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Herpesviry
Z feckého Herpes —
SPliZivy®
jsou ds DNA obalené

viry kapsida
genom ma 125-240 kb DNA
kapsida ma

ikosahedralni strukturu tegument

primeér kapsidy je
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Taxonomie
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Latence s moznosti reaktivace

Prenos — pomoci télnich tekutin, ve kterych jsou herpesviry pfitomny:
sliny, mog, ale také mateiské mléko, krev,...
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Cytoplasm

Viral genome transcription

and translation
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Capsid assembly and
genome packaging
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. chronicka intestinalni kryptosporidioza

. chronicka intestinalni isosporéza

. extrapulmonalni kryptokokova infekce

. diseminovana nebo extrapulmonalni histoplazméza

. diseminovana kokcidioidomykdza

. tuberkuléza

. diseminovana nebo extrapulmonalni atypicka mykobakteriéza
. Kaposiho sarkom

. maligni lymfomy (Burkittiv, imunoblasticky a primarnicere

. HIV encefalopatie
. wasting syndrom

Dopad herpesviru?

Indikativni onemocnéni pro klasifikaci HIV infekce jako rozvinutého onemocnéni AIDS
(kritéria SZO):

pneumocystova pneumonie

toxoplazmova encefalitida

ezofagealni, trachealni, bronchialni nebo plicni kandidéza
chronicky analni herpes simplex nebo herpeticka bronchitida, pneumonie nebo
ezofagitida

CMV retinitida

generalizovana CMV infekce (kromé jater a sleziny)

recidivujici salmonelova bakteriémie
recidivujici pneumonie v prabéhu 1 roku

o herpesviry

* Uzce vazané na nervoou tkan — senzitivni ganglia
* rychly cytolyticky cyklus
+ infekce klze a sliznic

Virus Taxonomie Primarniinfekce Recurentniinfekce/ Misto latence
Reaktivace
HSV-1 Human Gingivostomatitis, Herpes labialis, Sensoricka
herpesvirus keratoconjunctivitis, esophagitis, benigni crbl.  ganglia n. V
HHV-1 encephalitis ataxia, faryngotonsititis,
pneumonitis, hepatitis
HSV-2 HHV-2 Herpes genitalis, Herpes genitalis, Sakralni
Neonatal herpes, esophagitis, pneumonitis,  sensoricka
encephalitis hepatitis ganglia
VZV HHV-3 Varicella — Plané Herpes Zoster, Sensoricka g. n. V
nestovice encephalitis/cerebelitis, Ganglia zadnich
pneumonitis, hepatitis rohi mi$nich

Po HSCT bez ACV profylaxe v 80% reaktivace HSV, v pfipadé preventivniho
podavani acykloviru méné cEasto.

Detekce: serologie a PCR
Terapie: acyclovir, foscarnet, idoxuridin ...
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HSV1 Latent Infectign

* gD — induktor
neutralizacnich protilatek

» gG — typové specificky

» gE — receptor Fc
fragmentu IgG

2KbS1ablelintron

Patologické pusobeni HSV a VZVv

— Intraepidermalni vesikuly
— neni destrukce bazalni
membrany

e
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HSV encephalitis

Incidence : 1990-2001: 2,2/1 000 000 obyvatel

Protilatkova odpovéd na virovou infekci
a detekce viru v CSF
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HSV u kriticky nemocnych RTG

COVID-19 HSV

CAVE Herpes sine herpes.

fijen 26



~

fijen 26

HSV u kriticky nemocnych RTG

Bronchoskopicky obraz

ZFidka
herpetiformni
léze

Casto kfehka
navalita,
edematdzni a
krvacejici
slizinice

Nad éim myslet u stanoveni diagnézy?
Rozsah a pfitomnost postizeni riznych organu.
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DNA néloz normalizovana na 10 000 g.e.
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Kvantita HSV detekovana v tkanich ziskanych pfi
anatomicko-patologickém vysetfeni
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Varicella — Zoster Virus

Inkuba&ni doba 10-21 dni
InfekEni zejména v kataralnim stadiu
Proliferace v resp. epitelu a nasledné
diseminace do NL a primarni virémie.
Proliferace v jatrech a sleziné — sekundarni
viremie (po 10-15 dnech horecek) —

Whole

diseminace do dermis
s . blood
V 90% benigni. -
Sekundarni infekce vesikul (bézné S. aureus, = |~
S. pyogenes) H )
infekce sliznic -
Primarni Rekurentni infekce Misto latence 3 =j
infekce | Reaktivace 7 i
Varicella — Plané Herpes Zoster, Sensoricka g. n. % ¥ R
nestovice encephalitis/cerebelitis, V g ’:::-
pneumonitis, hepatitis Ganglia zadnich
; : ht mignich o
Postherpetic neuralgia " T
(C3-L2) + VZV v eflorescencich = MSVveﬂ:ras:en:inh
A HEV v periferni kevi  m VZV v periferni kivi
r LY 4
Rozdil v materialech
VZV - Plané nestovice D+0
HSCT
8 o m
o & 81 |
2 % 7 | A
L 5 |
- 5 6 1 I ]
2 8 5 .
® 9 |
£ g 3 1 |
R e 21 |
S ®
N E 1 -
S 3 |
g 0 | |
- |
ND - T I T * T % o |
-10 0 10 20 30
Days
¢ Patient 1 = Patient 2
Swab from lession . Graft A Liquid from vesicle

-5

N

—

en '26



Neonatalni HSV infekce (x

* Primarni infekce béhem téhotenstvi (STORCH/TORCH)

* Neonatalni infekce
* Béhem porodu, nebo ke konci téhotenstvi
* Vzacné, Gasto letalni

2 " Typ infekce Specifikace

Klize, oko a dutina ustni Lokalizovana infekce,
slzni¢ni a kozni léze bez
infekce vnitfni bez postizeni
vnitfnich organa.

Diseminovana infekce Zejména herpeticka
hepatitis

Herpeticka encefalitida CNS infekce se zachvaty a
tresem

B herpesviry

» Vazané zejména na granulocyty, monocytes, endotelialni bb., fibroblasty...

