Immiinsiipresyon ve Latent
Viral Enfeksiyonlar

DR SUHEYLA KOMUR

CUTF KLINIK MIKROBIYOLOJi VE
ENFEKSIYON HST AD



Immiinsiipresyonu olan hastada viral enfeksiyon

 Digerenfeksiyonlara gore daha ¢ok bilinmezi olan enfeksiyonlar

* Baziviral enfeksiyonlarda tani kolay olmak ile beraberbazilarinda
nerede ise 0liim oncesi imkansiz

* yeterli laboratuvar yontemlerin gelistirilmemesi,
* laboratuvar olanaklarinin yeterli olmamasi,

* bakteri ve mantar enfeksiyonlar1 ile maskelenmeleri




“ASIL TEHLIKE;

BILINMEYEN Mi,

BILINIP GORULMEYEN MIi,

GORULUP TEDAVI EDILMEYEN Mi?”




Viris enfeksiyonlarinda patogenez

Viruses
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Viral enfeksiyonlarin seyiri

Konagin yasi

Immiin sistem

Altta yatan hastaliklar
Beslenme

lla¢ kullanimu..

Viruse ait faktorler..




General patterns of infection

Acute

* Rhinovirus

e Rotavirus

¢ Influenza virus

Latent
* Herpes simplex virus
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Persistent: asymptomatic
¢ Lymphocytic choriomeningitis virus
e JCvirus

y Persistent: pathogenic

/ * Human immunodeficiency virus
* Human T-lymphotropic virus

. B * Measles virus SSPE

Death




Virus hiicreye girdikten sonra hiicredeki degisimler.

Tiimor
hiicresine
béliinme

—_—
Tumor hiicresine

doniisiim
Hiicre olamii

Virus gogalmasi ve viruslann

serbest kalmas:
>

niikleus Hiicre 6liimii yok ve
viruslar yavagca
serbest kalir

Virus bulunur, hij
olmaz ilerleyen zamand:
infeksiyona doniisir

Tumor
hiicresi

Lytic
infeksiyon

persiste

latent
infeksiyo




Viruses: Life Cycle

1) Adsorption
Virus approaches a cell.

2) Penetration

Virus attaches to the cell, injecting
nucleic acid into the cell. Capsid |eft

outside cell.

3) Latent phase

Virus multiplies its nucleic-acid using
materials from the host cell.

4) Lysis

Protein coats form around strands of -
nucleic acid. The cell releases viruses.




Virus
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Viral strategies ~=p- ACUTE INFECTION = Immune strategies
Rapid replication Entry Innate immunity
Immune evasion and subversion Primary replication Antigen presentation
Immune privilege Spread Cytokines
Tissue damage Secondary replication Clonal expansion of lymphocytes
Viral adaptation (genetic, mutation) Tissue damage Antiviral effector mechanisms
Shedding Regulatory cell interactions
DECISION
POINT
Recovery Chronic infection
Clearance of damaged cells Continuous/intermittent antigen
Elimination of virus Tissue damage
Re-establish immune system Altered immune system
Re-establish homeostasis Altered homeostasis
Immune strategies Viral strategies Immune effects
Clearance of effector cells Continuous replication Dampen responses
T cell memory Latency Chronic activation
B cell memory Niche-specific evasion genes Immunopathology
Remodeling lymphoid tissues Niche-specific regulatory genes Lymphocyte function/
Mutation dysfunction

Immunoprivilege Repertoire contraction




Viral Strateji Ve Konak¢1 Savunma Mekanizmalari

Hiicrelere zararvermeden kacis

Hiicreden hiicreye sacilim

Latent infeksiyonlar

Viral gen ekspresyonunun sinirlandirilmasi ile infeksiyondan kacis
Immun sistem hiicrelerinin ve makrofajlarin yikilmasi

MHC antigen reseptorlerinin azalmasiile kacis




Viral Strateji Ve Konak¢1 Savunma Mekanizmalari

Sitokinlerden kacis

Notralize antikorlardan kacis

Notralizan olmayan antikorlarile kagis
Immunolojik tolerans olusumu ile kacis
Immunolojik olarak ayricalikli dokularile kacis

Viral genomun konak genomuna entegre olmasi ile kacis




 Dormant Viruses

Latentlik

* “Long-term parking”

e “Dormant”
* Uzun stire inaktif
* Cesitli uyaranlarla aktivasyon

www.jimmunol.org/cgi/doi/10.4049/jimmunol.1102719




LATENT PERSISTENT VIRAL INFECTIONS
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Virts konak iliskisi

Host-Pathogen Conflict

Yirus Infectior

Vvus Wins!
Overcomes Most Defense
Most Wins !

