast r ic pain. CMV hepat it is  is  seen
in one- third to one-half of pat ients  with AI DS
who have evidence of CMV infect ion in other
organs.[ 3]  Pancreat it is  in HI V- infected pat ients
is  noted to be increasing in frequency. CMV has
been found to be the most common viral agent
associated with this  condit ion.[ 24] The
presentat ion is  sim ilar  to other  forms of
pancreat it is, i.e., abdom inal pain, nausea,
vom it ing, cachexia, abdom inal tenderness  and
hypoact ive bowel sounds. However, some of
these pat ients  may have only m ild increase in
amylase and a marked increase in lipase.[ 25]
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Pn eu m on i t is

CMV causes a syndrome of intest inal pneumonia
in pat ients  with AI DS. Pat ients  often complain of
gradually worsening shortness  of breath,
dyspnea on exert ion and a dry, nonproduct ive
cough. CMV frequent ly can be isolated from the
pulmonary secret ions  or  lung t is sue obtained
dur ing bronchoscopy of pat ients  with advanced
HI V disease, but only rarely in CMV pneumonia
in AI DS  pat ients. Many pat ients  with pulmonary
disease in whom CMV has  been isolated are
infected with other  pathogens, especially
Pneumocyst is  car inii.[ 3]  Mur ray et al. studied a
large group of AI DS  pat ients  with act ive
symptomat ic pneumonit is. 17%  were found to
have CMV by culture.[ 26] Two- third of these,
however  had coexistence of Pneumocyst is  car inii
pneumonia (PCP) and only 4%  had CMV as  sole
pulmonary pathogen.[ 27]

Cen t r a l  n er v ou s  sy st em in f ect ion

CMV disease in the central nervous  system has
been found in 25%  of persons  with HI V
infect ion, which was detected dur ing
autopsy.[ 28] A dist inct neurologic syndrome
caused by CMV in pat ients  with AI DS  is  a
syndrome of myeloradiculopathy character ized
by lower  extrem ity pain and weakness,
spast icity, areflexia, ur inary retent ion and
hypoaesthesia.[ 29] Subacute encephalit is  in
conjunct ion with isolat ion of CMV from brain
t issue or  CSF has  been reported. Clinical
manifestat ions  of CMV encephalit is  in pat ients
with AI DS  are comparable to subacute
encephalit is  from other  pathogens. Personality
changes, diff iculty in concentrat ion, headaches
and somnolence are frequent ly present .[ 30]
Polyradiculoneur it is  due to CMV has  been
recent ly ident if ied as  a progressive
polyradiculoneuropathy associated with dist inct
cerebrospinal f luid abnormalit ies, including a
predom inant ly polymorphonuclear  pleocytosis
and hypoglycorrhachia.[ 29]

Diag n ost ic m et h od s  f o r  CMV d isease

Diagnost ic methods  for  CMV infect ion and CMV-
associated disease include isolat ion of the virus
by culture, histology of biopsies, serological
methods, measurement of pp65 ant igen in
leukocytes  and d etect ion of v iral DNA using
molecular  methods, part icular ly the PCR.[ 31]
Detect ion of ant igen pp65 in per ipheral blood
polymorphonuclear  leukocytes  and PCR [ 32] are
useful in predict ing development of CMV disease
up to several months  pr ior  to clinical disease.
Quant itat ive plasma CMV DNA has  high
sensit iv ity (89% ) and good specificity (75% ) for
predict ing development of CMV disease;  pp65
ant igenem ia uses  monoclonal ant ibodies  against
a lower-matr ix  phosphoprotein (pp65) of the
CMV.[ 33] The PCR test has  detected CMV DNA a
median of 46 days  before the onset of disease;
this  is  ear lier  than 34 days  median t ime for