Virus Taxonomie Primarniinfekce Recurentniinfekce / Misto latence
Reaktivace

CMV HHV-5 99% Zejména pacienti s IS a Granulocyty,
asymptomaticka, AIDS; Pneumonie, GIT mononuklearni
mirna hepatitis (nekrotizujici buriky,...
Mononucleosa-like pseudomembrandzni colitis,
syndrom vredy jicnu...), retinitis,
Vrozend CMV encefalitis, ...
nemoc

HHV-6B HHV-6 Sesta nemoc, Encefalitis (Limbicka), Mononuklearni
exanthama subitum, pneumonitis, hepatitis bb., Lymfocyty
Roseola infantum CD4+

HHV-7 HHV-7 Asymptomaticka, Encefalopatie/encefalitida, Lymfocyty CD4+
Roseola infantum post-infekéni

myeloradiculoneuritis,
epilepsie, hepatitis,
hypersensitivni syndrom

HHV-6A  HHV-9 Orphan virus

Detekce: serologie a PCR
Terapie: ganciclovir, foscarnet, cidofovir, maribavir, letermovir...
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U imunokompetentnich

Patologické pusobeni CMV

U imunokompromitovanych

asymptomatické u 95% déti predevsim "

mononukleosis like sy tromb_o.cytopenle,_ P"e““f"?r!'t's’
o S ) hepatitis, encefalitis, retinitis,

v pfipadé graviditity colitis, esofagitis, pankreatitis,

teratogenni ucinky vaskaulitis, nevolnost, zvraceni,

asociace s malignimi gliomy, artralgle myalgie

nadory prsu ,,
mozna asociace s ¥
Alzheimerovou chorobou

Seropreval ence (o)

B 8 &
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Jaka je séroprevalence CMV ?

I_I_I/"“-w‘g/ o \if L —+— Native Dutch population
b St 8 and Western immigrants

—— Non-Western immigrants

Age groups (}rea:s) Korndewal et al. European Society for

Paediatric Infectious Disease 2012

_435_00079.jpg
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Jaka je séroprevalence CMV ?

* 60-90% zdravé populace dospélych nw:/ww.uimee armyfavwel bl
* nartista s vékem, klesa v ekonomicky vyspélych zemich
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Jaka je incidence CMV primoinfekce ?

CMV Force of Infection by Race/Ethnicity, SES, and Region
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Jak CMV manipuluje s imunitou?

HUMORAL IMMUNITY NK buriky CELLULAR IMMUNITY ibi
sl Inhibice funkce NK bb.

Inhib'ice komplementového % 0 (gpUL18, gpUL142-homolog
systému (?) o P IS MHC-I, pp65, gpUL141,
Extracellular microbe e gpUL16, miR-UL112, UL40)
(e.g.. bacteria) Intracellular microbe
(e.g., viruses)
?» = B lymphocytes l Antigen-presenting
\ - e cell
Secreted PR ; *—— Processed and

antibody Teell . \ presented antigen

Inhibice protilatek recepter eVl Snizeni tvorby INF

e " .* Cytokines

¥ ¢ f >
homolog FcR - S
homolog © i l3-0 - e

cyannaIE1-P72, IEB6, pp65)

P \{._/ receptor .
). Virova homologa
" cytokinii a chemokin
(cmviL-10, vCXCL-1,
pUL147,
pUL128-131)

o
] @
@ | Kiling of ) A
= | inteciedce  Inhibice apoptézy
@ - @ ~ (VICA, vMIA)

© Elsevier. Kumar et al: Robbins Basic Pathology 8e - www.studentconsult.com

Inhibice exprese a funkce MHC-l a Il
(gpUS2, gpUS3, gpUS6, gpUS8, gpUS10,
gpUS11, gp34, gp40,9p48, pp65)

and activation
of effector cells _! .
(macrophages, S 0%

Lysis (complement) cytotoxic T cells)

Phagocytosis
(PMN, macrophage)

-

Destruction of
phagocytosed micrabes

Teratogenni ucinky CMV

» U primoinfekce v téhotenstvi

» Soucast TORCH (Toxoplasmosis, O —
Other infections, Rubella, CMV, HSV-2

* Pos8kozeni mozku, hepatopatie, poruchy
krevniho obrazu

» Pfi¢ina sensoneuralni ztraty sluchu u

pfiblizné 30-50% klinicky symptomatickych

déti a 8-12% asymptomatickych déti.
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Priznaky a nasledky cCMV

Infekce placenty
— prosaknuti stény — horsi difuzni vlastnosti
- mensi tvorba kotymedon( — mensi plocha
placenty
IUGR

Infekce plodu
- suprese kostni dfené petechie, ,,blueberry m.*
- infekce ,cilovych organt CMV*
- vaskulitida — zejména oci a CNS
Neurologické postizeni/zachvaty

Mozkové kalcifikace/ kavity

Vyluéovani CMV

e -
e

Predéasny porod

Priznaky a nasledky cCMV

Asymptomatické .
90% déti s cCMV me

o -Symptomatické

~

—
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Kongenitalni CMV infekce (cCMV)

Dle CDC

PFiznaky kongenitalni CMV infekce
pFi narozeni

Pfedcasny porod

Hepatopatie (Hepatomegalie, Zloutenka)
Plicni pfiznaky (Pneumonie)
Splenomegalie

IUGR

Neurologické zachvaty

Blueberry muffin baby (tedy ,,dité bortivkového muffinu*) je
charakterizovan purpurou jako pfiznakem extramedullarni hematopoézy.

Kalcifikace CNS

Trvalé zdravotni problémy spojené
s kongenitalni CMV infekci

Senzoneuralni ztrata sluchu
Ztrata zraku

Mentalni postizeni

Mikrocefalie

Motorické problémy (koordinace)
Neurologické zachvaty (epilepsie)
Vzacné smrt

Jaky je vyskyt cCMV?

Kazdy den se rodi 370 000 déti na svété tj. 134 milioni/rok.
Pramérna frekvence vyskytu je pfiblizné 1,5% tj. 2,01 miliont déti s cCMV/rok.
V Evropé a CR je odhadovana frekvence 0,5-1%.