Deffect Virgs Infection

Orow!

Latency- Yivus Cco-aprs the antiwal response!)

Reactivation




Akut enfeksiyon:
* T hiicreleri aktif rol oynar.
 Enfeksiyonun klirensinden

\_

polifonksiyonel hafiza hiicreleri antijen
yoklugunda yenilenerek varligini korur.
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Kronik viral enfeksiyonlar nasil sonuglanir?

» Stirekli cogalma

 HBV, HCV, HIV
 Latent kalma- Reaktivasyon

* Genoma invazyon

 Genelde tek, nadiren birden cok mekanizma

» HIV: siirekli cogalma+latentlik




Latent kalabilen virtisler

* Herpesviridae
* Polyomaviridae,
* Parvoviridae

» Adenoviridae




Table 1. Continved

Disease dunng Chronic Infection
Virus, Primary Nuclesic  Mejor Site of Per- Acute Infection  Within Normal Hosts  Within immunccompromised  Heferances

Acd, Estimated Percent sistence (Organ  Examples Hosusts
of Humans Infected ar Cell)
Hepatitis C virus (HCV), Hepatocytes Hepatits Corhosis, hepatocel-  Same discases Flehen'nlmmd
ANA, 170 milion,~25% fuar corcinoma Nascimbers, 2008; Lemon
et ol 2007

Human i AIDS UNAIDS, 2008; Kuntzkes
ciency virus and Walteg, 2007
HIV-2), RNA,
sk f e HHV-6
Hepatitis D vi pnof  Urdmown Taylor ot al, 2007
:::J\ST cell ) H HV_7 Io'ukurin Uriknown Matsucka and Jeang,
virus type 1 ° VZV carriers), 2007; Lairmore and
ANA, 10-20 shc pare- Franchini, 2007
°% . EBV o
iored  BKV = e i
(MLY], BNA,
HTwn, vy © JCV Urdnown itk el Jomeg,

« HSVi1-2 Franchini, 2007

R carni- Unicnown Zux, 2008

* Adenovirtis e
mrow | o HHV-8 o
unknown ° HPV
Aubeila vit nbsla  Unknown Hobman and Chantles
meanles, A Y 2007
Parvovirus B HBV % in Fed cell aplasia Bems and Pamish, 2008;
rare e HCV .;n-. Norja et al, 2008

« HIV

Uriinown Gaiffin, 2007
HDV
HTLV

Parvovirus Big

ans, thar primary nucleio acid type, and an estimate of the prevalenoe of
on and the diseases associated with nfection. Whan ncidence numbers
substitited. For many viruses, the specific sites of persistence ans incom-

nhaustive ist. CNS, central nervous system.




Productive replication during acute infection
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Kronik produktif enfeksiyon:

Replikasyon

Immiin sistem tizerinde siiregen etki
Disuik diizey doku hasari
Inflamatuvar sitokin salinimi

Sessiz inflamasyon sinyalleri

Replikasyon=genom degisimi icin

yatkinlik!

Productive replication during acute infection
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Hiucresel latentlik

LATENT VERSUS
ACTIVE HIV INFECTION

Latent HIV infection

Active HIV infection
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B cells are essential for EBV latency




Maintenance of
EBV episome

EBV Latency Proteins

B-cell proliferation Prevention of
reactivation from
latency

Up-regulation of B-cell
proteins

TS

(LMP1) EBNAD EBNASD

A I E_LJ

Cohen NEJM 2000




Maintains viral episome . ’
Regulates viral promoters g:gg::: ?yﬁ?g'%?:"ng
Anti-apoptotic y Mimics CD40 ac-

