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Summary
Cytomegalovirus (CMV) disease is a serious condition due to
reactivation of previously latent infection or newly acquired infection,
it occurs frequently in immunocompromised patients by HIV
infection. Even it is actually uncommon in the developed nations with
the widespread use of highly active antiretroviral therapy (HAART),
CMV disease continues to be among the most common opportunistic
infections in patient living with HIV (PLWH) in developing countries.
Its severity is linked to its tropism for retina and central nervous
system (CNS). It generally affects patients with major deficit in cellular
immunity. It’s also an important HIV cofactor that promotes the
virus progression and influences morbidity and mortality in PLWH
by maintaining immunity dysregulation as well as a chronic systemic
inflammation. Retinitis is the major reported CMV disease in PLWH,
followed by gastro-intestinal and CNS involvements, rarely lung can
be also affected. Diagnosis is achieved by clinical examination; the
gold standard is polymerase chain reaction (PCR) in blood and tissue
samples. Unless an earlier and effective management, prognosis of
CMV disease will be unfavorable. The standard treatment is based on
the administration of systemic antiviral drugs. Maintenance treatment
is strongly indicated in CMV retinitis to prevent relapses; whereas its
indication is discussed in the other organ involvements.
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Introduction
In developing countries, despite efforts made by public health
programs to prevent and detect the HIV infection, the diagnosis is
still late; which leads to a high rate of mortality due to opportunistic
infections (OI) [1]. Cytomegalovirus (CMV) disease is a major
debilitating OI in patients with advanced stage HIV-1 infection.
Retinitis is the most common manifestation of the disease, which can
result in total blindness if untreated [2] in spite of a well conducted antiCMV treatment, relapses were frequent and often due to drug-resistant
strains of CMV [3]. Furthermore, the CMV infection is associated to
HIV disease progression and remains a huge problem of care needing a
multidisciplinary team (infectious disease specialist, ophthalmologist,
gastroenterologist, neurologist, anatomical pathologist…), many
paraclinical exams and very expensive treatment [4,5]. Good
knowledge of the clinical features of the disease, the optimal use of
available diagnostic tests and therapeutic schemes in force, is essential
to improve the management of that redoubtable disease; however few
articles treat this disease as a whole taking into consideration all its
organic manifestations. The objective of this review is to fill this gap and
provide a kind of practical guide to good management of this disease in
its various manifestations organic.

Epidemiology
Before the era of High Active Antiretroviral Therapy (HAART), 30
to 40% of patients living with HIV (PLWH), develop a CMV disease [68]. Actually, there has been a marked decrease in the incidence of CMV
retinitis, 8 per 10000 cases versus 23 per 10000 cases in the pre HAART.
In United States the advent of HAART resulted in a decrease of 90% in
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the incidence of CMV retinitis [3]. The frequency is described to be low
in the sub-Saharan Africa (inferior to 10%). This can be explained by
the high rate of early mortality and variable population susceptibility
to develop a CMV disease [8,9]. In Morocco, Data concerning
epidemiologic profile of CMV disease are lacking; there is a huge need
of cohort studies in this field [1]. However, some small retrospective
studies showed CMV retinitis incidence rates close to 4% that remains
too low comparing to other African countries [8, 9]. In south Asia, rates
approaching 20 to 30% are noticed [10].

Pathophysiology
Causal agent
CMV or HHV-5 (type 5 of Human Herpes Virus) is a double-stranded
DNA virus. It is the largest of the human herpes viruses with a 230 kb
genome encoding 165 genes [11]. Its genome is protected by a capsid
surrounded by an envelope coated with glycopeptides. It is widely present
in general population and its prevalence is close to 50% in the countries of
Western Europe and up to 90-100% in developing countries [12,13].

Contamination and dissemination
CMV is an ubiquitous agent that can cause infection at any time
during the course of life and commonly infects individuals from diverse
geographical and socio-economic backgrounds [14]. Sexual transmission
appears to be the most common route of infection in adults, though
CMV can also be spread through oropharyngeal secretions, urine, breast
milk, and blood [11-13,15]. The virus develops several strategies to evade
the immune system and disrupt the inflammatory response to facilitate
its dissemination. This leads to the persistence of the virus in the host
throughout the life, mainly in endothelial cells, the stem cells of the bone
marrow and peripheral blood monocytes [13,16]. During reactivation
period, excretion of the virus in saliva and urine is a potential source of
contamination [13]. Endothelial cells and monocytes, macrophages play
a role in blood dissemination, whereas granulocytes favor CMV spread in
tissues [15]. This virus has a particular tropism for retinal and sensorineural
cells; the primary lesion is a vasculitis causing inflammation, thrombosis
and necrosis [17,18].