ant igenem ia test and a median of 1 day for  CMV
blood cultures. Mult ivar iate analysis  shows that
the PCR method is  super ior  to o ther  tests  (odds
rat io:  CMV PCR 10.0, ant igenem ia test 4.4 and
CMV cultures  4.3) .[ 34] I n one study, the results
of cultur ing CMV from plasma and ur ine was
compared with that of determ ining the plasma
PCR in 99 pat ients  and it was  found that t he
plasma PCR was super ior  to culture for
ident if icat ion of AI DS  pat ients  at r isk for  CMV
disease, and that quant itat ion of plasma DNA
further  ident if ied high- r isk persons.[ 35]
Branched DNA signal amplif icat ion for  CMV viral
load is  being developed. Ear lier  results  show
that it can quant ify CMV very accurately, but
lacks  sensit iv ity in the lower  range.[ 36]

The Enzyme Linked I mm unosorbent Assay
(ELI SA) is  the most comm only available
serologic test for  measur ing ant ibody to CMV.
This  recombinant ant igen m icro t iter  ELI SA is
more sensit ive than a viral ant igen m icro t iter
ELI SA and was  able to detect t he presence of
CMV- specific I gM in response to CMV disease,
before the detect ion of v iral proteins  by the
pp65 ant igenem ia a ssay in some pat ients.[ 37]
Serum I gM to CMV infect ion can be revealed by
a var iety of different tests, but t he most widely
used is  the ELI SA.[ 38]

Diagnosis  of CMV ret init is  is  usually based on its
dist inct clinical app earance of ret inal necrosis.
This  most commonly manifests  as  a whit ish
opacificat ion of the ret ina with exudates  and
var iable amounts  of hemor rhage. The
app earance of this  lesion may vary depending
upon the localizat ion and rate of disease
progression.[ 39] The presence of posit ive blood
cultures  for  CMV is  neither  necessary nor
suff icient to make a diagnosis  of CMV ret init is.
I n a study, although all 24 pat ients  had posit ive
ur ine cultures  for  CMV at t he t ime of diagnosis
of CMV ret init is, only 15 out of 24 (63% ) had
posit ive blood cultures.[ 15] The diagnosis  of
CMV esophagit is  is  made from the
histopathological evidence of CMV with an
inflamm atory response in the appropr iate clinical
sett ing. The presence of extensive, large,
shallow mucosal ulcers  in the distal esophagus is
the classical sign of the disease.[ 40] The
radiographic manifestat ion of CMV colit is  is
nonspecific and may m im ic the findings  of other
inflamm atory bowel condit ions, including
ulcerat ive colit is.[ 22] Evaluat ion in this  group of
pat ients  should also include flexible
sigmoidoscopy or  colonoscopy with biopsy and
culture. Although CMV involvement of the liver
and biliary t ract is  often noted only at autopsy,
hepat it is  proven clinically to be secondary to
CMV is  rare in persons  with HI V infect ion.[ 16]
Diagnosis  of CMV pneumonit is  should be made
by histological ident if icat ion of mult inucleated
CMV inclusion bodies  in lung t is sues. CMV
neurological diseases  are diagnosed based on
the pathological f indings  such as  typical
inclusion bodies, or  by imm unohistochem ical or
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in situ hybr idizat ion techn iques. I t is  noteworthy
that a recent autopsy study showed that 42%  of
pat ients  with CMV ret init is  had CMV encephalit is,
with the prevalence of encephalit is  increasing to
75%  if the ret init is  was adjacent to o r  involved
the opt ic nerve. And 91%  of those with CMV
encephalit is  had CMV ret init is.[ 41] Therefore, an
ophthalmologic evaluat ion is  indicated in AI DS
pat ients  with CMV encephalit is  and may be of
diagnost ic value in AI DS  pat ients  with
neurological symptoms. PCR appears  to be more
useful than clinical and neuroradiologic findings
for  document ing CMV infect ion of the CNS  in
pat ients  with AI DS.[ 42]