\ tivation of NFkKB
Binds to MDM2, (transmission of

thus stabilizing and growth signal),
inactivating p53 /anti-apoptotic (in-

\ duces BCL-X),

survival signaling

‘\ / . (Akt  activation),
/ Promotes cell
proliferation

Enhances EBNA-2- /
dependent trans- - Repress RBP-Jk -
cription [EBNA':S 4 6] dependent

transcription
Activates vural (LMP1) and Q’/ \

cellular (CD23, c-myc, D1, Binds to $18-2 and

HES) promoters as hetero-  Binds to and targets to targets it to the nuc-

dimer with Notch1IC, RBP- the nucleus XAP-2, |eus. This inhibits

Jk, TFIIB (H,E), TBP UK/UPRT, AhR. Binds pinding of pRb to

Promotes cell proliferation  to VDR that blocks E2F1 and pRb rep-
transactivation of VDR ressor function
targets




EBV iligkili hastaliklar

infeksiy6z mononiikleoz
Burkitt lenfoma
Nazofarenks ca

Immiin yetmezliklerde maligniteler
HL
HIV-Pr SSS lenfomasi
Lenfoproliferatif hastalik
Leiomiyosarkom
Diger B hiicre lenfomalar1
Sacli oral 16koplaki




. Herpes Simplex
Virus (HSV)

Sitomegalovirus
(CMV)

Epstein-Barr
virust (EBV)

Epstein-Barr
virusu (EBY)

Cicek virusu

Antijen sunumunun
baskilanmasi: HSV peptidi
TAP tagwyicisint engeller

Antijen sunumunun
baskilanmasi
proteczomal aktivitenin
baskilanmasi
endoplazmik
retikulumdan (ER)
sinif | MHC
molekullerinin
uzakiagtinimasi

Antijen sunumunun
baskilanmasi: proteozomal
aktivitenin baskilanmas:

IL-10 Gretimi, makrofaj
ve dentritik hilcre
etkinlegmesi
basktlanmasi

Islevsel hilcre
etkinlegmesi baskilanmas,
¢Ozindr sitokin
reseptorierinin Gretimi

\ Sitozolik protein

) B
s N

Proteozom

EBV ile enfekte
B lenfositi

= POX virus

rf'#/

Colunur
IL-1 veya IFN-
reseptorieri

Makrofa)

Antijen
sunumunun
baskilanmas

| EBV, CMV |

Makrofaj
aktivasyonun
baskilanmasi

J| hiicre

l?levsal

erin sitokin

aktivasyonunun
onlenmesi




CMV Konak iligkisi

Latent

infeksiyon WCMV nk‘ﬁvnsyonu.\

-‘

+  Hicreye
baglanir

Zarfini gikarir,
hiicreye girer

Viral

DNA replike olur
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CMV Konak iligkisi

Latent
infeksiyon

' Hicreye
baglanir

Zarfini cikarir,
hiicreye girer

-

Viral DNA replike olur




CMV Konak iliskisi

LATENT ENFEKSIYON

Konak hiicre

' -Mononiikleer hiicreler
-PMNL

' -Vaskiiler endotel

' -Fibroblast

' -néronal hicreler

' -Renal epitel hiicreler,
vb.




CMV Konak iligkisi

LATENT ENFEKSTYON ==t IMMOUN ETKI

Konak hicre

-Mononikleer hiicreler
-PMNL

-Vaskiiler endotel
-Fibroblast

-noronal hiicreler

-Renal epitel hiicreler, vb,

T hicre iligkili

T hiicre cevabi uzun sureli ve

* kuvvetli (CD4/CD8 )

* Latent enfeksiyon pategenezi?
- CMV
- peptid salimmini azaltir
- hucre yuzeyine MHC-1
sunumunu engeller
- HCMV casusu CD4+ ler ?




CMV Konak iligkisi

LATENT ENFEKSIYON

|

Konak hiicre

|
-Mononiikleer hiicreler ‘
-PMNL ,
-Vaskiiler endotel ‘
-Fibroblast ‘
-noronal hiicreler |
-Renal epitel hiicreler, vb. !

IMMUN YETMEZLIK

T hiicrelerin baskilanmasi

v

AKTIVASYON
 -Kemik iligi
 -Karaciger
-G6IS
-Akciger
| -Beyin vb.