Host defense
The body’s defense system against CMV infection is based on
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HLA restricted cytotoxicity. Its proteins are degraded into peptides
presented at the surface of the cell in association with the HLA class
I. These infected cells are recognized and destroyed and specifically
by CD8 cytotoxic T lymphocytes. Thus, CMV infection occurs almost
exclusively during deficit of cellular immunity [5,13].

Interaction between CMV and HIV
Several interactions seem to exist between CMV and HIV.
HIV induces immunosuppression and facilitates all herpes viruses’
development, including CMV. On the other hand, CMV promotes HIV
pathogenicity, either by introducing into the cell its transactivation
proteins, that activate also HIV proviral DNA, or by stimulating
production of inflammatory cytokines which activate HIV DNA. Thus,
CMV acts as a cofactor for HIV, with higher viral production and a
more rapid progression to Acquired ImmunoDeficiency Syndrome
(AIDS) [18]. Furthermore; a recently published issue (emery, et al.)
suggests that the strong CMV association to inflammation and T-cell
immune response skewing played a significant role in HIV disease
progression in the early days of HIV epidemic [3]. Another African
study conducted by Slyker, et al in 2009 reports a strong correlation
between peak HIV viral load and peak CMV viral load [11].

Clinical diagnosis
Conditions
In PLWH, CMV infection characterizes the later stages of the disease.
It occurs more commonly in patient with severe immunodeficiency with
CD4 T lymphocytes count below 100/µl, patients are either not receiving
ARV therapy or experiencing a therapeutic failure [5,13,15]. Besides,
transplant recipients and patients who received an immunosuppressive
therapy or those with congenital immune deficiency are also likely to
develop the CMV diseases [5,19].

Presentation
Clinical manifestations of CMV infection in PLWH are
slightly different from those observed in other conditions of
immunosuppression. The clinical expression is progressive, often nonfebrile and the retinal involvement is the most common by 80% cases
[18,20]. The other sites involved are entire gastro-intestinal tract (10 à
15%), CNS (5 à 10%) [6] and lungs (1 à 5%) [18].
Retinal manifestations: CMV retinitis is the most frequently
encountered OI in PLWH. Early stages of the infection are asymptomatic
in 40% of cases [7]. Onset is insidious, and symptoms may include
blurred vision, floaters, visual field defects, or other non specific visual
complaints [5]. The diagnosis is based on the clinical examination
and confirmed by positive blood cultures for CMV [5,8,21]. Dilated
fundus exam with indirect ophtalmoscopy will show various types of
active chorioretinal lesions including hemorrhagic patterns with an
aspect of confluent area of full-thickness retinal necrosis with a yellowwhite granular appearance and associated retinal hemorrhages [5,8].
Ophthalmologic exam should be systematically and repeatedly carried
out in PLWH, especially those with a too low CD4 T lymphocytes
count [2,5]. In case of uncertain diagnosis, complementary Fluorescein
Angiography shows beginning central hyperfluorescence which does
not reach the edges of the lesion observed on funduscopic exam [22].
The infection has a very serious prognosis, both on the functional
level (a short term risk of blindness) and the vital level [4-6]. Without
treatment, CMV retinitis will become bilateral in 80% of cases
and eventually will result in blindness from retinal atrophy, retinal
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detachment, or optic nerve involvement [5,8,21].
Gastrointestinal manifestations: The gastrointestinal (GI) tract is
the second most common site of CMV infection. CMV involves entire
GI tract, from the mouth to the anus. However, the colon remains the
most frequently affected organ, the reason of this site predilection is not
known [19,23]. Diagnosis of GI CMV disease is based on the following
triad: clinical symptoms of GI disease, presence of characteristic
lesions at endoscopy (ulcerations and erosions), and intra-nuclear or
cytoplasmic inclusions at histological exams [4,19,23].
CMV colitis: Colitis represents 5 to 10% of all clinical
manifestations of CMV disease [23]. If frequently affects only the right
colon necessitating full colonoscopy and multiples biopsies for accurate
diagnosis. Clinical features are low grade fever, weight loss, anorexia,
malaise, and abdominal pain, or diarrhea [5]. It may be responsible
for severe complications, such as GI bleeding or perforation [24].
CMV can also induce colonic stricture presenting as acute intestinal
obstruction [19]. The endoscopic appearance is made of a colonic
inflammation with subepithelial edema and hemorrhage or of multiple
small confluent ulcers, surrounded by a healthy mucosa [25]. These
ulcers are consequences of ischemia and thrombosis caused by CMV
vasculitis [18].
CMV Esophagitis: Esophagitis represents less than 5% of CMV
disease. It’s the second most common GI manifestation after colitis.
Clinical manifestations are dysphagia, odynophagia, substernal
discomfort, nausea and vomiting [24-26]. Endoscopic features are
multiple well-demarcated linear superficial ulcers usually located at the
mid to distal position of the esophagus [18,26]. Its diagnosis requires
multiple biopsies, which would find pathognomonic cytopathic effect
of the CMV [24]. Less frequently, CMV may also be the cause of
gastritis, Ménétrier’s disease (protein-losing hypertrophic gastropathy)
and ileitis [19].
Hepatitis, CMV cholangitis: These involvements are rare and
mainly observed with disseminated CMV infection [27]. Liver damage
often results in a moderate increase in seric activity of transaminases,
sometimes associated to an increased serum bilirubin level. Liver
biopsy and anatomopathologic examination will confirm diagnosis [5].

