Sorunlu Viral Enfeksiyonlar

6. Tirkiye EKMUD Bilimsel Platformu

Sitomegalovirus

) KIRIKKALE

I UNIVERSITESI

Dr. Cemal Bulut




Family Subfamily Genus Species

Chimpanzee
cytomegalovirus

Cytomegalovirus
S Rhesus monkey

cytomegalovirus

Simian cytomegalovirus

Alphaherpesvirinac

Murine cytomegalovirus
Muromegalovirus
Rat cytomegalovirus

Human herpesvirus 6

Herpesviridae g Betaherpesvinnae Roseolovirus

Human herpesvirus 7

Elephant endotheliot

> 0 )...' ’e -
Proboscivirus herpesvirus

Guinea pig
Cy lmncgurm Lrus

Gammaherpesvirinae

Pig cvtomegalovirus

Unassigned species

Tree shrew herpesvirus




human cytomegalovirus
HCMYV) virion
MD-5696

Dal XH, Yu XK, Gong M,
Jiang XH, Abenes G,
Liu HR, Shivakotl S,
Brit W, Zhu H,
Liu FY. Zhou ZH

En buytk
viruslerden bir
tanesi

230 protein kodlar

made with Chimers
contour: 8.0
JY Sgro © 2014




Prevalence (%)
>95%

=3

B er-os%
B oo
D 51% - 65%
] 3s%-s0%
(] <=
]

URL=http://journal.frontiersin.org/article/10.3389/fmict.2015.01016




 Bulas yolu:

e Yakin temas

e Cinsel temas
 Transftizyon

e Transplantasyon
« Konjenital




Patogenez ve Immiinite

Litik enfeksiyon yerine persistan kalmayi ve
latent enfeksiyonlar yapmay1 secen miikkemmel
bir parazittir

Viicutta enfekte 10kosit ve lenfositler
vasitasiyla yayilir

Immiinsiipresyon varliginda reaktive olur

Hastaligin kontroliinde hiicresel immiinite
gereklidir

Pek cok yolla hiicresel immiiniteden
kurtulabilir
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NK CELL EVASION MECHANISMS
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* UL18 — MHC class | homologue i
« UL16/UL142/miRUL112 - Prevent surface expression of -
NKG2D (an NK activating receptor) -
* UL141 — Prevents surface expression of CD155 (ligand for |
the activating receptor CD226) [
» UL83 - Binds to the NK activating receptor NKp30 to prevent i
NK cell activation -
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* UL146 — CXCL1 homologue

» US28 — Chemokine receptor
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Hamilelik ve cmv




CMV is the most common cause of birth defects in the UK yet remains unheard of
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% of GB women (18-44) who have heard of

Down's
Syndrome

X .. Listericsis /
Toxoplasmosis

" CMV

It’s more than 30 times as common
as toxoplasmosis (the cat poo

one) or listeriosis (the blue cheese
one), yet far fewer women have
heard of it than these conditions
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CMV i short or cyto-megalo-virus

More about CMV

CMY vaccines are
still in the research
and development stage

Women are not
routinely
screened for CMV
during pregnancy

................... ' Several US
9 7 states are
Only o improving CMV

of women have ' education through

heard of CMV parinerships and legislation
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Cytomegalovirus (CMV) 5,500
Fetal Alcohol Syndrome (FAS) 5,000
Down Syndrome

Spina Bifida

HIVIAIDS

Invasive Haemophilus influenza b (Hib) | 60

Congenlital Rubella Syndrome (CRS) 10

0 1000 2,000 3,000 4000 5000 6,000
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Female Population

Seropositive (Immune)
In High SES Group: 50%
In Low SES Group: 80%

Recurrent Infection in Pregnancy
1-14%

.

Congenital Infection
1-2%

Symptomatic* Asymptomatic*
1% 99%

/N Y\

Sequelae Normal  Sequelae Normal
90% 10% 3-10% 90-95%

Seronegative (Non-immune)
In High SES Group: 50%
In Low SES Group: 20%

Primary Infection in Pregnancy
1-4%

v

Congenital Infection
40%

7 hs,

Symptomatic* Asymptomatic*
10-15% 835-90%

NN

Sequelae  Normal Sequelae  Normal
90% 10% 3-10% 90-95%




Preconceptional or first antenatal serum

Available Not available
CMV IgG negative and CMV IgG positive and CMV IgG positive and Suspected fetal infection (maternal
CMV IgM negative CMV IgM positive CMV IgM negative primary CMV symptoms, US evidence of

v

.