Reaktivasyon ne zaman?

e Immiinitede bozulma
Kimyasal degisiklikler
Stres

uv
ilaclar

Epigenetics and Genetics of Viral Latency. Cell Host &
Microbe, 2016




Reaktivasyon
* Konak intrinsik faktorleri
» (Cevresel stres (hipoksi, inflamasyon)

Reactivation Pathways

TLRs Inflammatory
. . Cytokines
Terminal Differentiation HCF1 R&l ylokine

cGAS
- STING
Animation / "

Granzyme M

V
HSV VP16 . NF-k8
VIV pp71 NS »

CMV pp /1 Na IFN

l \

‘ ] : mTOR

R su::.[rﬁ;n{ \ Micrabial
4 e } Co-Infection
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' Chromatin . ;
Deregulators

.
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>, | Metabolic stress,
Apoptosis
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Epigenetics and Genetics of Viral Latency. Cell Host & Microbe, 2016
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Allojenik KHN

| Phase I: Pre-engraftment ” Phase II: Post-engraftment H Phase III: Late phase

Chronic

>

Neutropenia, barrier fuosiitonndug | blsiuadie
. 1+ ’ &
tz):'eenat‘r('glo :\;nngmsugzzgfs' NK cells recover first, e B cell & CD4 T cell
dévic U ) CD8 T cell numbers increasing numbers recover slowly
e but restricted T cell repertoire and repertoire diversifies

Graft-versus-host-disease: Acute

Gram-negative bacilli i

T

Bacterial

I Gram-positive organisms Encapsulated bacteria
I Gastrointestinal Streptococcus species I

i
1T

[
Herpes simplex virus

Cytomegalovirus

. —— : : Varicella zoster virus
Respiratory and enteric viruses | [(Seasonal/intermittent)
L J L J L 141 JL

10 10
1T

Other viruses eg, HHV6

10

EBV PTLD

Aspergillus species I:I Aspergillus species ':

Candida species

Pneumocystis |
1 |
I 1 1|

Day 15-45 Day 100 Day 365 and beyond

|:| More common — Less common




Otolog KHN

Bacterial

Parasitic

Risk
factors

Preengraftment

Postengraftment

3

> <€

Herpes simplex virus

espiratory viruses

Cytomegalovirus

Varicella-zoster virus

Gram-positive,

gram-negative organisms

Candida spp

Pneumocystis jirovecii

Mucositis
Neutropenia
Organ dysfunction

Mucositis and cutaneous damage

(eg, central venous catheters)
Cellular immune dysfunction

(eg, prior fludarabine, glucocorticoids)
Immunomodulating viruses
Hyposplenism, decrease in opsonization
Decrease in reticuloendothelial function




CMYV reaktivasyonu

* Otolog HKHT alicilarinda CMV hastaligi ender (Tomblyn M 2009)

* Risk gruplari
* Tim viicut irradyasyonu
* T-hiicre deplesyonlu (CD34 seleksiyonu yapilmis) greft

« HKHT oOncesi 6 ay i¢cinde alemtuzumab, fludarabin veya 2- chlorodeoxyadenosine
almig olmak




CMYV Pneumonitis following Bendamustine containing

Chemotherapy

Sumeet Vimal Kishor Singhania’, Pujan Parikh? Sandeep Goyle?

Abstract

Bendamustine has been increasingly used for treatment of indolent lymphoma
for the past few years. The data on safety profile of this drug is still emerging
with the increasing use of this drug. The higher occurrence of CMV reactivation
with this drug has been reported in few case reports only. We report a case of
CMV penumonitis initially presenting as unexplained pyrexia which responded
well to intravenous Ganciclovir. This case report re-iterates the suspicion of CMV
reactivation in lymphoma patients receiving bendamustine who present with
unexplained pyrexia or chest symptoms.

Intradurtinn were normal. Deneue and Malaria

was discharged from chest clinic a
month later.