Nervous System involvement
Neurological complications have become extremely rare [28], they
include many clinical manifestations [29]. The two main types are
encephalitis and myelitis [18].
CMV encephalitis: The prevalence of CMV encephalitis is less
than 2% in developed countries after the widespread use of HAART
[28]. It often occurs in the context of disseminated CMV infection
and manifests with impairement of cognitive functions [18,29]. In
the context of resource-limited countries this condition remains
under-diagnosed due to expensive diagnostic procedures. The study
of cerebrospinal fluid (CSF) is slightly specific; it shows neutrophilic
pleocytosis. Diagnosis is confirmed by a polymerase chain reaction
(PCR) performed in CSF [18]. Imaging exams are nonspecific, however,
ependymal involvement, which is characterized by ventriculitis aspect
and a periventricular contrast enhancement, is very suggestive.
The prognosis is extremely severe; hence a prompt diagnosis and an
appropriate condition management are highly important [29].
Myeloradiculopathy: CMV-induced myeloradiculopathy of the
terminal cone and cauda equina is also described during HIV infection.
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It can induce Guillain-Barre syndrome with urinary retention and
ascending motor weakness of both lower limbs [30]. The study of CSF
often shows a predominance of polynuclear or lymphocytes pleocytosis,
a high protein level that can reach several grams. CSF glucose is low in
about one-third of cases. Diagnosis is based on concomitant presence
to these CSF disorders, of other systemic manifestations, and confirmed
by virus-isolation tests in blood and/or CSF. The evolution of this
condition is usually severe [31].

Pneumonia
Lung involvement is an uncommon expression of CMV infection
in PLWH. Nevertheless, it remains the most common cause of viral
pneumonia during HIV infection [32]. Hypoxemic diffuse interstitiel
or alveolo-interstitial pneumonitis is the most common clinical
presentation [29]. Co-infection with other bacterial, parasitic and fungal
pathogen is common and makes CMV lung disease unclear [32,33].
Cytologic evaluation of respiratory secretions, bronchoalveolar lavage
and tissue specimens, whereas low sensitive, may show characteristic
lesions of CMV infection (Owl’s –eye cells); CMV pneumonia can be
diagnosed by isolation and identification of the pathogen through viral
culture [24,29]. Lung involvement is a sign of wide viral dissemination;
therefore it’s associated to an elevated mortality rate [29,32].