.

fetal injury) or nonsystematic screening

Counsel on behaviors
to stay negative,
monthly IgG testing
until 20 weeks,
then at 35-37
weeks if negative

Check IgG avidity—
if low, consider
primary infection

Past infection—
risk of nonprimary
infection only

'

Antenatal serum:
CMV IgG and CMV IgM

and associated
transmission risk

|
Y

Y

Remains CMV
IgG negative

CMV IgG positive
(seroconversion) Primary

Y
Ultrasound at 20-22 weeks

Y '

infection in 15t 20 weeks

gestation: counsel on risks of
fetal infection and injury to
enable informed decision
regarding option of termination

of pregnancy - offer prenatal

diagnosis at correct time;
consider preventive CMV HIG

" |

Normal Abnormal
Manage as a Exclude other
low risk causes of fetal

pregnancy ultrasound
abnormalities

primary infection

before 16 weeks gestation
CMV IgG positive and CMV IgG positive and
CMV IgM positive CMV IgM negative
Consider primary infection | | Consider primary infection
1gG avidity test
Low avidity— High avidity—

AF CMV PCR and culture

Sheetal Manicklal et al. Clin. Microbiol. Rev. 2013;26:86-102

excludes primary infection




AF CMV PCR and culture: collected at 20-21 weeks gestation
and at least 7 weeks after maternal primary infection

Y

Y

Y Y

At birth, screen for gongenital CMV infection if:
maternal primary infection symptoms and/or
serologically defined maternal primary
infectionand/or fetal ultrasound abnormalities

)

Virus isolation or CMV DNA PCR on urine, or
saliva in first two weeks of life

|

Both positive Culture positive and PCR positive and Both negative
Fetal infection PCR negative culture negative Fetal infection
confirmed: screen can be excluded
for ultrasound and l 1
laboratory
prognostic markers Possible culture Confirmatory
contamination or molecular test
PCR inhibition; recommended
repeat both
Amniotic fluid Serial two-four Fetal blood sample
CMV DNA viral load weekly ultrasounds Platelet count, CMV IgM,
CMV gDNAemia
- Low risk of congenital CMV infection:
. hegative | provide reassurance
Low positive (<10 copies/mL) Low risk of symptomatic infection:
or below limit of quantification provide reassurance
Medium-high positive 1~ Symptomatic or asymptomatic infection:
(>10° copies/mL) counsel on risk of sequelae and offer

termination of pregnancy - if declined,
consider off-label CMV hyperimmune
globulin or valaciclovir

Positive:
Congenital CMV infection confirmed

Baseline investigations

GCV/NVGCV for selected
symptomatic newborns

Monitor the following parameters at 1 month,
3 months, 6 months and 12 months of age,
and then annually until school age

Growth, physical, neurological examination,
developmental assessment, audiometry,
fundoscopy if baseline assessment was abnormal
Repeat abnormal laboratory evaluations
based on case-by-case basis as indicated

Sheetal Manicklal et al. Clin. Microbiol. Rev. 2013;26:86-102




CMY ve Hiv

| want to cheok for
CMY becavse your CP4 count
Is below 100.
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AT e
Klinik =
e Siklikla CD4<50 h/mL
CMV ve Goz e Retinit tek tarafli olarak baslar

oSistemk hastaliga eslik edebilir

e UST GIS: ozefagial tlserler, gastrik tilserler,
CMV ve GIS duodenal tilserler

e ALT GIS: kolit

*CMYV pnomonsi nadir gortiliir

CMV ve Akciger *CMYV pnomonisi sikilikla diger patojenlerle
birlikte etkendir

eDemans

CMYV ve Sinir sistemi e Ensefalit
e Poliradikiilomyopatiler




Incidence of CMV disease, no. of cases per 1000 person-years
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Cmv ve
transplant hastalari




e Solid organ transplant hastalarinda

e Allojenik kemik iligi transplant
hastalarinda onemli morbidite ve
mortalite nedeni




e Basit viral hastalik
- Ates, halsizlik, lokopeni
o Invasif hastaliklar

- GIS
- Pnomoni




« CMV seronegatif hastalar, (CMV
seropozitif allograft alicilari)

o« CMV seropozitit SOT alicilar:
- T hiicre etkili ilaclar

e Alemtuzumab

- Anti rejeksiyon ilag¢ kullanimi




o Allograft rejeksiyonu
e Graft kayb:

o Akut/kribik GvHD
« Bakteriyel/fungal enfeksiyon,
e Mortalite




Iki strateji
1. Universal profilaksi
2. Preemptit antiviral tedavi




A. SOT high risk Scheduled cessation

Antiviral prophylaxis

‘ | Sequential monitoring of T-cell response | Assessment of T-cell response

Initiation 1 ' 2 '