>90%
80%-90% <0.3%
70%-80% () 0.3%-0.5%

[ 50%-70%

500 600 O O3%-11%

[ J40%-500% O 1.1%-15% |
No data QO >1.5%

Manickl al. Clin Microbiol Rev. 2013

http:/jcmr.asm.org/content/26/1/86/F7.large.jpg
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Jaké je povédomi o cCMV a vyskyt
nasledki?

US Children Born with or Developing Long-Term

Medical Conditions each year
Source: http://www.cdc.gov

HIV/AIDS
Down Syndrome
Fetal Alcohol Syndrome (FAS)
Spina Bifida ‘ |
Cytomegalovirus (CMV) —Eﬂl
0 1000 2000 3000 4000 5000 6000

Annual Number of Cases

Womens's Awareness of Conditions Affecting Children

Source: http://www.cdc.gov
HIV/AIDS
Down Syndrome
Fetal Alcohol Syndrome (FAS) - 5
Spina Bifida
Cytomegalovirus (CMV) ST
0% 20% 40% 60% 80%
. . STOP CMV
Percentzge of Women who have heard of these diseases THECMY Ation Jéw
CO S CC MV? Review I
Consensus recommendation for prenatal, neonatal and ()

postnatal management of congenital cytomegalovirus
infection from the European congenital infection initiative
(ECQl)

Marianne Leruez-Ville*"** Christos Chatzakis“*“’ Daniele Lilleri"* Daniel Blazquez-Gamero," Ana Alarcon,® Nicolas Bourgon, Ina Foulon,”
Jacques Fourgeaud,** Anna Gonee,’ Christine E. Jones, Paul Kiapper,” André Krom,' Tiziana Lazzarotto,™" Hermione Lyall” Paufo Paixao,” m
Vassiliki Papaevangelou,* Elisabeth Puchhammer,” George Sourvinas,” Pamela Vallely," Yves Vifle**™ and Ann Vessen**

*Université Paris Cité, URP 7328 FETUS, F-75015, Paris, France

Virology Laboratory, Reference Laboratory for Cytomegalovirus Infections, Hopital Necker Enfants Malades, GHU Paris Centre, AP-HP,
Pars, France

“Obstetrics, Fetal Medicine Surgery and Imaging Unit, Hpital Necker Enfants Malades, GHU Paris Centre, AP-HP, Paris, France
“econd Department of Obstetrics and Gynecology of Aristotle University of Thessaloniki, Thessaloniki, Greece

“Microbiology and Virology Unit, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy

‘Pediatric Infectious Diseases Unit, Hospital Universitario 12 de Octubre, Instituto de Investigacion Hospital 12 de Octubre (imas12),
Universidad Complutense, Madrid, Spain

Department of Neonatology, Hospital Hospital Sant Joan de Déu, BCNatal (Barcelona Center for Maternal, Fetal and Neonatal
Medicine), Institut de Recerca Sant Joan de Déu, Universitat de Barcelona, Barcelona, Spain

"Department of Otorhinolaryngology and Head & Neck Surgery, Vrije Universiteit Brussels, University Hospital UZ Brussel, Brussels
Health Campus. De Poolster, Rehabilitation Centre, Brussels, Belgium

'BCNatal: Fetal Medicine Research Center (Hospital Clinic and Hospital Sant Joan de Déu), Universitat de Barcelona, Barcelona, Spain
FFaculty of Medicine and Institute for Life Sciences, University of Southampton and NIHR Southampton Clinical Research Fadility and
NIHR Southampton Biomedical Research Centre, University Hospital Southampton NHS Foundation Trust, United Kingdom
*Microbiology and Virology Unit (FiGen), School of Biological Sciences, University of Manchester, Manchester, MI3PT, UK
'Department of Medical Ethics and Health Law, Leiden University Medical Center, Leiden, the Netherlands

"Microbiology Unit, IRCCS Azienda Ospedaliero-Universitaria di Bologna, Bologna, Italy

"Department of Medical and Surgical Sciences (DIMEC), University of Bologna, Bologna, taly

“imperial College Healthcare NHS Trust, London, England

PCHRE, NOVA Medical School/Faculdade de Ciéncias Médicas, Universidade NOVA de Lisboa, 1169-056, Lisbon, Portugal

“Third Department of Pediatrics, School of Medicine, National and Kapodistrian University of Athens, Greece

“Center for Virology, Medical University Vienna, Austria

“Laboratory of Clinical Virology, Medical School, University of Crete, Heraklion, Crete, 71003, Greece

'Department of Medical Microbiology, Leiden University Medical Center, Leiden, the Netherlands
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Patologické pusobeni HHV-6 A a B
patologicky ptisobi jen HHV-GB//W

Imunokompetentni
— Sesta exantémova nemoc
— febrilni kfece

Imunokompromitovani
— zhorS8ené pfihojovani krevnich
element(, myelosuprese,
encefalitidy, hepatitidy,
perikarditidy

HHV-6A ,,orphan virus“

CD4+ lymfotropni

Chromozomalni integrace HHV-6

Virova DNA se integruje do lidskych chromozémli
Virova DNA : lidska DNA = pfiblizné 1:1
Popsana frekvence se pohybuje mezi 0,2-2,9% populace

Zatim nebyla popsana ani in vivo, ani in vitro reaktivace
chromozomalné integrovaného viru do stadia aktivni infekce.

Tato situace byla detekovana ve spermiich a byl také prokazan
vertikalni pfenos z rodi¢l na déti.

Virova DNA je ve véech tkanich. 17q telomericka sonda
Pomér varianty A:B=2:1

it o

HHV6 sonda

fijen 26
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HHV-6 DNA v krvi po HSCT
Darce s chromozomalni integraci HHV-6
1,00E407 + » 10000000

L — i -y 3
\ _u
1071 > T107
\\ /
8 109 \ 1108
) °
S 105 T105 8
[ -= WCC ]
= | 1 =
e 10° ——HHV6 10° £
o
° 10 T108 Z
= o
o 21 1102 &
o 10 102 4
£ :
; 101 } } } } } } } } } } 101
7 0 7 10 17 25 32 38 45 59 67 73 80
0 Days post transplant 0
Clark et al., JID 2006
Se svolenim D. Clarka

Chromozomalni integrace HHV-6

valganciclovir Pacientka S SAA
ganciclovir - 50 Iet
cidofovir ““
foscamet [ Po nasazeni IS terapie —
acyclovir H parciélni OdPOVéd’
o Dlouhodobé zavisla na
Kortkoidy podavani trombocytl

8 .