Paraclinical diagnosis
Biological diagnosis
Serology: Like other herpes viruses, CMV establishes lifelong
latency following primary infection. Thus a positive antibody test
is often not helpful to distinguish reactivation from latent infection
[14,34]. It allows affirming a prior contact with the virus and therefore a
potential risk of reactivation if lymphocytes count becomes low. If CMV
serology is negative, it should be carried out once a year as long as CD4
count is below 200 cells/µl [18]. Positive serology involves performing a
PCR CMV before starting HAART if CD4 count is less than 100 cells/µl
[35]. It has also a preventive benefit in PLWH with negative anti CMV
serology candidates for blood transfusion [20].
Polymerase chain reaction (PCR): Quantitative PCR testing
is quicker and more sensitive than the CMV pp65 antigen assay
[5,16,34,36]. PCR allow confirming the diagnosis of CMV retinitis by
isolating viral genome removed from aqueous humor, the sensitivity
of this technique is almost 100% [22]. The sensitivity and specificity
of PCR for diagnosing CMV GI disease taking histology as the gold
standard were respectively 85% and 95%. Kishore, et al. concluded that
PCR of rectal biopsy was the most sensitive method for detection of
CMV in GI involvement [19]. This method is also particularly adapted
to confirm CMV neurologic involvement for which the isolation and
identification of CMV by PCR in CSF is a principal diagnosis criterion
[5, 18].

Histopathology
The gold-standard for CMV detection is an examination of
formalin‑fixed, paraffin‑embedded tissue, and immunohistochemistry
(IHC). Histological examination is a relatively easy method but
lacks sensitivity without IHC (10–87%). Typical CMV inclusions on
routine staining have “owl’s eye” nuclear inclusions (Cowdry bodies)
and eosinophilic inclusions in the cytoplasm of enlarged cells [19].
Retinal biopsy shows necrosis involving the entire neuro-epithelium
and particularly pigmentary epithe1ium. The necrosis areas contain
enlarged cells with intranuclear inclusions. Vascular sheathing is due
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to mononuclear cells infiltrates. Perivascular fibrosis is responsible
for the vascular white cords feature [17]. Monoclonal antibodies
Immunohistochemistry increases the sensitivity of histological
examination [24].

Prognosis
Detectable CMV DNA in plasma or in whole blood is an independent
predictor of death even after adjusting HIV RNA level or CD4 T cell
count [11]. CMV disease is associated with a 60% increase in mortality
among PLWH, likely due to the systemic character of the infection,
the ability of CMV to transactivate HIV, and CMV’s own intrinsic
immunosuppressive effects [27,37]. CMV retinitis was associated with
high rates of visual impairment and blindness [38]. The average period
of progression to bilateral blindness was estimated at 21 months, even
after CMV treatment initiation [27,37]. Rates of ocular complications,
such as retinal detachment, and visual loss are substantially lower
than those observed before the modern era and remain low even 10
years after CMV retinitis diagnosis [27,37,38]. Prognosis of CMV GI
disease used to be unfavorable, the median survival reported in PLWH
after CMV infection is 4 months with CMV colitis and 8 months
after CMV esophagitis, even with ganciclovir therapy. Actually it’s
significantly improved with the utilization of HAART [23]. Other than
visceral involvements, CMV may play a major role in the persistence
of inflammatory phenomena and its contribution in atherosclerosis
and premature ageing in PLWH has been highlighted by many studies
reports [11,18].

Treatment
CMV infection requires treatment with one of five currently
available virostatic agents: ganciclovir (GCV), valganciclovir (VCV),
foscarnet, cidofovir and fomivirsen. The choice of the antiviral agent
and its route of administration is based on site and extension of CMV
infection, potential drug’s side effects, and the effectiveness of prior
treatments [18,39]. In CMV retinitis, systemic administered therapy
have an important benefit on mortality (50% reduction), second-eye
involvement (80% reduction) and in the development of visceral disease
(90% reduction) when compared with local therapy only (intravitreal
injections or implants) [38,40]. GCV, an inhibitor of CMV DNA
polymerase, may be administred by intravenous (IV), oral, or intavitreal
routes [19]. The most common side effect of GCV is neutropenia, which
arises in 20% to 40% of patients and is reversible after drug withdrawn.
The use of a sustained-release GCV implant placed directly into the
vitreous cavity of the eye reduces both ocular relapses and systemic side
effects of GCV, but it is not protective against involvement of the other
eye or systemic CMV dissemination. Adverse effects associated to the
GCV implant include decreased vision in the post-operative period and
an increased risk of retinal detachment [39]. Valganciclovir (VCV) is
a pro-drug of GCV and has good penetration into the vitreous cavity
after oral administration. A positive response equivalent to GCV has
been demonstrated. The adverse effects of both drugs are similar [39].
Foscarnet, an inhibitor of DNA polymerase and reverse transcriptase
is administered intravenously. It can cause disturbance in mineral and
electrolyte homeostasis as well as nephrotoxicity, both side effects are
reversible after early discontinuation of the drug [19]. However, it is
effective in the treatment of GCV-resistant retinitis [36]. Cidofovir
acts by inhibiting CMV DNA polymerase. It does not require virusdependent phosphorylation for activation. It requires less frequent
Intravenous administrations: once weekly for 2 weeks for induction
therapy and once every 2 weeks for maintenance therapy thereafter.
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Nephrotoxicity is the most common dose- limiting cidofovir side
effect, that may be prevented by intravenous rehydration with normal
saline and administration of probenecid with each infusion [39].
Fomivirsen, is important and selective antiviral agent for CMV retinitis
that is resistant to other antiviral agents. It acts by interfering with CMV
mRNA encoding. The mode of administration is intravitreal injection.
The various ocular toxic effects include uveitis, retinal pigment
epitheliopathy, and bull’s eye maculopathy [39].