Tr eat m en t  an d Pr ev en t ion

An t iv i r a l  d r u gs
I n the management of CMV disease, four
different st rategies  can be dist inguised. Besides
ant iv iral t reatment of manifested d isease, these
include prophylact ic, suppressive and pre-
empt ive t reatment which are aimed to
prevent ion of disease. I n prophylaxis, t reatment
is  started in the absence of detectable virus  or
disease, which is  aimed at prevent ion of CMV
infect ion or  react ivat ion in pat ients  at r isk of
subsequent ly developing disease.[ 1]  Current ly
available t reatment opt ions  for  CMV infect ions
include the CMV DNA polymerase- inh ibitors
ganciclovir , foscarnet and cidofovir .[ 43]
Although these ant iv iral agents  potent ly inh ibit
CMV replicat ion, they exhibit t oxicity
(nephrotoxicity, myelotoxicity, neurotoxicity,
hepatotoxicity, teratogenity) and require
int ravenous adm inist rat ion to o btain therapeut ic
drug levels, both of which lim it t heir  use for  long
term treatment .[ 1]

Ganciclovir  (Cytovene, DHPG) is  a nucleoside
analog, which inh ibits  herpes  virus  DNA
polymerase. I ts  act ion depends on
phosphorylat ion in CMV- infected cells. Most
st rains  of CMV resistant t o ganciclovir  are unable
to phosphorylate ganciclovir . The drug is
virustat ic against CMV. Thus, when treatment of
disease is  stopped, v iral spread and progression
of disease character ist ically recur.[ 44] I n
uncontrolled t rails, t reatment with ganciclovir
resulted in the improvement or  stabilizat ion of
CMV ret init is  in 80-90%  of pat ients.[ 45]
Foscarnet (Foscavir , t r isodium
phosphonoformate) is  a pyrophosphate analogue
with in vit ro act iv ity against all human herpes
viruses  as  well as  HI V.[ 46] Unlike ganciclovir ,
foscarnet does  not require int racellular
phosphorylat ion to inh ibit v iral DNA polymerase
and therefore, retains  act iv ity against most
ganciclovir-resistant strains  of CMV.[ 47]
Cidofovir  (Vist ide, HPMPC) is  a nucleot ide
analogue with a prolonged int racellular  half life
and potent act iv ity against a broad spectrum of
herpes  viruses  including CMV.[ 48] As  a
nulceot ide, cidofovir  does  not require virus-
mediated act ivat ion by phosphorylat ion and
therefore retains  act iv ity against many

ganciclovir-resistant CMV clinical isolates  that
are resistant because of mutat ions  in the kinase
that phosphorylates  ganciclovir .

A prom ising new agent for  the treatment of CMV
disease is  valganciclovir  (VGCV), a prodrug of
GCV, and adm inistered orally. I t is  as  potent as
int ravenous GCV in induct ion therapy for  newly
diagnosed ret init is. The safety and efficacy of
VGCV compared with GCV was assessed in a
t r ial of HI V pat ients  newly diagnosed with CMV
ret init is.[ 49] Maribavir  (Benzim idavir) is  an
innovat ive, orally bioavailable benzim idazole
compound for  the t reatment of CMV disease
(GlaxoSmithKline, Uxbr idge, Middlesex, U.K.) I ts
mechanism of act ion is  not fully understood;  the
fact t hat it is  not phosphorylated in cells  and
does  not inh ibit DNA polymerase indicates  a
novel mechanism of act ion. I t appears  to
interfere with DNA synthesis  by blocking a virus-
specific process  on new viral target . This
product , tested in a phase I I  t r ial for  the
t reatment of CMV ret init is  in HI V infected
pat ients, was  shown to cause a dose-dependent
decrease in viral t it res  in semen and ur ine of
HI V pat ients.[ 50]