7 Wz\vwi\/ﬁ Terapie G-CSF
P P o vom b, P Zemftela na perakutné
e A ket : probihajici sepsi S. aureus.
s 4 .
o ra
s Detekce vysoké
4 kvantity HHV-6 NEMUSI

0 znamenat aktivni

N 1 2 3 4 5 6 7 5 5 o1omowo® infekci.
Mésice lécby ..
—+—"" Virova ndioz v 1 mi piné krve © Virov néioz ve 100 000 g.e Detekce ve Vlasech, Cl
A Virova néloz v 1ml plasmy X HHV6 ve viasech normaliz. na 100 000 g.e. nehtech Ci-H HV-6

ND - not detected

bezpecné odlisi.
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Y herpesviruses

« Vazané na lymfocyty, epiteliani buriky, endotelialni bb., ...

Virus Taxonomie Primarni infekce Rekurentni infekce / Misto latence
Reaktivace
EBV HHV-4 Asymptomaticka, Zejména pacienti s IS a B lymfocyty,
Infekéni AIDS; vlasata leukoplakie, epitelialni bb.,...
mononukleéza encefalitis, pneumonia,
Chronicka aktivni hemolyticka anémie
EBV infekce
EBV asociované malignity
(Nasopha. ca., Burkittav ly.,
HD, post-tx. EBV-LPD)
KSHV HHV-8 Bézné Kaposiho sarkom, Endotelialni bb.
(Kaposi asymptomaticka Primarni efuzni lymfom

sarcoma

. Castelmanova nemoc
herpesvirus)

Detekce: serologie a PCR
Terapie (EBV): symptomaticka, anti-CD20, IFN-a, specifické EBV lymfocytes

chirurg 1958

+A sarcoma involving the
jaws of Africal

children.“British Journal of
«* Surgery” -

,The Commonest Children's

Cancer in Tropical Africa— A

Hitherto Unrecognised
Syndrome.’

-
1963 - 1. kultivace viru e
1964 — Publikovano v Lancet:
,Cultivation in vitro of human on%_
lymphoblasts from Burkitt's log, s|
malignant Lymphoma*“ ovpg
Yvonne M. Barr  Bert Geoffrey Achong

(*1932) (1928-1996)

~
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Prenos a epidemiologie

* Pfenos pomoci télesnych slin oralni cestou
+ 80 - 90% dospélé populace je seropozitivni

(v rozvojovych zemich pak 90% déti starSich 2 let)

c . . Lo .
c 100 - Maxima zachytu primoinfekci
=
1
0 -
b1 80
T
K=
&0
S,
S
> 40
0
o
S 204
©
>
m oo+ : ; .
- 131238383332z 8nx
= O T T T, S T = SO S
L o o o m L] - -+ Ly uy w w P~

Vékova skupina

EBV seroprevalence %

Prenos a epidemiologie

» Pfenos pomoci télesnych slin oralni cestou
. (permisivni buriky: B lymfocyty a epitelialni buriky)

+ 80 - 90% dospélé populace je seropozitivni (v rozvojovych zemich pak 90% déti starsich 2 let)

95.0% i E— I~ Median séroprevalence
T EBV podle véku, a

85.0% rasyl/etnika, National
Health and Nutrition
Examination Survey,

75.0% 2003-2010.
=$=Non-Hispanic Black

65.0%
=#=Non-Hispanic White

55.0% “Mexican-American

45.0%

35.0%

6-8 9-11 12-14 15-17 18-19
Age, years @PLOS ‘ St

Dowd JB, Palermo T, Brite J, McDade TW, et al. (2013) Seroprevalence of Epstein-Barr Virus Infection in U.S. Children Ages 6-19, 2003-2010. PLoS ONE 8(5): e64921.
doi:10.1371/journal.pone.0064921http-//www.plosone. org/article/info-doi/10.137 1/journal pone. 0064921
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Prenos a epidemiologie ve FNM &)

pozitivita pacientl dle véku pfi nabéru PN moToL

01234567 89 101113141617 1819 20 21 22 23 24 25 26 27 28 29 30 31 32 33 35 36 37 38 39 40-45-50-55-60-65-70+
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NF-KB Activation by EBV

Vstup do bunky

gp350/220

vazba na:

CD21(CR-2)
HLA Il

Permisivni bb.
B lymfocyty

Epitelialni
bunky

Liarad (502
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Jak manipuluje EBV s imunitou/proliferaci?

EBNA-1
EBNA-LP
EBNA-2
EBNA-3A

EBNA-38

EBNA-3C
LMP-1

LMP-2A

EBER

Sequence-specific DNA-binding protein to EBV element; seq protein; of wiral
latent genes and host genes; for episome rephi and of viral genome; involved in p53
degradation and oncogenesis -
Tramscriptional coactivator of EBNA-2-dependent viral and cellular gene transcription; primarily indirectly associates with host DNA sites
located at or near the transcriptional start; associates with cellular transcriptional (cofactors and EBNA-2; dismisses repressor complex
from promoter or enhancer sites; is essential for EBV-mediated B-cell transformation -
Together with EBNA-LP cooperatively activates viral and cellular gene transcription for transformation; primarily indirectly associates with
host DNA sites located at the enhancer or intergenic region; associates with cellular transcnptional (co)factors and EBNA-LP; is critical for
EBV-mediated B-cell transformation T
A coactivator of EBNA-2, EBNA-3A and EBNA-3C associations with RBPJ inhibit RBPJ recruitments to DNA; downregulate cMyc
transcription and block EBNA-2 activation effects; and induce CDKN2 and chemokines. Induces G1 arrests, which is essential for
EBV-mediated B-cell transformation
A of EBNA-2; for B-cell ; viral tumor ; and CXCL10. EBNA-3B-knockout
induces DLBCL-like tumors
Coactivates with EBNA-Z host CXCR4 and CXCL 12 genes; induces CDKN2, chemokines and aurora kinase B; mediates RB degradation;
H2AX and EBV-infect DNA damage cell induces G1
amests; essential for EBV-mediated B-cell transformation
Mimxs the constitutively active form of CD40, a major EBV-encoded oncogene; activates NF-xB, JNK and p38 pathways; is cntical for
EBV-mediated B-cell transformation, a major EBV-encoded oncogene; activates NF«B, JNK and p38 pathways; and induces EMT of NPC
and acquisition of CSCike properties
Mimics constitutively active, antigen-independent BCR signaling through constitutive achvatlun of the ERKMAPK pathway224; blocks