Discussion

Bendamustine has shown a
favourable risk profile and comparable
efficacy as compared to standard R
CHOP regimen for indolent lymphoma
in particular there is decrease incidence
of alopecia.' However bendamustine
is known to cause more severe CD4
lymphopenia which can predispose
patients to opportunistic infections
Lika CMV 2 Mus mationt had asada 2
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“The Timeline of Post-Transplant Infections

Modified from '

Donor-
Derived

NOSOCOMIAL Activation of Latent Infections, COMMUNITY
TECHNICAL Relapsed, Residual, ACQUIRED
DONOR/RECIPIENT Opportunistic Infections

e

TRANSPLANTATION

DYNAMIC ASSESSMENT OF INFECTIOUS RISK

Recipient-
Derived

Common Infections in Solid Organ Transplantation Recipients

Antimicrobial-resistant species: With PCP and antiviral (CMV, Community Acquired Pneumonia
« MRSA HBV) Prophylaxis: Urinary Tract infection
« VRE « BK Polyomavirus Aspergillus, Atypical moulds, Mucor
- Candida species (non- Nephropathy species
albicans) « (. difficile colitis Nocardia, Rhodococcus species
Aspiration Hepatitis C virus Late Viral:
Line Infection Adenovirus, influenza e (CMV (Colitis/Retinitis)
Wound Infection Cryptococcus neoformans e Hepatitis (HBV, HCV)
Anastamotic Leaks/Ischemia e M. tuberculosis

C. difficile colitis Anastamotic complications ® HSV encephalitis

e Community acquired (SARS,

Donor-Derived (Uncommon): Wwithout Prophylaxis Add: West Nile)
HSV, LCMV, rabies, West Nile Pneumocystis e ]1C polyomavirus (PML)

Herpesviruses (HSV, VZV, CMV, Skin Cancer, Lymphoma (PTLD)
Recipient-Derived EBV)
(colonization): Hepatitis B virus
Aspergillus, Pseudomonas Listeria, Nocardia, Toxoplasma

Strongyloides, Leishmania, T. cruzi




Kortikosteroid ve latent viral enfeksiyon

* Tek baslarina viral reaktivasyonaneden olmazlarancak diger
ilaclarla sinerji yaparlar

* Kortikosteroid + Azotiopiirin=yiiksek CMV reaktivasyon riski

* Kortikosterodlerin erken azaltilmast CM Vriskini diistirmekte

+ Siklosporin ve Takrolimus - primer immunosupresif'ila

steroidle birlikte reaktivasyonu arttirirlar




Immiinsiipresif tedavi- CMV reaktivasyonu

« Mycophenolate mofetil (Cellcept)

* CMV hastaligi riskini arttirir

* Sirolimus (rapamycin), everolimus (mTOR inhibitors)

» CMV hastaligi riski goreceli olarak daha distik

« ORTHOCLONE OKT-3 (muromonab-CD3)
* rejeksiyonu onlemek i¢in kullanilir
* ciddi CMV hastalig1 insidansini arttirir

* CMV hepatiti ve dissemine CMV’ye neden olur




EKMUD Cukurova Gunleri
HEMmE

£ 24 Subat 2018
9 Antakya, Ottoman Ote
HIV ve Firsatg: Enfeksiyonlarin Yonetimi

Acihs Konugmasi: Prof. Dr. Yusuf Onlen
Saat: 10.30 - 12.00, Oturum 1. Oturum Bagkanlari: Prof. Dr. Mustafe Namiduru, Prof. Dr. Yusuf
Onlen

= HIV enfeksiyonu ve immdn system iligkisi
Dog. Dr. Aslihan Ulu
IRIS
Prof. Dr. Yesim Tagsova
Tiberkiloz
Dog. Dr. Behice Kurtaran

Ogle Yemegdi

Saat: 14.00- 15.20, 2. Oturum Bagkanlari: Gdiden Ersdz. Sobohattin Ocok

- CTMV enfeksiyonu
Prof. Dr. likay Karaoglan

Toksoplazmoz

Yard. Dog. Dr. A Seza inal
Pnbtmosistis enfeksiyonu
Dog. Dr. Selma Ates

Diger paraziter enfeksiyonlar
Dog¢. Dr. Recep Tekin

Ara

Saat: 15.40 - 17.00, 3. Oturum Bagkanlar:: Prof. Dr. Ozlermn Kandemir, Prof. Dr. Mustafa Kema!

