(CVAInfectionlingialignancy,

Gatoet Ismanoe
Division of Tropical & Infectious Diseases
Department Of Internal Medicine Brawijaya University
Saiful Anwar Teaching Hospital
Malang

Human Cytomegalovirus
Virion Structure

envelope

.__glycoproteins/
[—— tegument
| capsid

DNA cor

!




CMV comes from the Greek language: cyto-, "cell", and -megalo-, "large” = is
the largest known virus to infect human beings.

Group: double-stranded DNA virus = Family: Herpesviridae = Subfamily:
Betaherpesvirinae - Genus: Cytomegalovirus = Species: Human
Herpesvirus 5 (HHV-5).

Alphaherpesvirinae (including, HSV | and 2 and varicella),

Gammaherpesvirinae (including Epstein-Barr virus).

All herpesviruses share a characteristic ability to remain latent within the
body over long periods.

ricdemielezy of MY [racton
P Y

as been exposed to V,
% in high-risk groups (eg, male

chilo hes. i delope :uties, ut5 of
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AW [nfeiien versus Discase

o Infection:

AW [nfeedfien versus Disease

o Disease: requires clinical signs and symptoms,
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o CMV is large complex virus that has 20 times
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T-cell
depletion

Lymphopenia

Perhegenesis ef @MY [nifedion

. Massive cell
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Important features in pathogenesis

Ability to to
evade and || Ability to
interfere persist
with host || indefinitely
defense in the host
mechanisms

Ability to
infect wide
range of
cells and
tissues

Ability of
the virus to
destroy
host cells
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Impaired organ function results from combination
of lytic infection of cells and vascular compromise

Dissemination is due to infection of WBC and
vascular endothelial cells

A small proportion of circulating monocytes in
seropositive persons harbor latent CMV




Fregressien eff Infeedien @MY

lost healthy people who are infected by after birth have no symptoms

After infection, the virus remains latent in the body for the rest of the person's life

Cells that were infected with CMV could create renin that contribute to high blood pressure

CMV infection of blood vessel endothelial cells (EC) in humans is a major cause of atherosclerosis
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The primary infection
presents as mononucleosis-like syndrome which soon resolves

* Fever |
* Lethargy + Granulomatous hepatitis
* Myalgia * Guillain-Barre Syndrome
* Headache * Meningoencephalitis
* Mild hepatitis * Myocarditis

* Pneumonia

* Hemolytic anemia

* Thrombocytobenia

Most of them asymptomatic for life

Cancer Therapeutics
Cytomegalovirus (CMV) infection has devastating
effects on cancer patient survival.
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CMV seropositivity
remains associated with a
poorer outcome, mainly in

highly immunosuppressed
patients.
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Primary CMV infection in patients with weakened
immune systems can lead to serious disease

A more common problem is reactivation of the latent
virus

Severe, prolonged mononucleosis-like syndromes,
leukopenia, pneumonitis, cholecystitis, fulminant liver
failure, cytomegalovirus retinitis, colitis, death

Complications: bacterial, fungal & parasitic
superinfections, increased risk of graft rejection
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Direct Indirect

 Gastrointestinal disease * CMV also exhibits an

+ CMV pneumonia immunosuppressive
effect, which can lead to
an increased susceptibility

* Retinitis

* Encephalitis . . .
P to invasive bacterial and

fungal disease
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o CMV  disease  manifestations include
pneumonia, enteritis, encephalitis, retinitis,

CMY nfeetions in Acuee Laukemi
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a An early prospective surveillance study from the
University of Maryland Cancer Center reported

CMY [nfcifiens in Fatfients whe
ReceivelAlemetiiziimab

o Nguyen et al reported CMV viremia in 5/34 (15%)
patients who receive Alemtuzumab. Viremia developed




Diegnests ef CMY Infieiton & Discass

The most frequently used tests for
the diagnosis of CMYV infection:

mRNA (not
DNA (highly quantitative but
sensitive and appears to work
provide viral load well in preemptive
measurements) treatment
strategies)

Detection of
antigen (the pp65
antigenemia assay)

Virell [Legx]

o Definition: number of CMV particles as

Dirgnesis off CMY Inffeedion & Diseass

gastrointestinal disease and

Rapid fluorescent DNA Cytolo
cultures antibody hybridization ytology
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There are presently no data on what level of CMV DNA in
bronchoalveolar lavage (BAL) fluid or tissue correlates best with CMV
disease