antigen-dependent BCR signaling; induces B-cell lymphs in is i but not essential for in witro primary
B-lymphocyte growth transformabion; rescues the LMP-1-generated lmparment in germinal center in the response to antigen in animals;
confers resting B cells sensitive to NF«B inhi and PP diffe on and epithelial cell spi g and

motility in epithelial cells; and ennches cancer stem cell-like population
Most abundant EBV-encoded noncoding RNAs; augments colony formation and induces growth; confers cells resistance to

PKR-dependent induces and mnate immune response; binds to La, PKR, L22, PRR and RIG-: and
EBER-mediated RIG-T activation likely contributes to EBV oncogenesis. EBER blockades of PKR-mediated phosphonylation of elF2a

results in blockage of elF 2a-mediated inhibition of protein synthesis and resistance to IFNa-induced apoptosis
Transcribed from BART and BHRF1; validated targets include Bim, BRUCE, CXCL11, DICER1, PUMA; has a role in sustaining latently
infected cells. BHRF1 miRNA and BART miRNAs interfere with apoptosis. The miR-BART 15-3p promoted apoptosis 331

Experimental & Molecular Medicine (2015) 47,

Jak manipuluje EBV s imunitou/proliferaci?

Buccal cavity

Virus entry

(Antigeny a latence)

EBNA 1 — udrzuje cirkularni formu DNA

Oropharyngeal Lymph node germinal centre Peripheral ‘circulation
mucosa ;
/’/—\ !
|
= EBNAL |
- |Ew fict |
= EBNA3 = LMP2 |
= LMP1 i
c = LMP2
= BARFL

Proliferation Differentiation Persistence

Latency type

PTLD
L Zdravy hostitel
Naivni B bb.
Bollard, C. M. et al. (2012) T-cell therapy in the of p ive disease ndture
Nat. Rev. Clin. Onr:ol d0i10.1038/nrclinonc. 2012.111 REVIEWS
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Etiopatogeneze EBV asociované B bunééné
proliferace

(@ Survival by bel-2
Normal B lymphocytes \(J Next differation

. Th2
g mutation .. =¥ cp4o ﬂ}

. Apoptosis

Survival by bcl-2
ESI':HAZ @ =>viral homologue BHRF1

LMP-1homologue of CD40

« activation of NFkB

L pathway
St
EBVst « Binding of TRADD from
B TRAF apoptotic
! pathway
Imortalizace

Infekéni mononukléoza

» ,Kissing disease*
« proliferace postihuje slezinu a jatra a uzliny

« celkova unava, trvajici az nékolik tydnt, zvySena teplota az

horecky (bézné kolem 39 °C), zanét nosohltanu a zvétseni
uzlin (podcelistnich a krénich); hepatosplenomegalie,
hepatopatie, otoky vi¢ek a bliceje, nechutenstvi

* inkubacni doba je 4-6 tydnti

» zpoc€atku vypada ,,angina“

» pfenos slinami

* lécba trva pfiblizné 6 mésicu:
klid a dieta (2-3 mésice);
nasledné je nutno se
fyzicky Setit
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Anitkorpertiter

Diagnostika

Zakladni diagnéza EBYV infekce je sérologicka - nepfima.

Casna faze Post-akutni Pozdni faze Reaktivace
faze

Heterofilni protilatky | Paul-Bunnelova reakce

spate Phase Reaktivierung

CA (IgM) CA (IgG) ﬂ<\
EA (IgG) EBNA (1gG) / / \ \
* [/ N
Anti-VCA p22 (IgG) 1

= CA
i (IgA, IgM)
EA (IgG)

T T T 1
0 5 10 5 10 15 20 25

Wochen Monate

Krankheitsverlauf http://www.cfs-center.de/

Pacienti s diagnézou B27 - IM

» Pozitivnich — 26 pacientd (62%)

» 50 vzork( pozitivnich (65%); median pozitivity 110
(rozmezi 11-157 6670) ve 100 000 g.e.

5 E P — 1:320
| Heterofilni protilatky |
)
o
S 4 * 0 I 1:160
S * lgG-VCA
o
= J
© 3 P ls \ T
c / 3 1:80
E‘ * EA protil dtky
N 2 A T \ — 140
© 7 *e
g f] %“1 \ lgM-vCA EBNA protil dtky
c i % \ -
o ! ?f X ’-’:-‘gniksf! o — 120
N \ )
2 ‘:'.‘?f \ lemvea
> o 1 ff {4 rokyj W ; — 1:10
m | \ \ ¥
w i
y.
§’ 4 \‘\ il " §
ND '/Gf,‘f‘|‘ LA e “—r —f T L :/(‘ﬁﬁi
0 2 4 2 4 £ 1 3
Tydny Mésice Roky
Po primoinfelgi podie: i 4 _serology figure2.1jpg
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Patologickeé pusobenl EBV

Imunokompetentni hostitel
Infekéni mononukledza
Chronicka aktivni EBV infekce
X-vazana lymfoproliferativni nemoc
Maligni onemocnéni

» Hodgkinova nemoc

» Burkittlv lymfom

» non-Hodgkinsky T/NK lymfom

» Nasopharyngealni karcinom

» Karcinom zaludku
Angioblasticky T lymfom

JRight Eustachian .' 2 gica Tumor in Vault
Tube Orifice p A Nasopharynx

Floor of Right
Nasal Cavity

.