=Stop at any time If protective
T-cell response

*Maintain prophylaxis if lack of
protective T-cell response

B. SOT intermediate-low risk

Allo-SCT (any type)

o Clearance of viremia
CMV viremia

V‘ Pre-emptive antiviral therapy at least 15 days ‘

1 f Sequential monitoring of T-cell response 3 f
2 ' *Maintain antiviral treatment if lack of

protective T-cell response

Assessment of I-cell response

=Stop at any time if protective
*Spare antiviral treatment I-cell response (and decrease in CMV DNA load)
if detectoble (>threshold?)

T-cell response




CMYV ve YBU hastalari




Yanik, sepsis ve septik sok hastalrinda CMV
reaktivasyonu olmaktadir

Siklig1 %0-71

- Yonteme

- Ornege

- Altta yatan hastalik
- Takip stiresi

YBU hastalarmin en az 1/3’{inde reaktivasyon
gelismekte

7-38 gun arasinda degismekte

Chilet et al. 2010




Pro-inflammatory status (SIRS)

l TNF-a/IL-18/LPS (systemic and LRT)

CMV reactivation in LRT - Viremia
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sAlveolar macrophages
*CMV-specific CD8+/CD4+T cells

Bacterial/Fungal
pneumonia

Lung injury (ALI/ARDS)

=Longer ICU stay
=Longer time on mechanical ventilation
*Increase in overall mortality




 Profilaksi gerekli mi?

e Tedavi gerekli mi?
- Akcgerlerde infiltrasyon varsa
- Hasta ytiksek riskliyse
- CMV-DNA>10.000 kopya/ml

e Patojen mi? Refakatci mi?

Forel et al. 2014, Papazian et al. 2016 ‘




CMYV ve Maligniteler




e CMYV onkoenikok bir virtis olarak kabul
edilmez

e Viral DNA’lar mRNA’lar ve/veya proteinler
bazi timorlerde saptanabilmektedir
- Glioblastoma
- Medulloblastomalar
- Prostat kanserleri
- Meme kanserleri
- Olon kanserleri
- Tikrik bezlerinin mukoepidermoid karsinomalar:

Oncotarget. 2011 Dec; 2(12): 1329-1338




e "Hit and run”

e Onkomodulator

e Tumor hurelerinde varlig:

1.
2.

CMV enfeksiyonunun gosterilmesi

Timorde neoplastik olamayan hiicre
enfeksiyonu mikrocevre icin indiikleyici
olabilir

Timor hiicrelerinin enfeksyionu
onkojenik potansiyeli artirabilir

Virus Res. 2011 May; 157(2): 193-203.




e Onkojenik transformasyon
- IE 72
- US28
- Apopitozu engelleyen genler

e TiumoOr mikrocevresinin immun
sistemden kurtulabilmesi

« Kanser hiicrelerinin gardiyan
- Norotropik

Oncotar get. 2011 Dec; 2(12): 1329-1338




Antiviral therapy?

=) CMV

/l\

Mo
“ Endothelial
Fibroblasts
Glial stem cell ‘ Tumor cell Stromal cell
Transformation? \ , =Maintaining the oncogenic =Local inflammation
‘ , phenotype =/mmunosuppression
‘ , =Scape from immunosurveillance

| 4

Adoptive transfer of CMV-specific cytotoxic CD8+ T cells?

World J Exp Med 5:1-10.