Celen

= Kriptokokkoz
Dog¢. Dr. Siheyla K&mdr
Diger firsatg fungal enfeksiyoeniar
Dog. Dr. Funda Yetkin
PoliomavirGsler
Yard. Doc¢. Dr. Selguk Nazik
Enfeksiyonile karigabilecek enfeksiyon digi durumlar
Yard. Dog¢. Dr. Ferit Kusgu




Kanser ve tedavi ile iliskili viral enfeksiyonlarin risk
kategorisi

Risk durumu Hastalik/ Tedavi Enfeksiyon/Aktivasyon

Distik Solid tm kemoterapi |HSV

Orta Lenfoma HSV
Multiple myelom VZV
KLL

Piirin analoglar

Yuksek Akut losemi HSV, CMV

Alemtuzumab HSV, VZV, CMV

Bortezomib VZV




OPEN a ACCESS Freely available online @PLOS | ONE

Reactivation of Multiple Viruses in Patients with Sepsis

Andrew H. Walton', Jared T. Muenzer?, David Rasche', Jonathan S. Boomer?, Bryan Sato®, CrossMark

Bernard H. Brownstein’, Alexandre Pachot®, Terrence L. Brooks?, Elena Deych?, William D. Shannon?,
Jonathan M. Green?, Gregory A. Storch? Richard S. Hotchkiss'*

1 Department of Anesthesiology, Washington University School of Medicine, St. Louis, Missouri, United States of America, 2 Department of Pediatrics, Washington
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Abstract

A current controversy is whether patients with sepsis progress to an immunosuppressed state. We hypothesized that
reactivation of latent viruses occurred with prolonged sepsis thereby providing evidence of clinically-relevant
immunosuppression and potentially providing a means to serially-monitor patients’ immune status. Secondly, if viral
loads are markedly elevated, they may contribute to morbidity and mortality. This study determined if reactivation of
herpesviruses, polyomaviruses, and the anellovirus TTV occurred in sepsis and comrelated with severity. Serial whole blood
and plasma samples from 560 critically-ill septic, 161 critically-ill non-septic, and 164 healthy age-matched patients were
analyzed by quantitative-polymerase-chain-reaction for cytomegalovirus (CMV), Epstein-Barr (EBV), herpes-simplex (HSV),
human herpes virus-6 (HHV-6), and TTV. Polyomaviruses BK and JC were quantitated in urine, Detectable virus was analyzed
with respect to secondary fungal and opportunistic bacterial infections, ICU duration, severity of illness, and survival.
Patients with protracted sepsis had markedly increased frequency of detectable virus. Cumulative viral DNA detection rates
in blood were: CMV (24.2%), EBV (53.2%), HSV (14.1%), HHV-6 (10.4%), and TTV (77.5%). 42.7% of septic patients had
presence of two or more viruses. The 50% detection rate for herpesviruses was 5-8 days after sepsis onset. A small
subgroup of septic patients had markedly elevated viral loads (>10%-~10° DNA copies/ml blood) for CMV, EBV, and HSV.
Excluding TTV, DNAemia was uncommon in critically-ill non-septic patients and in age-matched healthy controls. Compared
to septic patients without DNAemia, septic patients with viremia had increased fungal and opportunistic bacteral
infections. Patients with detectable CMV in plasma had higher 90-day mortality compared to CMV-negative patients; p<
0.05. Reactivation of latent viruses is common with prolonged sepsis, with frequencies similar to those occurring in
transplant patients on immunosuppressive therapy and consistent with development of an immunosuppressive state.
Whether reactivated latent viruses contribute to morbidity and morntality in sepsis remains unknown.




* Sepsisteki hastada latent viral enfeksiyonlarin
reaktivasyonuartmakta

 Sekonder bakteriyel, fungal enfeksiyon orani viremisi
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Ulseratif kolit

* Agir ve tedaviye cevapsiz alevlenmelerde CMV reaktivasyonu akla
gelmeli



Latent viral enfeksiyonlarin dnlenmesi

* Profilaksi (HSV, CMV..)

* Preempitif tedavi

e iImmiinsiipresyonun azaltiimasi
* Asi (VZV)

* Latent viris genomunu hedefleyen yeni tedaviler..
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