Imunokompetentni hostitel

Infeké&ni mononukledza
Chronicka aktivni EBV infekd
X-vazana lymfoproliferativni §
Maligni onemocnéni
* Hodgkinova nemoc
« Burkitttv lymfom
* non-Hodgkinsky T/NK ly
* Nasopharyngealni karcing
+ Karcinom zaludku ;
* Angicblasticky T lymfom
Imunokompromitovany hostitel

Vlasata leukoplakie

— Pfipadné vySe uvedené
malignity

Post-transplantacni
lymfoproliferativni
nemoc (EBV-LPD)

Encefalitida/myelitis,

—  pneumonie, hepatitis

htp:/ /www ke

edu/ faculty/chamberlain/ Website ture/aidshtm  www.med-ed.virginia.cdu/courses/path /innes/wed /hodgkin|

-
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Prima detekce - PCR

Detekce v periferni krvi (plasma, plna krev), pfipadné v tkani

U HL i IM se EBV vyskytuje v periferni krvi pfedevsim v nizkych
kvantitach.

Mediany detekovanych kvantit v plné krvi stoupaly od HL— HSCT — IM

7
6 ]
G n
S ]
*
g s "
o *
g, 3
< $
c IS $
g ‘e
<]
Y 3 * :g’ . . . .
] .
g ..0‘ 3... b4
g, i T s et e
[ *
S .‘3§ 0§:§0 : 5 ¢
g *3s i ’ $3° . . : hd .
£ . PR | $oe, (I 3¢ I _—
o s 08 ’> - * 4
w . ry 03 . - *2e® 4 .
g - * ’.0; 3 . - .
1 * .
od
0 * o o 0'00’§:.0 o o .
>
* i d
>
ND
HSCT HL IM

Chronicka aktivni EBV infekce

Atypicky infikované i T lymfocyty a NK bunky

Pfiznaky ¢asto spojené s prolongovanou pritomnosti interferonti v organismu.

Diagnostic criteria of a case definition for SCAEBV [15]

Category Criteria
Clinical Intermittent fever, lymphadenopathy,

and hepatosplenomegaly.

Hematologic ~ Anemia, thrombocytopenia, lymphocytopenia or
lymphocytosis, neutropenia, and polyclonal gammopathy.

Virological Elevated antibody titers and positivity for antibodies to
EBV-related antigens (VCA IgG, =5120; VCA IgA,
positive; EA [D] IgG, = 640; EA [D] IgA, positive;
and EA [D] and EA [R] IgG, =640) and/or detection
of EBV genomes in affected tissues.

Other Chronic illness that cannot be explained by other known

disease processes.

F. Sanchez et al. / Annals of Diagnostic Pathology 12 (2008) 368

371
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Chronicka aktivni EBV infekce

Tcelitype  NK-celltype
(n=16) (n=12) P
Symptoms
Fever, > 1 d'wk (%) 67 25 .04
HMB (%) 1 75 002
Splenomegaly (%) 73 100 08
Large granular lymphocytosis (%) 13 83 0004
Calcification in basal ganglia (%) 7 3 10
Laboratory data
19G (mg/dL, mean = SD) 213:1104 1682+464 .M
IgE (IW/mL, mean * SD) 282+298 2774+37T74 .04
VCA IgG (geometric mean titer) 2405 446 .01
EA IgG (geometric mean fiter) 831 19 02
EBNA (geometric mean titer) 30 45 24
Viral load
PBMC (copies/ug DNA, mean * SD) 1041208 10440 09
Piasma (copies/mL, mean + SD) 102911 1(R421 49

HMB indicates hypersensitivity to mosquito bites; VCA, viral capsid antigens; EA.
early antigens; EBNA, EB nuclear antigens; PBMC, peripheral biood mononuclear
cells. Fisher exact test was used to compare symptoms between groups. Student f
test was used to compare the mean copy numbers of EBV-DNA or laboratory data
Bold letters indicate statistically significant results.

Table 2. Clinical features of 30 patients with chronic active Epstein-Barr

virus infection

Symptoms and signs (%) Life-threatening complications (%)
Fever 100 Hemophagocytic syndrome 21
Liver dysfunction 90 Coronary arlery aneurysm 21
Splenomegaly 90 Hepatic failure 18
Lymphadenopathy 50 Malignant lymphoma 16
Thrombocytopenia 50 Interstitial pneumonia 12
Anemia 48  Central nervous systeminvolvement 7
HMB 43  Sepsis 7
Skin rash 28 Pulmonary hypertention 4
Calcification in basal ganglia 18  Intestinal perforation 4
Oral ulcer 18  Myocarditis 4
Hydroa vacciniforme 14

HMB indicates hypersensitivity to mosquito bites.

Kimura et al. Blood 15 July 2001, Vol. 98, No.2

Datum 6.2.2003 | 17.2.2003 | 27.5.2003 | 23.2.2004 | 26.3.2004 | 4.4.2005 | 4.5.2009
VCAIgG + +H+ + ++ 147 U/ml | 119 U/ml
VCA IgM + + - + + 72,5 U/ml | 45,5 U/ml
EA-D ++ ++ +H+ (ysoka | ++ 90 U/ml <150 U/ml
exprese)
EBNA 119G | - - - + + 52,5 U/ml | 14,3 U/ml
100000 -
10000 -
¢ 1000
o
S
8 100
2
4
a 10 1
1 4
0 - T T T T T T
19.5.2003 13.5.2004 8.5.2005 3.5.2006 28.4.2007 22.4.2008 17.4.2009
Datum

—e—Krev ®m Biopsie zbronchG A BAL @ NalozvN.L.
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EBV asociovana potransplantaéni

proliferace (EBV-LPD)

- . PR o 7L o Z R 3
A-D. Early lesion, plasmacytic hyperplasia. A. H&E low power view. Preserved lymph node
architecture. B. High power view shows numerous plasma cells. C. Plasma cells stain with
CD138/syndecan. D. EBER in sif s small amount of positive o
EG. Polymorphic PTLD. E Low pow disturbed lymph node anchitecture. F. Higher
power shows a polymorphic infiltrate compx plasma cells, lymphocytes (small, medium-sized.
large and Reed-Sternberg.like). G. EBER ISH shows numerous positive cells
H-L Monomarphic PTLD. H. Diffuse proliferation of large atypical cells. I CDX0 staining shows their B-
cell orizin (Courtesy to Prof Thomas Tousevn)