Cmyv ve inflamatuar barsak
hastaliklari




o IBH'larinin dogrudan nedeni degil

e Ama

- Kotu prognoz kriteri

- Kolektomi
- Hastanede yatis
- Mortalite

I\

>

/)

o Ulseratif kolit hastalarinda daha

sik




« CMV prevalans1 %70

o Ulseratif kolit hastalarinda daha
sik

o Agir kolitte sik
o Steoid refraktor kolit
o Akut agir kolit




TABLE 2. Diagnostics Available for CMV Testing and Relative Utility in IBD Clinical Practice

Indicative of Applicability n
Test for CMV Sample Required Gl Infection Sensiavity, %e Specificity, Ya Chinscal Practics
Seralngy TgM, T2G Blond No 10 ag - ')
Antigene i assay Blood No o0 100 82 100
PCR on biond Blood No G5—10N AN-92 -+
PCR on lissue Tissue Yes 92 97 93 99 1
POCR on stool Stanl Yes 29-83 Ri-03
H&E Tissue Yes 10 87 G2 1o I
Immenohistochermistry Lissue Yeu 7893 gz bt

Inflamm Bowel Dis 2016;22:2966-2976)
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Cmv ve immiinkompetan hastalar




e Bu hasta grubunda da olgular
giderek artiyor

e Diisundugumitizden fazla !!
e Tanida gecikme
e Tedavide gecikme




GIS (Kolit, enterit, gastrit, hepatit, pankreatit,
kolanyjit)

SSS (Menenjit, ensefalit, myelit, retinit, tiveit)

SS (Pnomoni)

Hematolojik (Hemolitik anemi, Trombositopenti,
lokopeni, DIC)

Urolojik (nefrit, prostatit)




Cmv ve tani sorunlari




e Dogru tedavi i¢in dogru tam
yaklisimi gerekli




e Seroloji

o Kalitatif PCR
« Kantitatif PCR
e pp65 antijeny,
o Kultur
 Histopatoloji




Tani

e Kullanilan yontem

e Ornek tiirii

e Alia1 ve vericinin serolojik durumu
o Immiinsupresyonun tiirii

e Transplante edilen organ




Diagnostic method

Advantages

Disadvantages

Anti-CMV immunoglobuling
CMV PCR assays

CMV antigen assays

Viral culture

Histopathology

Might be used for screening for latent CMV infection

High sensitivity and specificity and considered gold stand-
ard, quick easy to perform, gives information of viral load,
can be used for wide variety of samples

Quick and easy to perform, has comparable sensitivity and
specificity to PCR

Highly specific, can be performed on wide variety of
samples

Highly specific, confirm CMV disease and pathogenicity
and invasiveness

Low sensitivity and specificity for active infection

Better to be performed on whole blocd, qualitative
might be 5o sensitive and detect “innocent viral
shedding” quantitative might be superior

Might be inferior to PCRin case of leukopenia

Time-consuming, low sensitivity

Invasive, low sensitivity, liable to sampling error, needs
skilled pathelegist and so operator dependent




Cmv ve yeni ilaclar




Agent

Mechanism of action

Common side effects

Ganciclovir

Valgandiclovr

Foscarns

Cidofovir

Competitively inhioits the binding of deexyguanos ne triphos
phate to DNA polymerase resulting in inhiition of viral DNA
synthes's

Converted 1o ganciclovir in the bady, much higher bicavailatylity
of ganciclovir compared o oral ganciclovir

Non-compelilive inhibilor of many viral BN& zed DNA polymer-

dsgs

Suporesses CMV replication oy selective inhibition of viral DNA
SynLness

Thrombocytepenia, leukopenia, increased creat nine,
fever, vomiting, dizrrhea

Ag Qanciclovin

Flac Irclyle sbnormalities, lever, vorniting, diarhea,
anemia, ararulocylopenia, renal insulliciency, car-
diotoxicity, central nervous systerm toxicity, hepatic
Loxicily

ever, alopecia, rash, ocular, renal, and gastrointeszing
Loxicily, cough, dyspnes

Al-Omari et al. Ann. Intensive Care (2016) 6:110
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CMV ve asi




Cmv asisi

e Antikorlarin hastalig1 korumadaki
rolu

e Hangi antikor

e Hangi antikorlar

Drugs (2016) 76:1625-1645
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Attenuate veya disabled infectious single-
cycle (DISC) asilar

Recombinant gB asilar
DNA temelli asilr

RNA temelli asilar

Viral vektor asilari

Virus benzeri partikiiller
Peptit/subunit asilar
Pentamerik kompleks agilar
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HCMV Human Cytomegalovirus
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. human murine mouse