Initial therapy
The first-line induction treatment of peripheral CMV retinitis is based
on valganciclovir at a dose of 900 mg PO q 12 hr for 21 days. Intravenous
GCV is reserved for patients with conditions that will disturb digestive
absorption. In central CMV retinitis, or extended lesions, we can use either
valganciclovir, IV GCV (5 mg/kg q12 hr) or foscarnet (90 mg/kg q12 hr)
[15,35]. GCV intravitreal injections, in association with valganciclovir (900
mg q12 hr) to avoid the occurrence of contralateral events, can also be
used. Treatment efficacy was assessed by weekly Funduscopy exam should
be weekly carried out to assess treatement efficacy and to indicate the shift
to maintenance treatment when lesions scared over [18]. In placebo controlled study, GCV resulted in greater treatment success for CMV colitis
in PLWH, improved endoscopic scores, and decreased dissemination of
CMV disease. Foscarnet induced remission in 67 % of patients who were
unresponsive to GCV [19]. Shrestha et al suggested that GI disease requires
an increased duration of therapy to decrease relapse risk. GCV 5 mg/kg
q12 hr is given for 2 to 6 weeks, depending on therapy response. Viral
load monitoring is becoming the cornerstone for tailoring drug therapy
duration [34]. In case of CNS involvement, combinated GCV and foscarnet
therapy is recommended [6,16,18]. Occurrence of a CMV viremia (PCR
CMV exceeding 1000 copies) in PLWH result in an increased risk of CMV
disease and ocular immune reconstitution syndrome (IRIS) requiring
courses of systemic antiviral drug for two to three weeks without shifting
to maintenance therapy [35,36]. The initiation of HAART in CMV disease
should be delayed for at least 2 weeks in patients with CMV retinitis or
other neurological disorder to prevent IRIS. If there is no evidence of CMV
retinitis, HAART can be initiated simultaneously [19].

Maintenance treatment
Maintenance treatment is needed in the management of all CMV
retinitis in order to prevent relapses as long as immunosuppression
persists (CD4 lymphocytes count lower than 100/µl) [18]. It is based on
valganciclovir 900 mg PO q day [6]. For other locations, the indication
of prophylaxis should be discussed case by case [35].

Primary prevention
Early institution of HAART to restore CD4 counts in patients
newly diagnosed with HIV infection and possibly preemptive GCV for
CMV seropositive PLWH with low CD4 counts will reduce the bulk
of HIV associated CMV disease. Early empiric IV GCV should be
given pending histological and serological confirmation of diagnosis in
suspected cases [34]. Vaccine trials have only been conducted in the
western word but these have resulted in limited success. An effective
CMV vaccine for prevention of congenital CMV infection is an
increasing priority for the West, but the effects of a vaccine could also
be far reaching in developing countries, particularly in PLWH [11].

about six months after starting therapy in PLWH treated for CMV retinitis
[18]. It is characterized by an increased inflammatory reaction in the
anterior chamber or in the vitreous. IRU is resulting in several structural
complications, such as the epiretinal membrane, retinal neovascularization
or cystoid macular edema, which can quickly affect vision [33,35,38]. CMV
encephalitis is also described in the literature in the form of an immune
reconstitution ventriculitis in some patients [41].

Conclusion
CMV infection is a serious OI with a high mortality rate. It requires
a systematic suspicion among immunocompromised patients for early
diagnosis and appropriate management in order to avoid delayed
treatment linked to an unfavorable mortality/morbidity scores.
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