Etiopatogeneze a klasifikace EBV-LPD

EBV podminénd proliferace

Neinfikovany B lymfocyt

L]
EBV infikované
B lymfocyty

Mutace IgH

EBNA2

Preziti diky
bcl-2
(CD40/CD40L
interakci)

aC @

Imortalizace diky
virovy BHRF1 (homolog bcl-2)
LMP-1 (homolog bcl-2)
- aktivace NFkB signalizace
-vazba TRADD z TRAF
pro-apoptotické cesty

World Health Organization Classification of Post-transplant
Lymphoproliferative Disorder (PTLD)

Category Subtype
Early lesions Plasmacytic hyperplasia

Infectious monenucleosis-like lesion
Polymorphic PTLD B-cell neoplasms
Monomorphic PTLD - Diffuse large B-cell lymphoma
{classify according to lymphoma — Burkitt lymphoma
they resemble) ~ Plasma cell myeloma

— Plasmacytoma-like lesion

— Other®

T-cell neoplasms
- Peripheral T-cell lymphoma NOS
— Hepatosplenic T-cell ymphoma

— Other
Classical Hodgkin cT1-2gr3
lymohoma-tvne PTLD cT3-4
T http:/www.cancer ncology-jour p risk-and-respe ft lid-organ-transplant

Prtiznaky rtizné zavazné poly-, oligo- az monoklonalni proliferace.
Mononukleosa-like syndrom

Horecka, bolest v krku, myalgie, tonzilarni hypertrofie a kréni lymfadenopatie, hepatopatie
Tumordézni forma

Sekundarni symptomy pFitomnosti zvétSeni lymfatické tkané : bolest, obstrukce, perforace,
Gl krvéceni, respiratory distress, etc.

Diseminovana choroba

Proliferace B bunék v krvi a kostni dfeni, vysoké horecky a/nebo multiorganové selhavani
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Log normalizované virové naloze u pozitivnich pacientt

Prospektivné testovani
— maximalni kvantity EBV

@ Deceased patients

< Prospectively tested
pts. Deceased for

. EBV-LPD
. 4 Clear clinical
- symptoms of EBV -
*,0 LPD and/or FC
confirmation -
z treatment with
PR rituximab

< No clear clinical
signs of EBV-LPD,
rituximab treatm ent
due to GVHD...

Patients with no

+ symptoms of EBV,
no EBV-LPD aimed
treatment

ND

Hladina velmi vysokého rizika

> 104 NVCs — = 50 IU/ng
podeziely a/nebo souvisejici s pfiznaky
EBV-LPD - 102 vzorkd od 26 déti (7.1%) a
22 dospélych (3.2%)
EBV-LPD potvrzena u 22 (45%)

687 vzorkl od 95 (26%) déti a 104
dospélych (15%)

> Hladina benigni reaktivace
<103 NVCs = 5 < IU/ng
nizké kvantity a zadné znamky EBV jsme
pozorovali u vétsiny vzorkd 275 déti a 481
dospélych.

Diagn6za EBV-LPD

Diagndza neoplastickych forem EBV-LPD by méla spliiovat
alespon 2 z nasledujicich Kritérii:

Zména ¢i zni¢eni bunécné struktury tkané lymfoproliferativnim
procesem

Piitomnost monoklonalni, ¢i oligoklonalni proliferace prokazané
bunéénymi a/nebo virovymi markery

Prikaz EBYV infekce v mnoha buiikach (napi. DNA, RNA, protein...
Pouha detekce EBV DNA v krvi neni dostacujici.

Dle definice EBMT IDWP, 2007
Klinické pfiznaky
Zobrazovaci metody
Imunologie (Flow cytometry, hladiny Ig, klonalita)
Histologie N.L. (s detekci pritomnosti EBV)
Pfima detekce viru

— EBV naloz (zalozena predevsim na detekci NK)
» Typ vzorku: plasma, plna krev, MNC
» RUzna metodika PCR — nejvice kvantitativni real-time PCR

3
European
Conference e

Infections
Leukemia
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Log normalizované virové naloze
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Log normalizované virové naloze
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Retrospektivné testovani pacienti

GCV [ INFa+
GvHD ote

LPD  Darce: MMUD (8/10)

pozdéji

atypicka y-frakce

Lymfadenopatie, FUO,

hepatosplenomegalie,

Divka, 5.5 roku., HSCT pro ALL
CR2.

Stép: BM

Priprava: TBI (12 cy)
cyklofosfamid (120 mgikg)
ATG (16 mg/kg)

GvHD profylaxe: CyA+MTX

GvHD: grade Il (o+ 49; GIT)

Zemiela D+74 na MOF.

proteint
0 10 20 30 40 50 60 70
Days after HSCT
GvHD GvHD
GCV profylaxe

.l. LPD Darce: MMUD (9/10)

FUO

Hepatosplenomegalie

80
Divka, 4 r., HSCT pro AML PR2

Stép: BM
Priprava:busulfan(is mgikg)
cyklofosfamid (120 mg/kg)
melfalan (140 mg/im?)
ATG (40 mgikg)
GvHD: grade Il o+ 25; GIT)
Zemiela D+117 na krvaceni a
respiracni selhani.

20

40 60 80 100
Days after HSCT

120

Log normalizované virové naloze

Log normalizované virové naloze

_ GVHD

Benigni hladina reaktivace

GGV (CMV)
GvHD GvHD
100 200 300 400 500 600 700 800
Days after HSCT
FCV,GCV and VGCV (CMV) VGCV (CMV)
cGvHD GVvHD

0

100

200 300 400 500 600 700 800 900 1000
Days after HSCT

Chlapec, 13 let, HSCT pro MDS-RAEB
Darce: MMUD (s/10)
Stép: PBSC
Priprava: busulfan (16 mgikg)
cyclofosfamid (120 mg/kg)
melfalan (140 mg/m2)
ATG (40 mg/kg)
GvHD profylaxe: CyA+MTX
GvHD: grade Il (p+28;GiT)
Dal$i: BKV-HC(D+40), CMV(D+55)
Vysledek: zije, zadné klin. problémy

Divka, 13 let, HSCT pro SAA

I?érce: MMUD (9r10)

Stép: BM

Priprava: TBI (54 ay)
cyclofosfamid (200 mg/kg)
ATG (40 mgikg)