I m m u n o t h er apy

CMV infect ions  can be controlled by the CD8+
cytotoxic lymphocytes. Clinical studies  of
t reatment with CMV-specific CD8+  cytotoxic
lymphocyte clones, der ived from seroposit ive
donors  and expanded in vit ro have been
init iated.[ 51] Humoral imm unity plays  a m inor,
though important , role in prevent ion or
modulat ing the CMV disease. The neutralizing
ant ibodies  are targeted against envelope
glycoproteins. They do not fully protect against
infect ion, but t hey seem to aid in viral clearance
and reduce dissem inat ion of the virus.[ 52]
Passive imm une prophylaxis  using either
int ravenous imm unoglobulins  or  CMV-specific
hyper imm une serum seems to reduce the
sever ity of disease, but it seems to be infer ior  to
ant iv iral t reatment strategies.[ 53]

Vacc in es

Opt imal prevent ion of CMV disease would be
vacc inat ion. However, unt il today, no effect ive
vacc ine has  been developed. Vaccinat ion with
the Towne st rain reduced the sever ity of disease
without affect ing the infect ion rate. An
alternat ive approach is  the use of subunit ,
recombinant or  DNA vacc ines. Studies
evaluat ing these st rategies  are current ly
ongoing.[ 54]

New  app r oach es  in t r eat in g CMV d isease

Several new ant iv iral agents  are cur rent ly under
clinical development , including lobucavir ,
adefovir-dipivoxil and ant isense
oligonucleot ides.[ 55] Recent ly a new category of
ant iv iral ±  an "ant isense"  molecule -  was



5

app roved for  int ravit real t reatment of refactory
CMV ret init is. The drug, known as  fom ivirsen
(Vit ravene) , is  thought t o bind to a strand of
viral DNA and prevent t he product ion of
messenger  RNA. I t was  eff icacious  in ret init is
that had failed to respond to standard parenteral
therapy. Like ganciclovir  implants, it is  rarely
used today because of the current success  of
system ic ant i-CMV medicat ions.[ 56] I SI S-2922
is  a phosphorothioate ant i-sense nucleot ide
complementary to CMV messenger  RNA-
encoding regulatory proteins. I t is  given only as
an int ravit real inject ion once a week for  2-3
doses  for  induct ion and then every 2 weeks  for
maintenance. I t has  had apparent efficacy in
pat ients  intolerant of or  unresponsive to
int ravenous ganciclovir  or  foscarnet , but can
cause uveit is  and a dose related ret inal
toxicity.[ 57] The benzim idazole riboside
compounds, 1263W94 (5,6-dichloro-
2[ isopropylam ino] -1-b -L- r ibofuranosyl-1H-
benzim idzole) and BDCRB (5,6-dichloro-2-
bromo-1-b -D-r ibofuranosyl-1H-benzim idazole)
are new class  of potent inh ibitors  for  cont rolling
CMV replicat ion. 1263W94 inh ibits  the
acc umulat ion of linear  and high molecular
weight CMV DNA and is  being tested in HI V-
posit ive pat ients.[ 58]

Lobucavir  is  a new nucleoside analog with
broad-spect rum in vit ro act iv ity against CMV and
other  herpes  viruses, as  well as  HI V and
hepat it is  B viruses. I ts  oral bioavailability is  30-
40% .[ 59] BDCRB blocks  a step necessary for
packaging unit lengths  of CMV DNA into the
nucleoside. Neither  of these drugs  depend on
the inh ibit ion of the viral DNA polymerase, which
makes them att ract ive alternat ive agents  for
drug-resistant st rains. I t is  now known that
succ essful HAART  can restore imm une response
to a var iety of pathogens, including CMV. A
study of pat ients  with asymptomat ic CMV
viraem ia a t the t ime of init iat ion of HAART
showed that all pat ients  became CMV PCR
negat ive following HAART.[ 60]

The present status  of progress  in medicine
allows  t reat ing successfully an increasing
number  of HI V pat ients  with CMV disease.
Therefore prevent ion and therapy of CMV
infect ion will deserve special att ent ion. The
development of new ant iv iral drugs  seems very
prom ising, thus  prevent ing the CMV disease,
which is  one among the major  opportunist ic
infect ions  causing death in the HI V- infected
populat ion.
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