Due to its high sensitivity, the negative predictive value of PCR is high, so
it can be used to rule out disease

But, PCR is not accepted as definitive proof of CMV pneumonia or
gastrointestinal disease by current internationally accepted diagnostic
criteria
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Prophylaxis of infection or early preemptive
intervention remains the foundation of effective
CMV infection management for seropositive
patients

Both of these approaches have significantly
lowered the risk of early mortality from CMV
disease, but CMV disease continues to impact
patient survival

Two possible reasons for this lack of overall
success is the occurrence of late cytomegalovirus
infection and disease, and inadequate CMV
prophylaxis for patients with latent CMV infection

(EMVAIntectionstingllimoen/Malighancy,
Ratients}
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Tireeament off CMY Dissase

MV disease should be treated with antiviral agents such as
anciclovir or foscarnet

Induction doses for at least 2 weeks (preferably 3 weeks, if
tolerated

Followed by maintenance dosing for another 3-4 weeks

Tr should be il until
and negativation of the viral load

courses may be

Tireeament eff CMY Dissase

Antiviral treatment for CMV infection
should continue until

Confirmation of negative test results
for CMV pp65 antigenemia is
received

Or the patient recovers from severe
lymphocytopenia

AnHSEemeZalovirus Agants

o Ganciclovir
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o Valganciclovir
o Monovalyl ester prodrug of gancyclovir

Antiz@ytomesgaloviilisTAgents)

o Foscarnet
o An inorganic pyrophosphate
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gensiEovr, poweer for infecion, 500 mg in vial
Adults; 5 melkg v twies & day for 14-21 days
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Treeiment (Malrenanss)

erneislvir, cepsules, 250 mg
Adulis: 1 g erelly thres times a cey
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40

ALTTERNATIVE TREATMENT
Yelgenciclovir ©00mg)
S gYKGRVEEKIY]

A Casa Report

Glioma patients are often treated with corticosteroids for prolonged periods to
reduce intracranial swelling

Temozolomide (TMZ) is the standard therapeutic agent used to treat patients
with malignant glioma

Treatment with TMZ in combination with steroids is believed to cause
immunosuppression and subsequent CMV reactivation due to lymphocytopenia

Cause CMV pneumoni: itis, and transverse myelitis.
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A Casa Repere

A glioblastoma patient who developed severe
lymphocytopenia, continuous fever and
hepatitis following surgery and radiotherapy

with concomitant TMZ and steroid treatment.

er recovering from reactivation, the

. patient continued maintenance therapy with
|

TMZ for eight cycles under careful monitoring

43

A Cass Repere

Physicians should be aware of the
possibility for CMV reactivation
when the ALC or CD4+ T-

lymphocyte count of a patient
treated with concurrent TMZ and
steroids decreases to
approximately 500 lymphocytes/uL

Biiophylaxis

Cost concerns

Inconvenience

development of
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Biophylaxis

Ganciclovir

Prolonged neutropenia is the most important adverse
outcome of ganciclovir prophylaxis

No randomized clinical trials on valganciclovir prophylaxis

Foscarnet prophylaxis, which is associated with dose-
dependent renal toxicity and electrolyte abnormalities, has
not been studied in a randomized fashion

NCEN Clinfiel] Practies Cueelines fn

Consider all patients receiving
alemtuzumab to be at high risk for CMV
disease

#Intravenous ganciclovir or foscarnet or

oral valganciclovir prophylaxis is

recommended for 2 months after
alemtuzumab administration

Until the CD4 count is 100 cells/mcL or
greater

Preventien of EMY [nfesdiens in
TumerMaliznaney

I. Simple hand washing with soap and water is

effective in removing the virus from the hands.
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The spectrum of viral |nfecuons for patients with
panding and diagnosis has

|ncreased because of new molecular diagnostic

techniques

Well-designed prospective studies are needed to better
clarify the spectrum of viral infection, risk factors for
disease, and define effective prevention and treatment

strategies

Clinical management guidelines for patients receiving
conventional T-cell-depleting therapy with agents like
alemtuzumab will need to be developed if the maximum
benefit from these agents is to be achieved
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