GvHD profylaxe: CyA+MTX

GvHD: grade Il (p+40;GIT)

Dalsi: CMV(D+46), plicni afekce neznameé
etiologie, steroidni DM

Vysledek: zije, zadné klin. problémy
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Log normalizované virové naloze

Log normalizované virové naloze

Retrospektivné testovani pacienti

GCV BN
GvHD

8
7
6
5 .
Lymfadenopatie, FUO,
4 pozd&ji
3 hepatosplenomegalie,
2 atypicka y-frakce
] proteint
0
ND
0 10 20 30 40 50 60 70
Days after HSCT
GvHD GvHD
GCV profylaxe
8
, g
6
5
4
3 Hepatosplenomegalie
2 FUO
1
0
ND

20 40 60 80 100
Days after HSCT

Divka, 5.5 roku., HSCT pro ALL
CR2.
Darce: MMUD (s/10)
Stép: BM
Priprava: TBI (12 cy)
cyklofosfamid (120 mgikg)
ATG (16 mglkg)
GvHD profylaxe: CyA+MTX
GvHD: grade Il o+ 49; GIT)
Zemiela D+74 na MOF.

Divka, 4 r., HSCT pro AML PR2
Darce: MMUD (9/10)
Stép: BM
Priprava:busulfan(is mgikg)
cyklofosfamid (120 mg/kg)
melfalan (140 mg/m?)
ATG (40 mgikg)
GvHD: grade Il o+ 25; GIT)
Zemiela D+117 na krvaceni a
respiracni selhani.

Log normalizované virové naloze

ND

Lokalizovana EBV-LPD (NHL)

EBV v biopsii pankreatu
GvHD l}

> T

0 200 400
Dny po HSCT

Pankreatopatie neznamého plivodu,
potvzeno CT a US.
MRD negativni.

1CRP, 1 1gG, bez autoprotilatek.
Laparotomie.

V biopsii jsme detekovali vSechny
typy lymfocyti. Zadné maligni buriky.
DR+ lymfocyty
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Lokalizovana EBV-LPD (NHL)

- GvHD m
A

némie. Krvaceni ze Zaludku.

6 ® 4 xrituximab 375 mg/m?

5 EBV v biopsii Zaludku == @ Biopsie zaludku prokazala EBV+
Ne-Hodgkinsky Lymfom

f e — — (DLBCL)

Maligni buriky darcovského puvodu.

Log normalizované virové naloze
w
.

T

0 200 400 600
Dny po HSCT

TAWISE GL

Lécba podle protokolu
BFM NHL 2004

Béhem posledni chemote-
Rapie sepse zplsobena
Pseudomonas aeruginosa.

Posledni PET CT potvrdilo
remisi NHL.
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Log normalizované virové naloze
w

Lokalizovana EBV-LPD (NHL)

I Chemoterapie

& T T T T 1

200 400 600 800 1000 1200
Dny po HSCT

Pacient ztistava v remisi
ALL a NHL.

Potvrzeni EBV-LPD prutokovou cytometrii

<FL 2 Log>: CO27-PE

10 10 10
Den 47 3 Den 49 k| Den 56
10° 1034 1084
o © 39.8 © 0.085
|4 g g
< < <
2 2 2
8 8 81074
I I I
5 5 142 b et
= @ @
10" 4
11
100 ; s ; 100 Al
0 1 2 3 4 0 1 2 3 4 1 2 3 4
10 10 1 10 10 10 10 1 10 10 10 10 10
Fui-: Bo3 Firc FL1-H: CD3 FITC
°, 4 . =
Vzestup B lymfocytl Lécba rituximabem
10¢ 100
10 4 ¢ 10
g
P
&
102 4 4 2 107
g
101 LT
29
100 T ey BN 10 o - ND EBV
10¢ 10 10° 108 10 30 40 50 60 70 80 90 100
FL1 Lo LEITC 100 10! 102 108 10¢
1.1 Loge: RALFIIC FL 2 Log>: LAMBOA-PE

Proliferace pamétovych B bunék

Days after HSCT

KAPPA IgL+ buiky
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» Kaposi sarcoma

* Primary exudative
lymphoma

+ Castelman’s disease

Castleman disease

Swollen
lymph nodes

Organ damage

Symptoms of
Kaposi Sarcoma liver
[aVAS AN

Shortness
f Breath
orreat Enlarged
spleen

Enlarged Long — lasting

inflammation

Bloody
Sputum

White blood
cells of immune
system activate

Painful
Swelling

Abdominal
Pain

(]
b
Cleveland
Clinic
©2025

internal | @&,
Bleeding ‘:‘;
Diarrhea [~ ,

Red, Purple, or

EVERYDAY® HEALTH Brown Lesions

HHV'8 - KS HV (Kaposhi sarcoma associated herpesvirus)

Nador z endothelii
krevnich a lymfatickych
cév a lymfatickych uzlin

https://upload. wikimedia.org/wikipedia/co
mmons/thumb/1/1c/Kaposis_sa
jpg/220px-Kaposis_sarcoma_01.jpg

https://cdn.britannica.com/81/131881-004-7B1624F6/Kaposi-
sarcoma-lesion jpg?w=400&h=3008c=crop

S o
=

https://encrypted-
tbn0.gstatic.com/images?q=tbn:ANd9GCcR6dYPRe2lkion2 https://media.springernature.c 685/springer-stati g
MMu5ZfRaLmaNllksloY01Mt3DI62CLxmbzPEs5i20885TV 7_46/MediaObjects/978-3-662-45139-7_46_Figd_HTML.png
MdgU2Lkf8&usqp=CAU
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TOMHANKS DENZEL WASHINGTON

PRILATELPHIY

FROM THE DIRECTOR OF
THE SHFNCE OF THE [AMBS

music from the mation picture PRILADELPHIA

STREETS OF PHILADELPHIA

i }vv lEM]EMY M‘Mm}t : A =-. https://www.youtube.com/watch?v=4z2DtNW79sQ

EST ACTOR
ll]M HANKS

BEST ORIGINAL SONG

BRUCE SPRINGSTEEN

“SIREETS OF PHILADELPRIA" u ) U oo

Naknii 19 nn

e

Petr.Hubacek@Lfmotol.cuni.cz
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